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Calculation 145579-V-CA-005 Model 1 Expansion Joint Schedule 
Node 

Numbers 
X-Dspl 
(max) 

0.012 
-0.004 

0 
0.04 

0 
0 

X-Dspl (min) 

0.009 
-0.005 

-0.001 
-0.021 

0 
-0.002 

0.074 

Y-Dspl 
(max) 

0.048 
-0.018 

0.17 

0.001 

Y-Dspl (min) 

0.046 
-0.019 

0.024 
0.124 

0 

-0.34 
0.001 

Z-Dspl 
(max) 

-1.537 
0.181 

0.882 

0.08 

1.445 

Z D I.( . ) X - Max Total Y - Max Total Z - Max Total 
- sp min Dspl Dspl Dspl 

1.725 
Axial 

Axial 

0,526 
Axial 

tfrc'i:1; :_tt¼tl.l:aJ~fa 1 ,{/t, 
0.344 2.414 

1.276 Lateral Axial 
\t11SX~li; i\¾;•\O.i"Q0.9)::!)/j;y ;\i1rnf:o:m:s1)J.)\ \{I~10/1;1\/;:i;/(:_ 1:f'\t;;:o::oti~\); ti:'&~Qtb);$;%~!l}; ,r;,:,:t?-I\\0.:i:(f. {JWi;/f!-iQ.12!:ii?t2}1/i1 }[Ui':f:.Od_::z~':Y:f: 

1;JWJlSi11lf(; ri'\l\:~;;o:&t~.$i{fo Ji\'fJHW2.2}ff< ;?,j:;,s;(0\94..6r?:: ;;iiLtitO:S.$~et: 'tJf(i)'((i$7/if~t,; (Mtl~ii!i~lef 'lfil~(\~ ;;i)jf~'/!Uiale:talW1~i: r;:::tlf~iaf\i!ifo) 
-0.245 -0.265 0.328 0.218 0.543 -0.472 0.265 0.328 0.543 
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Tag Number 

· ... • .. ,···' ··~· .. ···· , ~:. . ~ _, ~---
EJ~624 :, .. ,:: 

EJ-625 

EJ-626 

EJ-628 

EJ-629 

L ---- -- --- -----------------

Calculation 
Node X-Dspl 

Numbers (max) 
::;\N33' · 0 

N73A 0 
N30 0 ' 

N72A 0.001 
N63A 0 
N64A 0.375 
N16 0.013 
N64 0.013 

N69A 0 
N70A 2.014 

145579-V-CA-005 Model 2 Expansion Joint Schedule 
X-Dspl (min) 

Y-Dspl 
Y-Dspl (min) 

Z-Dspl 
Z-Dspl (min) 

X - Max Total Y - Max Total Z- Max Total 
(max) (max) Dspl Dspl Dspl 

0 0 -0.163 o· ·O ,· ... o-· .. •·:/0.4?8 . 0 .. 
' 

0 0.295 -0.033 0 0 Lateral ,: .. •.,,Axial · ... . : , ..... LatE:iral -

0 0 -0.163 0 0 0.001 0.345 0 
0 0.182 -0.101 0 0 Lateral Axial Lateral 

-0.576 0.026 0.017 0 0 0.951 0.009 0 
0 0.024 0.017 0 0 Axial Lateral Lateral 
0 0.001 0 0.086 0 0.013 0.002 1.059 
0 0.002 0.002 0 -0.973 Lateral Lateral Axial 

-0.219 0.013 0.004 0 -0.002 2.233 0.01 0.002 
0.004 0.011 0.003 0 -0.001 Axial Lateral Lateral 
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Calculation 145579-V-CA-005 Model 
Node X-Dspl 

X-Dspl (min) 
Y-Dspl 

Y-Dspl (min) Numbers (max) (max) 
y·;:::;-.J\Jf"_"• .. - .. 0 -0.015 0 0 

N17 0 0 0 0 
N18 0 0 0 0 
N19 0.017 -0.008 -0.002 -0.062 

3 Expansion Joint Schedule 
Z-Dspl 

Z-Dspl (min) 
X - Max Total Y - Max Total Z- Max Total 

(max) Dspl Ospl Dspl 
0:257 -0:011 0-0115.·•:·· I'. ti ';;'.·/{Or:,: ,';/,: ::::c::,;_:();257 .· --

0 0 Lateral Lateral Axial 
0 0 0.017 0.062 0.695 

-0.007 -0.695 Lateral Lateral Axial 
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Calculation 
Tag Number 

Node X-Ospl 
Numbers (max) 

-· . -- .. ". :N132A 0 .,_ 
_ EJ~630 

N137 1.505 

EJ-631 
N87 0 
N88 0 

EJ-633 N1 0 
N131 0.005 

145579-V-CA-005 Model 4 Expansion Joint Schedule 
X-Ospl (min) 

Y-Ospl 
Y-Ospl (min) 

Z-Ospl 
Z-Ospl (min) 

X- Max Total Y - Max Total Z - Max Total 
(max) (max) Osol Osol Osol 

-0.014 0.004 -0.006 0.006 0 1.519 ._.-: ___ :_. ·j:./0;{19 .... .-- 0;107 ...... --: ·-

0 0.016 -0.115 0 -0.101 Axial -··- L:ateral, -· -- _.-.Lateral 
-0.005 0 0 0.014 0 0.011 0.002 2.846 
-0.011 0.002 0.001 -0.025 -2.832 Lateral Lateral Axial 

0 0 0 0 0 0.025 _ 0.0.07 .0.274 
-0.025 0 -0.007 0 -0.274 Lateral Lateral Axial 
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Calculation 145579-V-CA-005 Model 5 Expansion Joint Schedule 
Node 

Numbers 
X-Dspl 

max 
X-Dspl (min) 

Y-Dspl 
max 

Y-Dspl (min) 
Z-Dspl 

max 

0 

ti:.i/iOIQ15:tt1Wfi 
Lateral 

if:;))l\?i(:O}'jtfiiXir:; i/?1:;;ef:l;.'~t\¥fi\\ 
-0.061 0 

0 Lateral 

Lateral Axial 
:~%%ifl}!~WPYP1lii1}t~{ti1 @~ti11t'Olt0.6~.iJiJt_i~} 
1~,;~,ifaW.a.ter~H!t;t,'.! i;;1t:,1,:1 ·A:X.;•~li~,:,~:i,x 

0 0.061 
Lateral Axial 
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DMJMH+N 
VERIFICATION & VALIDATION REVIEW AND APPROVAL FORM 
SOFTWARE TITLE DMJMH+N DMJM H+N COMPUTER ID NO. 

SOFTWARE ID NO. 
RISA-3D Rapid Interactive Structural : }),QJ~\n,{'?· 

Analysis - 3 Dimensional 3D03875 

VALIDATION PERFORMED BY (Print Name/Sign): J~~n?_?.ih DATE: Nov. 10, 2004 
. _, .I 

PURPOSE AND SCOPE OF VALIDATION: \ PURPOSE: 
The purpose of this verification and validation is to ensure RlSA-3D produces reliable dato consistent with industry slandards. 

SCOPE: 
The scope of this verification and validation includes static analysis of structures for deflection, stress, thermal loading, and "code 
check" values on standard steel shapes as well as tapere<l wide flanges and wooden structures. 

REQUIREMENTS FOR SOFTWARE (INPUT RANGE,-·ETC): 
Pertonn standard checks on structur~ to delennine structural adequacy. 

REV. 
AFFECTED REVISION 

PREPARER APPROVED BY DATE: 
PAGES DESCRIPTION 

0 All Initial V & V James Van Corbach ·7,;,,,, 7 ~ .P/!.6, ,77.( 1//7/D!r 

DESCRIPTION OF SOFTWARE/USE: 
RISA-3D is a three-dimensional structural analysis modeling package used to reduce the length of time necessary to 
calculate stresses/forces in structures by hand. 

ORIGIN OF SOFTWARE: © 2001 RISA Technologies 

REVISION 
DOCUMENT 

TITLE DATE 
NUMBER 

NIA NIA RJSA-3D Rapid Interactive Structural Analysis - 3 NIA V&V REFERENCE .. 
Dimensional Verification Problems 

S.0d NIA RISA-3D Rapid Interactive Structural Analysis - 3 ©2004 USER MANUAL 
Dimensional Version 5.0d User's Guide 

METHOD OF SOFTWARE VALIDATION METHOD OF HARDWARE VALIDATION 

A. [gJ COMP ARE TO HAND CALCULATIONS A. [gJ COMP ARE TO HAND CALCULATIONS 
B. [gJ COMP ARE TO VALIDA TED COMPUTER B. lZJ COMP ARE TO VALIDATED COMPUTER 
ANALYSIS RES UL TS ANALYSIS RESULTS 
C. lZJ OTIIER (DESCRI.BE): Compare output to that in C. lZJ OTHER (DESCRI.BE): Compare output to that in 
the V & V reference which compares previous output to the V & V reference which compares previous output to 
both hand calculations and computer analysis results. both hand calculations and computer analysis results. 
RESULTS: The Verification and Validation ofRISA-3D on DMJMH'N computer# 102561 is acceptable. 

ATTACHMENTS 

Attachment Name Sheets 

A RISA-3D Verification Problems 37 

B RISA Technologies Letter 1 

Total number of pages of this V&V, including cover sheets and attachments- 86 

Form EP 3.10-IF, March 2001 

Attachment 15 

1 of 48 
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chnology 
VERIFICATION & VALIDATION REVIEW AND APPROVAL FORM 
SOFTWARE TITLE DMJMH+N 

SOFTWARE ID NO. 
DMJM H+N COMPUTER ID NO. 

RISA-3D Rapid Interactive Structural 
Analysis -3 Dimensional Version 5.0d 3D03875 

VALIDATION PERFORMED BY (Print Name/Sign): Kevin M. Jones 

PURPOSE AND SCOPE OF VALIDATION: 
PURPOSE: 

9WQSP5l 

ATE: November 18, 2004 

The purpose of this verification and validation is to ensure RISA-3D produces reliable data consistent with industry standards. 

SCOPE: 
The scope of this verification and validation includes static analysis of structures for deflection, stress, thermal loading, and "code 
check" values on standard steel shapes as well as tapered wide flanges and wooden structures. 

REQUIREMENTS FOR SOF1W ARE (INPUT RANGE, ETC): 
Perform standard checks on structures to determine structural ad uac . 

REV. 

0 

AFFECTED 
PAGES 

All 

REVISION 
DESCRIPTION 

Initial V & V 

DESCRIPTION OF SOFTWARE/USE: 

PREPARER 

Kevin M. Jones 

APPROVED BY DATE: 

RISA-3D is a three-dimensional structural analysis modeling package used to reduce the length of time necessary to 
calculate stresses/forces in structures by hand. 

ORIGIN OF SOFTWARE: © 2004 RISA Technolo ies 

REVISION 
DOCUMENT 

NUMBER TITLE DATE 

NIA NIA RISA-3D Rapid Interactive Structural Analysis- 3 NIA V&V REFERENCE 
Dimensional Verification Problems 

4.Sb NIA RISA-3O Rapid Interactive Structural Analysis- 3 ©2001 USER MANUAL 
Dimensional Version 4.5 User's Guide 

METHOD OF SOF1W ARE VALIDATION METHOD OF HARDWARE VALIDATION 

A. [8l COMPARE TO HAND CALCULATIONS A. [8l COMPARE TO HAND CALCULATIONS 
B. [8l COMPARE TO VALIDATED COMPUTER B. [8l COMPARE TO VALIDATED COMPUTER 
ANALYSIS RESULTS ANALYSIS RESULTS 
C. [8l OTHER (DESCRIBE): Compare output to that in C. [81 OTHER (DESCRIBE): Compare output to that in 
the V & V reference which compares previous output to the V & V reference which compares previous output to 
both hand calculations and com uter anal sis results. both hand calculations and com uter anal sis results. 
RESULTS: The Verification and Validation ofRISA-3D onDMJMH~ com uter# HK.4CH31 is acce table. 

ATTACHMENTS 

Attachment Name Sheets 

A RISA-3D Verification Problems 37 

B RISA Technologies Letter 1 
Total number of pages of this V &V, including cover sheets and attachments - 86 

Form EP 3.10-IF, March 2001 

Attachment 15 

1 of48 
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UBC 1997-Evaluation and Application of Seismic Force Components 
in the Design Analysis of PC-2 Duct and Duct Supports 

The Demonstration Bulk Vitr!fication System Specification (RPP-17403) provides a list of the 
codes and standards to be applied in the design and analysis of the Demonstration Bulk 
Vitrification (DBVS) project. The document by direct reference and through another listed 
reference-Design Loads for Tank Farm Facilities [TFC-ENG-STD-06], CH2M HILL Hanford 
Group, Inc. provides the requirements and design basis infmmation for the structural design and 
analysis of the DBVS facilities. 

Further reference within TFC-ENG-STD-06 (per Section 3.6.5.1) requires earthquake loads 
applied in the design of PC-2 SSCs to comply with the 1997 Uniform Building Code 
(UBC 1997) for Seismic Zone 2B, essential facilities. 

The UBC, as indicated in Section 1630.0, "Minimum Design Lateral Forces and Related 
Effects," describes the general application and requirements for earthquake loads and states in 
general that the vertical, seismic component may be taken as zero for Allowable Stress Design. 

Further review of the UBC reveals in Section 1632 (Eq. 32-2): "Lateral Force on Elements of 
Structures, Nonstructural components and Equipment Supported by Structures" was determined 
appropriate for application in establishing the required, seismic forces to be applied in the design 
of PC-2, ASME AG-1, HVAC systems and support structures. (lnfotmation from calculations 
for the Off-Gas Treatment System Pipe Stress Analysis [i.e., Calculation 145579-V-CA-005] is 
provided as an example analysis for reference.) In applications, such as those performed in 
accordance with ASME AG-1, the 1/3 increase in allowable stresses normally permitted under 
Section 1612.3.3 by the UBC code in the load combinations in Section 1612.3.2 would not be 
implemented, rather, the load combinations, allowable stresses and deflection limits imposed by 
ASME AG-1 would be applied in the design, based on the Service Level requirements of the 
system. 

Equation 32-2 from the UBC is evaluated as follows: 

Fp = [(ap Ca Ip)/ Rp] [1 + 3 (hx/ hr)] Wp 

ap = 1.0 

~p = 3.0 

Ca = 0.24 

Ip = 1.5 

hx = 45.69 ft 

January 2006 

Attachment 16 

(UBC 1997, Table 16-0, Item 3.B, "Electrical, mechanical, and 
plumbing equipment and associated conduit and ductwork and 
piping). 

(UBC 1997, Table 16-0, Item 3.B, "Electrical, mechanical, and 
plumbing equipment and associated conduit and ductwork and 
piping). 

(Report of Geotechnical Engineering Services, AMEC, Earth & 
Environmental, Report No. 4-94M-000310-660) 

(UBC 1997, Table 16-K) 

(Element or component attachment elevation with respect to 
grade. Actual dimensional references are from calculation 

145579-V-CA:-005 Revision 1 
A5-1275 
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hr = 42.75 

RPP-24544 REV Id 

UBC 1997-Evalualion and Application of Seismic Force Components 
in the Design Analysis of PC-2 Duct and Duct Supports 

145579-V-CA-005 for the Off-Gas Treatment System Pipe Stress 
Analysis) 

(Structure roof elevation with respect to grade. Actual 
dimensional references are from calculation 145579-V-CA-005 
for the Off-Gas Treatment System Pipe Stress Analysis) 

Wp (Weight of element or component) 

Fp = 0.50 Wp 

Fp not required to be greater than the following: 

Fp max = 4.0 Ca Ip Wp 

Fp max = l.44 Wp 

(UBC 1997, Eq. 32-3) 

Fp shall not be less than the following: 

Fp min = 0.7 Ca Ip Wp 

Fp min = 0.25 Wp 

(UBC 1997, Eq. 32-3) 

Fp = 0.50 Wp would be the total, design lateral seismic force applied in the analysis 
performed under the UBC code. 

The ASCE 7-98 (also a referenced design code in TFC-ENG-STD-06) provides design 
requirements for analysis of ductwork, as described in Section 9 .6.3 .10, "HVAC Ductwork." The 
·rouowing equation in Section 9.6.1.3-1 is referenced from Section 9.6.3.10 for determining the 
seismic forces to be applied in the design of the ductwork and supports. The equation is 
somewhat similar to that per the UBC, shown as follows: 

Fp [(0.4 ap Sos) Ip/ Rp] [1 + 2 (z / h)] Wp 

ap = 1.0 

Rp = 2.5 

Ss = 0.5 

Fa = 1.2 

SMs = Fa*Ss = 0.6 

Sos = 2/3*SMs = 0.4 

Ip = 1.5 

January 2006 

Atta_chm~nt 16 

(ASCE 7-98, Table 9.6.2.2) 

(ASCE 7-98, Table 9.6.2.2) 

(ASCE 7-98, Figure 9.4.l.l) 

(ASCE 7-98, Table 9.4. l.2.4a, Site Class C) 

(ASCE 7-98, Equation 9.4.1.2.4-1) 

(ASCE 7-98, Equation 9.4.1.2.5-1) 

(ASCE 7-98, Section 9.6.3.10) 

145579-V-CA-005 Revision 1 
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z = 45.69 ft 

h = 42.75 ft 

Wp 

Fr= 0.30 Wp 

RPP-24544 REV Id 

UBC 1997-Evaluation and Application of Seismic Force Components 
in the Design Analysis of PC-2 Duct and Duct Supports 

(Height in the structure at point of attachment of component. 
Dimensional references indicated are from calculation 145579-V
CA-005 for the Off-Gas Treatment System Pipe Stress Analysis) 

(Average roof height of structure relative to grade elevation. 
Dimensional references are from calculation 145579-V-CA-005 for 
the Off-Gas Treatment System Pipe Stress Analysis) 

(component operating weight) 

Fp not required to be greater than the following: 

Fp max = 1.6 Sos Ip Wp (ASCE 7-98, Eq. 9.6.1.3-1) 

Fp max 0.96 Wp 

Fp shall not be less than the following: 

Fpmin 

Fp min 

0.3 Sos Ip Wp (ASCE 7-98, Eq. 9.6.1.3-2) 

0.18 Wp 

Fp = 0.30 Wp would be the total design lateral seismic force applied in the analysis 
performed under the ASCE 7-98 Standard. 

Total seismic force, E for application in load combinations per ASCE 7-98, Section 2.4.1 is 
determined as defined under Section 9.5.2.7, "Combination of Load Effects," as follows: 

E = p QE + 0.2Sos D 

QE = Fp, p = 1.0 

(ASCE 7-98, Eq. 9.5.2.7-1), (0, Effect of Dead Load) 

(ASCE 7-98, Section 9.6.1.3) 

. The horizontal and vertical components as shown are summed for application in the load 
combination, however the more appropriate application of these components in the analysis is by 
vectorial combination of the components by square root of-the-sum of the squares, as follows: 

Horizontal Seismic Force Component, EH= 0.30 Wp 

Vertical Seismic Force Component, Ev= 0.08 D 

E = [(EH)2 + (Ev)2] 112 

E = 0.31 (Combined SRSS) 

The ASCE approach provides a less conservative loading using the SRSS value, as compared to 
the loading per UBC. 

January 2006 
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UBC 1997-Evaluation and Application of Seismic Force Components 
in the Design Analysis of PC-2 Duct and Duct Supports 

Based on the preceding information and considering that the UBC 1997 is the principal code for 
determining the earthquake loads for this analysis, sufficient direction and basis is presented to 
provide a conservative design for the subject ductwork and support system, and application of 
other referenced codes is not necessary. 
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GMMT, LTD., PC 

POB 4068 
West Richland, WA 99353 

(509)9671 2309 or {800) 570-2309 Fax (509) 967-2459 

March 24, 2006 

Ja-Kael Luey, PE 
DMJM Technologies 
3250 Port of Benton Blvd 
Richland, WA 99354-1670 

DearMrLuey 

Technical Specifications: Sintered Metal Filter (143643-V-SP-002, Rev 2), Exhaust Fans 
(145579-V-Sf-004, Rev 4), HEGA Filter Skid (145579-V-SP-010, Rev 1), Wet Scrubber 
Skid Assembly Design and Fabrication (145579-D-SP-037, Rev 1), Off-Gas Treatment 
System Bypass Filter/Fan and Bypass Bleed Skid Assemblies (145579-V-SP-017, Rev 0)
A Corrosion Review 

This document presents a limited number of general remarks about corrosion in the 
specifications and recommendations. Some remarks pertain to more than one system and are 
included in this introductory section. . . 

• It is often stated in the documentation that the various 300 series stainless steels may be 
interchanged at will. Generally, for this system, this is true but it is strongly 
recommended that the stainless steel off-gas/process lines be 316L unless they remain 
above the dew-point 

• The off-gas typically contains much more NO,. than SO,., HCI, or HF and therefore 
condensate is expected to be rather inert towards stainless steel because it should 
contain ~ excess of HN03• 

• In many specifications, it is stated ·that stainless steel nuts are required with stainless 
steel bolts. Unless an anti-galling compound is used, it is worth considering the use of 
Nitronic 60 for one of the components, probably the nut. to prevent galling. 

· • If any of the particulates are hygroscopic at a system's operating. temperature, there is a 
possibility of deposits and localized corrosion - no information is available about this. 

111 No stainless steel component shook~ have carbon steel braces or supports welded 
directly to it if the interior of the stainless steel is exposed to process fluids. 

Sintered Metal Filler (143643-V-SP-002, Rev 2) 
• In Table 2-2, where the ASME B&PV code is referenced, mention is made of brazing. 

Many brazes for stainless steel contain copper or silver. This is·absolutely prohibited i( 
there is any OpP<>rtunity for condensate liquids to be present These. brazes dissolve 
rnpidly in oitiic acid{ · 

• Section 3.3.1.11.1: Where 304/304L and 3 l 61316L stainless steels and carbon steel are 
u~ in the same system, Positive Material Identification (PMI) is strongly 
recommended to ensure the wrong alloys: are not used during welding. ·· 
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Exhaust Fans (145579-V-SP-004, Rev 4) 
• Any of the appropriate comments above apply here also. If condensate fonns, there is 

some possibility of corrosion fatigue, but that does not appear too likely under the given 
conditions. 

HEGA Filter Skid (145579-V-SP-010, Rev 1) 
• Section 3.3.1.1-As mentioned in the letter report last year, is there any chance of the 

NOx reacting with the carbon to fonn a fire hazard? If so, what is the maximum 
temperature attainable? Is there a fire suppression system that could cause water to be 
present which would lead to the fonnation of carbon monoxide and hydrogen through 
the reaction of water with the carbon? This qt1estion is raised again because of a fire in 
a similar operation at Hanford this year. · 

Wet Scrubber Skid Assembly Design and Fabrication (145579-D-SP-037, Rev 1) 
• Most of the ducting is resistant to the environment However, at the entry to quencher, 

36-N83-034, condensate conditions are expected to be more corrosive. (Based on Table 
3-2 infonnation and also area ID. on drawing F-145579-36-A..:0100, Rev L.) Because 
the temperature there is less than 135 °F, and there is a high NOx content relative to the 
HCI, SO1 , and HF, the corrosion is expected to be minimal. 

Off-Gas Treatment System Bypass Filter/Fan and Bypass Bleed Skid Assemblies 
(145579-V-SP-017, Rev 0) . 

• Section 3.2.1.1 - it appears that if the temperature drops from the inlet value, nitric acid 
could condense. The stainless steel ducting and fans will accommodate this condition. 

• Section 3.3.1.3.4-If the heating coils are exposed to the off-gas, they may suffer some 
corrosion, particularly under off-nonnal conditions; the literature does not indicate a 
major problem but the coils should be monitored .. 

• Drawing 145579-36-V-0007, Rev G-shows the use of mild steel ducting/pipe after the 
SCR. If the temperature remains above the dew-point of the off-gas, bare mild steel 
would be acceptable for the 2-y design life of the system - particularly if it is schedule 
10 pipe, or better. With off-nonnal conditions, it is possible that significant NO1 would 
be present and additional corros.ion should be expected at temperatures below the 
dew-point If un-coated pipe is used, the bottom of the line should be checked for 
corrosion whenever operation below the dew-point is conducted. In accordance with 
Section 3.3.6, however, coating the interior of the pipe with an acid resistant coating is 
recommended. 

• Miscellaneous mild steel vent lines - some water will condense in the lower sections of 
the lines and result in corrosion. Corrosion rates will probably be less than about 
5:-mpy (0.005-inch/y) but definitely less than 10-mpy. Thus for a 2-y design life, a 

· minimum corrosion allowance of about 0.02-inch should be used. The other 
consideration is that corrosion products will fall into the associated vessels. 

,Sr!![' 
/~,PE fl ( NACE Corrosion Specialist, #867 

Chief Fngineer 
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The Demonstration Bulk Vitrification System (DBVS) will be used to demonstrate the 
bulk verification process on low activity tank waste. Waste is retrieved by a Single-Shell 
Tank Waste Retrieval System and then delivered in batches to the DBVS Waste Staging 
Tanks. The liquid waste is dried and then transferred into a process system including an 
in-container vitrification station (ICV box). The ICV box is ventilated by an Off Gas 
Treatment system (OGTS). The purpose of the OGTS is to cool, filter, scrub, and 
chemically treat the ICV process off-gas, dryer off-gas, dried waste transfer motive air, 
and storage tank vent streams before the exhaust air fans discharge them through a 
monitored exhaust stack to atmosphere. Process structures associated with off gas 
treatment include the wet scrubber skid, the HEP A filter skid, the HEGA filter skid, the 
selective catalytic reduction skid, medium efficiency air filter, off gas stack and exhaust 
fans, sodium hydroxide tank, and liquid ammonia storage tank. 

1.1 Purpose 

This calculation provides a thermal hydraulic assessment of the main OGTS. The OGTS 
air flow rates, system pressure losses and temperatures will be determined during the 
expected normal operating conditions identified on the project Process Flow Diagrams 
(PFDs). 

1.2 Scope 

The scope of the calculation is limited to the determination of the system flow rates, 
pressure losses and temperature in the piping and components from the ICV box to the 
OGTS exhaust stack. This analysis will determine the fan/system operating point; assess 
the operating pressure in the ICV box ( ensuring a negative pressure is maintained in the 
ICV Box) and predict the temperature of the piping from the ICV box to the OGTS 
exhaust stack for normal flow conditions as specified in the PFDs. 

The foliowing four fan cases have been analyzed in this calculation: 

1. Isothermal case at 70 °F with all filters at their initial differential pressures (i.e., clean 
dPs). 

2. Heat transfer case with an ICV Box outlet temperature at 875 °F, an ambient 
temperature of 1 I 5 °F and with all filters at their initial differential pressures (i.e. 
clean dPs). · 
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3. Heat transfer case with an rev Box outlet temperature at 875 °F, an ambient 
temperature of 115 °F and with all filters at their change out points (i.e. max. dPs). 

4. Heat transfer case with an rev Box outlet temperature at 875 °F, an ambient 
temperature of 115 °F and with all filters at their change out points (i.e. max. dPs ), 
with a backdraft damper, a fan speed adjustment to achieve the system design point. 

2.0 Basis 

2.1 Design Inputs 

1. Component and pipe lengths are derived from the project drawings listed in the 
reference section and contained in Attachment 1 of this report. The main OGTS 
ducting is schedule I0S (8 inch and larger) and schedule 40S (6 inch and smaller), 
stainless steel pipe, A3 l 2 type 3 l 6L and schedule 10 carbon steel pipe from the 
SCR to the exhaust fans with surface roughness as specified in Crane 1988. 

2. The maximum ambient temperature I 15°F, HNF-SD-GN-ER-501. 

3. All isolation and control valves were assumed to be Keystone butterfly valves, 
with the Cv flow parameter as provided by the manufacturer (See Attachment 4) 
for each size of valve and its relative open position percentage. The main fan 
backdraft damper was specified as a Ruskin damper with pressure drop 
characteristics as provided by the manufacturer (Attachment 4). 

4. The HEPA and medium efficiency filters were assumed to be Flanders filters with 
pressure drops provided by the manufacturer for similar applications (See 
Attachment 4). Clean and dirty filter pressure drops were utilized for the various 
parametric models. 

5. The fan characteristics were as provided by the manufacturer for a Robinson 
Company Model RB1806-5 fan (See Attachment 4). 

6. The flow loss coefficients for the standard piping components of the system were 
determined using the ASHRAE duct fitting database. The ASHRAE duct fitting 
database was utilized to calculate these loss coefficients for standard fittings, 
including elbows, transitions and miscellaneous fittings. The ASHRAE duct 
fitting loss coefficients table from the 2005 ASHRAE Fundamentals are in 
Attachment 5. 
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7. The site elevation at the 200W area location for the DBVS of 662 feet was 
utilized to determine the local atmospheric pressure of 14.3 psia (average). 

8. A main input to the flow model was the heat transfer boundary conditions. The 
AFT Arrow model requires an input for the external heat transfer coefficient for 
the pipe system being analyzed. The external heat transfer coefficients were 
calculated from standard correlations found in the Holman, 1990. The simplified 
McAdams air correlations, found in Holman, for natural convection from a 
horizontal cylinder was used. In addition, heat transfer by thermal radiation from 
the pipe external surface was accounted for by using methods defined by Holman, 
1990. A combined convection and thermal radiation heat transfer coefficient was 
an input parameter for the AFT Arrow flow model. The calculation of the 
external heat transfer coefficient is contained in Attachment 3. 

9. The pipe internal convection coefficient was calculated by AFT Arrow using the 
standard Dittus-Boelter convection correlation for forced flow. The thermal 
properties of stainless steel were provided for by the AFT Arrow database to 
calculate the conductive heat transfer through the pipe wall. 

10. The rev box and the OGTS system components were given an arbitrary elevation 
of O feet relative to the project site elevation. Elevation changes and thus 
resulting air density changes have third order effects on the results of the analysis, 
and therefore were neglected. 

11. The process conditions for the rev box and the major components are as defined 
on the DBVS PFDs, F-145579-00-A-0021, F-145579-00-A-0022 and F-145579-
00-A-0023. These conditions are listed in Table 1. 

12. A nominal air flow of approximately 24,000 Ihm per hour was specified for the 
OGTS system as stipulated in the project PFDs. 

13. For the condition where flow from the rev box is through the main OGTS 
system, mass flows through various air inlet bleed paths per the PFDs were 
utilized in the flow model. The mass flows from the PFDs are identified in 
Table I. 
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· Table 1. OGTS Design Basis Conditions as Defined in the Project PFDs. 

NA 
ICV Box Gas Generation NA NA 

ICV Box Outlet 13 
406 acfm at -2.46" w.g., 875 °F, 743 

lb/hr 

AWTE Air Inlet Filter 9 
115 acfm at -2.24" w.g., 77 °F, 506 

lb/hr 

AWTE Outlet 13A 
115 acfm at-2.57" w.g., 77 °F, 506 

lb/hr 

SMF Inlet Air Filter (Alternate Air) 14 
536 acfm at-2.46" w.g. 77 °F, 2349 

lb/hr (Note: not operating during melt) 

SMF Inlet 15 
536 acfm at -2.6" w.g., 572 °F max, 

1248 lb/hr 

SMF Outlet 17 
549 acfm at -12.6" w.g., 572 °F max, 

1241 lb/hr. 

1973 acfm at -12.6" w.g., 77 °F and 
WSS Inlet Air Filter 16 8320 lb/hr (This accounts for the 

Vacuum Blower and WRT vent flows} 

Dried Waste Feed Vacuum Pump 16 
600 acfm of air at 1 atm, 77 °F and 

2682 lb/hr 

WRS Staging Tank Vent Stream 16 
30 acfm at -12.6" w.g. and 77 °F, 

132.5 lb/hr 

WSS Combined Inlet 19 
3115 acfm at-13.6" w.g. and 134 °F, 

12,375 lb/hr 

WSS Condenser Intermittent Air Inlet Filter 7C 
198 acfm at -80.1" w.g. 77 °F, 874 

lb/hr 

Sec. Waste Storage Tank Vents & WSS tank NA 50 acfm at -80.1" w.g., 77 °F, 224 
Vent lb/hr 

Combined Vent Flow into WSS Condenser 7B 
198 acfm at-80.1"w.g. 77 °F, 874 

lb/hr 

WSS Heater OutleUHEPA Inlet 31 
4560 acfm at -85.1" w.g. and 167 °F, 

13,468 lb/hr 

HEGA Inlet 32 
4642 acfm at-90.8" w.g. and 167 °F, 

13,468 lb/hr 

SCR Dilution Air Filter 39 
3181 acfm at -96.2" w.g. and 77 °F, 

10,723 lb/hr 
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Main Fan Inlet 

Main Fan Outlet 

Bypass Flow into the Stack 

Combined Stack Flow 
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40 
7692 acfm at-96.2"w.g. and 128 °F, 

24,191 lb/hr 

10255 acfm at-117.6" w.g., 248 °F 
45 (SCR Outlet at 272 °F from Vendor 

Submittal), 24,224 lb/hr. 

46 
8455 acfrn at 0.6" w.g., 372 °F, 

24,224 lb/hr. 

763 scfm at 0.0" w.g., 165 °F, 3429 
NA lb/hr (Per Calculation 145579-D-CA-

056) 

NA 
6855 scfm at 0.6" w.g., 320 °F, 27, 

653 lb/hr 

1. The process fluid was assumed to be dry air with temperature dependent 
properties that are accounted for by the fluid flow modeling software database of 
properties, including non-ideal gas behavior. The primary physical parameter 
used in the analysis is the viscosity of the fluid. The difference in viscosity of dry 
air and 100% relative humidity air is negligible (VDI Guideline 4670). 

2. Worst case ambient conditions were assumed for conservative prediction of the 
heat loss from the ductwork/piping. An ambient temperature of 115 °F with no 
wind was assumed for all external heat transfer effects. 

3. The thermal emissivity of 0.6 was assumed for the stainless steel piping, no 
piping insulation was assumed. The emissivity value chosen is conservative with 
respect to "as received" or oxidized stainless steel piping typically used in 
construction (Irwin 2000) Stainless steel will have an emissivity typically in the 
range of 0.6 to 0.8 while carbon steel will be 0.8 to 0.9. The higher the emissivity 
the cooler the gas stream will become in the OGTS application. Therefore; 
stainless steel bounds carbon steel. Stainless steel has about ½ the thermal 
conductivity of carbon steel; in the OGTS application this too will bound the 
temperatures in the ductwork. 
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4. The HEP A filter pressure drops for dirty filters was assumed to be twice the value 
of clean .filters, for example, the main HEP A filter element has a clean filter 
pressure drop of I inch w.c,, the dirty filter pressure drop was-assumed to be 2 
inches w.c. for each element or a total of 4 inches w.c. for the HEP A assembly. 

5. The various air inlets were assumed to have 60% open screen with rectangular 
right angle rain caps or 45° elbows. The flow loss of these components was 
modeled using data from ASHRAE 2005 (Attachment 5). 

6. The WRS and secondary waste tank vents and the Dryer Vacuum pump have 
minimal mass flows and therefore were neglected in this analysis. 

7. A nominal fan efficiency of 67 percent was assumed based upon engineering 
judgment. 

3.0 References (Update Drawing Rev. Letters) 

1. AFT Arrow Compressible Pipe Flow Modeling, Users Guide, Version 3.0, 
Applied Flow Technology, 2005. 

2. ASHRAE Fundamentals, 2005, American Society of Heating, Refrigerating and 
Air conditioning Engineers, Inc. Atlanta, GA. 

3. Crane, Flow of Fluids Through Valves, Fittings, and Pipe, Technical Paper No. 
410, 1988, Crane. 

4. DBVS Drawing F-145579-00-A-0021, Rev OJ, "Full DBVS Feed Preparation & 
Melt Process Flow Diagram". 

5. DBVS Drawing F-145579-00-A-0022, Rev OH, "Full DBVS Trailer Off-Gas 
Treatment Process Flow Diagram". 

6. DBVS Drawing F-145579-00-A-0023, Rev OH, "Full DBVS Tri-Mer and SCR 
Process Flow Diagram". 

7. DBVS Drawing F-145579-32-A-0101, Rev. OJ, "Bulk Vitrification Liquid Waste 
Staging Tanks P&ID." 

8. DBVS Drawing F-145579-33-A-0101, Rev. R, "Bulk Vitrification Waste Dryer 
Vacuum P&ID." 
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9. DBVS Drawing F-145579-33-A-0106, Rev. H, "Bulk Vitrification Waste Feed 
Dryer to Box P&ID." 

10. DBVS DrawingF-145579-34-A-0101,Rev. K, "Bulk Vitrification AWTE Hood 
& Waste Feed P&ID." 

11. DBVS Drawing F-145579-35-A-0100, Rev. P, "Bulk Vitrification ICV Box 
P&ID." 

12. DBVS Drawing F-145579-36-A-0099, Rev. M, "Bulk Vitrification Off-Gas Dust 
Removal P&ID." 

13. DBVS Drawing F-145579-36-A-0100, Rev. N, "Bulk Vitrification Wet Scrubber 
Skid No. 1 P&ID." 

14. DBVS Drawing F-145579-36-A-0102, Rev. P, "Bulk Vitrification Off-Gas 
Trailer Scrubber Filter P&ID." · 

15. DBVS Drawing F-145579-36-A-0103, Rev. M, "Bulk Vitrification Selective 
Catalytic Reduction P&ID." 

16. DBVS Drawing F-145579-36-A-0105, Rev. N, "Bulk Vitrification Stack 
Monitoring P&ID." 

17. DBVS Drawing F-145579-36-A-0107, Rev. H, "Bulk Vitrification Off-Gas 
HEP A Filter P&ID." 

18. DBVS Drawing F-145579-37-A-0101, Rev. OF, "Bulk Vitrification Secondary 
Waste Storage P&ID." · 

19. DBVS Drawing F-145579-36-V-0003, Rev. K, "Bulk Vitrification Off-Gas 
Treatment Melt & Dryer Lower Plan." 

20. DBVS Drawing F-145579-36-V-0004, Rev. J, "Bulk Vitrification Off-Gas 
Treatment Melt & Dryer Middle Plan." 

21. DBVS Drawing F-145579-36-V-0005, Rev. H, "Bulk Vitrification Off-Gas 
Treatment Melt & Dryer Upper Plan." 
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22. DBVS Drawing F-145579-36-V-0006, Rev. H, "Bulk Vitrification Off-Gas 
Treatment Wet Scrubber Skid Plan." 

23. DBVS DrawingF-145579-36-V-0007, Rev. H, "Bulk Vitrification Off-Gas 
Treatment Scrub & Stack Plan." 

24. DBVS Drawing F-145579-36-V-0021, Rev. F, "Bulk Vitrification Off-Gas 
Exhaust Stack Details." 

25. DBVS Drawing F-145579-36-V-0027, Rev. H, "Bulk Vitrification Off-Gas 
Treatment Melt & Dryer Sections 'A' & 'B'." 

26. DBVS Drawing F-145579-36-V-0028, Rev. K, ''Bulk Vitrification (?ff-Gas 
Treatment Melt & Dryer Section 'C' .'~ 

27. DBVS Drawing F-145579-36-V-0029, Rev. J, '13ulk Vitrification Off-Gas 
Treatment Melt & Dryer Section 'D' ." 

28. DBVS Drawing F-145579-36-V-0030, Rev. J, "Bulk Vitrification Off-Gas 
Treatment Melt & Dryer Section 'E' ." · 

29. DBVS Drawing F-145579-36-V-0031, Rev. G, "Bulk Vitrification Off-Gas 
Treatment Wet Scrubber Skid Sections." 

30. DBVS Drawing F-145579-36-V-0033, Rev. H, ·"Bulk Vitrification Off-Gas 
Treatment Scrub & Stack Section." 

31. DBVS Drawing F-145579-36-V-0034, Rev. H, "Bulk Vitrification Off-Gas 
Treatment Scrub & Stack Sections." 

32. DBVS Specification 145579-V-SP-00 1, Rev. 2, "Specification for Selective 
Catalytic Reduction Unit (SCR)." · 

33. DBVS Specification 145579-V-SP-002, Rev. 2, "Sintered Metal Filters." 

34. DBVS Calculati.on CAL-WSS-006, Rev. 1, "Demonstration Bulk Vitrification 
System Wet Scrubber Skid Calculation for Off-Gas Differential Pressure," 
Duratek. 

35. Flanders Doc. PB2001 l-1099, "In-Place Test Housings", pg 3. 
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36. Flanders Doc. PB2016-0900, "Nuclear Grade HEPA Filters", pg 7. 

37. Flanders Doc. PB-2003-1103, "REGA Filters", pg 10. 

38. · Flanders Doc. PB-1002-1103, "Precision Cell", pg 4. 

39. HNF-SD-GN-ER-501, Natural Phenomena Hazards Hanford Site Washington, 
Rev. 1B, Fluor Hanford. 

40. Holman,}. P., Heat Transfer, 1990, McGraw Hill. 

41. Idelchik, I.E., Handbook of Hydraulic Resistance, 1996, Begell House 
Publishing. 

42. Irwin, J.J., Thermal Analysis Methods for Safety Analysis Reports for Packaging, 
WHC-SD-TP-RPT-005, Rev. l, 2000, Fluor Hanford Inc. 

43. VDI Guideline 4670, Thermodynamic Properties of Humid Air and Combustion 
Gases, 2003, Verein Deutscher Ingenieure, Association of German Mechanical 
Engineers. 

4.0 Methods 

The OGTS thermal-hydraulic calculations are performed using AFT Arrow Version 3.0, 
with inputs provided from the MS Excel spreadsheets (Attachment 3), manufacturer's 
data (Attachment 4) and selected ASHRAE duct fitting printouts from ASHRAE 2005 
(Attachment 5). 

The AFT Arrow program was utilized for analyzing the one-dimensional compressible 
flow in the OGTS piping network. Temperature dependent thermo-physical properties of 
prescribed fluids are accounted for in the AFT Arrow program's database. Non-ideal gas 
effects can be accounted for in AFT Arrow by the use of a suitable thermodynamic 
equation of state. AFT Arrow utilizes the Redlich-Kwong equation of state to account 
for compressibility effects. The AFT Arrow program only models steady state 
conditions. 

The cases analyzed by the AFT Arrow model are listed in Table 2 for the selected fan 
case. The major consideration is the operating pressure drops of the clean and dirty 
filters and the operating conditions of the various components in the OGTS. Clean filter 
pressure drops are as specified by the filter vendor per data in Attachment 4. The dirty 
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1 

2 

3 

4 

filter pressure drops are based upon past Hanford experience at twice the as received 
filter pressure drop. 

The operating conditions of the OGTS components, sintered metal filters, wet scrubber 
system, HEP A and HEGA skid and the selective catalytic reduction system were as 
specified in the respective Technical Specifications for these components. Flow loss 
coefficients were added to the pipe or component loss model within the AFT Arrow 
model for each pipe segment and component as required by the physical layout. 

Table 2. OGTS System Selected Fan Cases 

PerPFD 70 70 All Clean Per Tech Spec. 

PerPFD 875 115 All Clean Per Tech Spec. 

PerPFD 875 115 All at change out condition Per Tech Spec. 

PerPFD 875 115 All at change out condition Per Tech Spec. 

Notes: 1) Case 1 through 3 utilized dual butterfly isolation valves at the main fan exit. 
2) Case 4 utilized a single butterfly valve a Backdraft damper at the main fan exit. 

The initial case was for isothermal flow through the ICV Box and the main OGTS 
components with all inlet bleed filters, SMF, HEP A and REGA filters having their clean 
pressure drops. The ambient and fluid temperature was maintained at 70°F to simulate a 
cold startup condition. 

The second and third cases introduced the operating temperature of the major 
components as defined by the project PFDs. In addition, heat rejection from the external 
surfaces of the ductwork was modeled. Both natural convection and thermal radiation 
heat transfer effects were modeled. A maximum ambient temperature of 115 °F was 
utilized for conservatism. The difference between case 2 and case 3 involved the 
condition of the HEP A and medium efficient filters in the OGTS. For case 2, all filters 
were assumed to be in the as received or "Clean" condition. For case 3, all filters were 
assumed to be in the change out or "Dirty" condition. 
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Case 4 is the same as case 3 except one main fan isolation valve was replaced with a high 
pressure drop Backdraft daniper. 

In all cases the inlet bleed filter flows at the wet scrubber and SCR were set to achieve a 
mass flow as prescribed by the PFD, 8323 lb/ hr for the wet scrubber inlet filter and 
10,732 lb/hr for the SCR air dilution filter. This was achieved by modeling the isolation 
valve at the respective filter inlet stream as a fixed mass flow control valve. 

AFT Arrow has been previously verified .and validated on computer #DMJMH+N 
102514. The ASHRAE duct fitting flow loss coefficients were derived from data in the 
ASHRAE Fundamentals handbook (ASHRAE 2005). MS Excel is a general purpose 
spreadsheet program. 

5.0 Results and Conclusions 

The AFT flow model results are categorized by the basic assumptions of the operating 
conditions of the components in the system and the assumption on the operating 
temperature, nominal cold startup condition or the hot operating condition. The HEPA 
and medium efficiency filters are defined by the condition of "clean", i.e. the 
manufacturer's stated pressure drop for new filter elements, or "dirty", the maximum 
expected pressure drop during operation. 

5.1 Results for the Selected Fan Cases 

For a nominal flow of24,000 lb/hr.(10,000 ac:fin) at the fan and an with 875 °F ICY 
outlet temperature, a fan was selected to achieve this flow rate with a static head 
capability of approximately 120 inches w.c. A Robinson fan, model number RB1806-5, 
was determined to be acceptable for this application. An evaluation of the selected fan 
was performed. The following results, Table 3, were determined by the AFT Arrow flow 
model. 

Table 3. Fan Summary (Fan Curve @ 3550 RPM) 

1 25,853 9,502 151.2 279.6 

2 23,977 10,686 121.9 264.9 

3 23,686 10,563 122.1 262.4 

4 24,224 12,038 152.8 358.0 
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For case 4, the fan speed (rpm) had to be increased by 18% to achieve .a solution. 

Tables 4 through 7 depict the system results for various components with in the OGTS. 
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Table 4. Case 1 (70 ° F Ambient, No Heat Transfer Effects, Fan Curve @ 3550 RPM, Clean Filters) 

ICV Air Inlet Filter 2,443 1.2 -2.1 70 

ICV Box 2,443 3.7 -12.8 70 

AWTE Air Inlet Filter 1,675 2.2 -5.4 70 

SMF N02-019 4,117 3.2 -24.8 70 

SMF N02-020 4,117 3.3 -33.5 70 

WSS Inlet Air Filter 8,320 2.1 -2.0 . 70 

Waste Feed Vacuum Pump 2,682 NA NA 70 

WSS Packed Column 15,144 5.8 -42.8 70 

WSS Venturi 15,144 53.6 -72.6 70 

WSS Condenser 15,144 10.1 -104~6 70 

WSS Heater 15,144 4.0 -111.7 70 

HEPA 15,144 4.6 -117.4 70 

HEGA 15,144 4.2 -121.8 70 

SCR Dilution Air Filter 10,723 0.4 -0.9 70 

SCR 25,853 22.5 -136.6 70 

Main Fan Inlet 25,853 NA -148.8 70 

Main Fan Outlet 25,853 NA +1.7 183 

Exhaust Stack 25,853 0.02 +0.2 183 

Table 5. Case 2 (115° F Ambient, Heat Transfer Effects, Fan Curve @ 3550 RPM, Clean Filters) 

ICV Air Inlet Filter 1286.1 0.72 -0.4 115 

ICV Box 1286.1 1.1 -4.25 875 

AWTE Air Inlet Filter 966 1.4 -2.26 115 

SMF N02-019 2,252 2.8 -10.65 432.8 

SMF N02-020 2,252 2.7 -16.01 385.2 
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Table 5. Case 2 (115°F Ambient, Heat Transfer Effects, Fan Curve@ 3550 RPM, Clean Filters) 

WSS Inlet Air Filter 8,320 2.3 -2.15 115 

Waste Feed Vacuum Pump 2,682 NA NA 115 

WSS Packed Column 13,254 5.2 -22.0 147 

WSS Venturi 13,254 48.2 -49.2 147 

WSS Condenser 13,254 9.3 -78.2 147 

WSS Heater 13,254 3.4 -84.5 169 

HEPA 13,254 4.3 -89.5 168 

HEGA 13,254 4.0 -93.8 168 

SCR Dilution Air Filter 10,723 0.47 -1.0 115 

SCR 23,977 21.5 -107.5 272 

Main Fan Inlet 23,977 NA -119.4 256 

Main Fan Outlet 23,977 NA +1.9 374 

Exhaust Stack 23,977 .025 +.02 343 

Table 6. Case 3 (115° F Ambient, Heat Transfer Effects, Fan Curve @ 3550 RPM, Dirty Filters) 

ICV Air Inlet Filter 1,150 1.3 -1.0 115 

ICV Box 1,150 0.9 -4.1 875 

AWTE Air Inlet Filter 810 2.3 -2.3 115 

SMF N02-019 1,961 4.9 -10.4 434 

SMF N02-020 1,961 4.7 -17.2 382 

WSS Inlet Air Filter 8,320 4.6 -3.3 115 

Waste Feed Vacuum Pump 2,682 NA NA 115 

WSS Packed Column 12,963 5.0 -24.0 142 

WSS Venturi 12,963 45.8 -49.5 142 

WSS Condenser 12,963 9.0 -77.0 142 

WSS Heater 12,963 3.2 -83.1 167 

HEPA 12,963 6.5 -89.1 166 
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Table 6. Case 3 (115° F Ambient, Heat Transfer Effects, Fan Curve @ 3550 RPM, Dirty Filters) 

HEGA 12,963 4.0 -94.4 166 

SCR Dilution Air Filter 10,723 0.9 -1.25 115 

SCR 23,686 21.2 -108.0 272 

Main Fan Inlet 23,686 NA -119.7 259 

Main Fan Outlet 23,686 NA 1.85 373 

Exhaust Stack 23,686 0.025 .02 372 

Table 7. Case 4 (115° F Ambient, Heat Transfer Effects, Dirty Filters, Backdraft Damper) 

ICV Air Inlet Filter 1,450 1.6 -1.6 115 

ICV Box 1,450 1.4 -6.8 875 

AWTE Air Inlet Filter 1,049 0.7 -3.8 115 

SMF N02-019 2,499 6.5 -16.1 446 

SMF N02-020 2,499 6.3 -25.8 399 

WSS Inlet Air Filter 8,320 4.6 -3.65 115 

Waste Feed Vacuum Pump 2,682 NA NA 115 

WSS Packed Column 13,350 5.9 -34.7 153 

WSS Venturi 13,350 54.5 -65.1 153 

WSS Condenser 13,350 10.1 -97.6 153 

WSS Heater 13,350 4.1 -104.8 177 

HEPA 13,350 7.4 -111.9 176 

HEGA 13,350 4.6 -118.0 176 

SCR Dilution Air Filter 10,723 0.9 -1.64 115 

SCR 24,224 23.8 -133.3 278 

Main Fan Inlet 24,224 NA -147.0 264 

Main Fan Outlet 24,224 NA +5.5 417 

Exhaust Stack 24,224 0.03 +.01 416 
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The selected fan, Robinson model number RB1806-5 (Attachment 4), will be able to., .. 
achieve the required flow rates through and pressure in the OGTS system as detailed inrt.1/' / 
Cases 1 through 3. For case 4, the fan speed has to be increased by approximately 18% 'JI. 
to achieve the required flow rate at the total system pressure drop. , ~ •-/Jb 

/~ 1///f/tl 
The expected temperatures at the OGTS SWs are fess than 572 °F, the HEP A and I}/., 
HEGA filters temperature are less than 25:e 0 P and therefore acceptable. The outlet /f: 
temperature of the fan for the hot operation case was calculated to be 374 °P (for case 2 '-{/!'6 !t,r, 
and 3), which is nominally the same as specified in the PPDs. ~~ 

The negative pressure (relative to local atmosphere) within the rev box is excessive 
during cold startup at -12 inches w.c. but acceptable during normal hot operation. 
Utilization of a variable frequency drive or a flow control valve at the rev box inlet or 
outlet are two possible solutions to limit the amount of vacuum in the rev box during 
cold startup. A variable frequency drive will be required on the fan if it is to achieve the 
required fan speed for the conditions of Case 4. 

6.0 Calculations and Analyses 

The AFT Arrow model is shown in the Figure 6-1 below~ 

The drawings used to develop the AFT physical model are contained in Attachment 1. 
The AFT Arrow Input and Output Files for the various cases analyzed are in 
Attachment 2. Attachment 3 contains the flow coefficient and physical configuration 
input data for the AFT Arrow thermal hydraulic model. Attachment 4 contains the 
manufacturer's data for the butterfly valves, Backdraft damper, HEPA filters and fans 
that may be used in the OGTS system. 

The dashed lines depicted in the figure below signify that those ductwork or components 
were isolated in the flow model. This was done to simulate the normal flow conditions as 
specified in the project PPDs or to isolate negligible flows into the overall system (note: 
this was done to simplify the modeling effort). 
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BAGHOUSE Fm 

·RPP!.24544REV ld. 
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3I-N26-030 
CLEAN SOIL 

BAGHOUSE STACK 

r 

CONDEllSER .----, 

TO OFF-GAS HEPA 
ALTER HEATER 

,--:::::if---------'--<7r----:-• ~oot-~A::J-ooi.Q22]2[) 
t-----i--:l 

JJ-058-058 
DRYER CHIUER 

SKID 

33-D74-0IS 
DRYER OFF-GAS 

CONDENSATE TANK 10 ACfM 

SAMPLE 

37-061-002/00l 
SECONDARY WASTE · TRANSFER 

PUMPS 61 & 12 

POINT 37-074-009/0IO 
DRYER CONDENSATE 

TANKS. 61 & gz .-----~ 

E 

,._ ________ , -------<-:) D 

II 

TOPU" 
so~ 

SOlD 
66 

1lJ15 

• 
3329 

1 

3329 
2.40 
1.43 ., . 
7T 

O.OE.• 00 
0.DE•OO 
0.QEt(X) 
O.OE.a> 

33-D64-088/089 
ORY WASTE 

RECEIVER O I & 12 

12 13 13A 
COOLED 

CV tvOFF WITE 
PRODUCT .... \1cNl"AIR 

sow .... GAS 
<61 513 350 

260 80 

3lBZJ86 962168 
93769 103209 TCDZJ 
201 13' 13' 

406 115 

= 743 506 
1 I 1 

<06 115 
467 743 S06 
27 0.0005 0.001 
27 
nla -246 -2-'il 

122 S75 7T 

65 
692 O.T 

1231 
119238 

119 
l.5E<Ol 1.SE-02 O.OE-00 
1 6.2£-04 0.0E'<O 

9.££-08 O.OE.+00 
t84E-05 O.OE•OO 

18 

IJ'JST 
REC'ICtE 

SDlD 
5 

125 
139 

12 
1 

12 
2.54 
I.SQ 

nl• 
572 

0.7 

1$-02 
62E-04 
9.0E-08 

1.B<E-05 

JJ-061-094 
WASTE FEED 

VACUUM BLOWER 

SECONDARY WASTE 
DISPOSAL TRUCK 

CONTINUOUS FLOW 
MAX. 600 ACFM 

TRANSPORT 
TO STORAGE PAO 

VESSEL VENTS CONTINUOUS 
MAX 120 ACF!A 

00-A-0022 

I. SINGl£ TRAIN FACiUTY THROUGHPUT: PROCESS FEED IS ll.0D£ll£0 BASED ON A DESIGN FEED OF 1.09 GPIJ. 
I, TOTAL OPERATING EfFlC!ENC"I' Of 70::: SHOULD BE APPLIED TO ACHIEVE A 0.76 GPM PRODUCTION RAT£ WITH 
A W.O WT:,; Na20 GLASS LOADING IN THE GLASS PRODUCT. 

, 2. FlOW IN STREM.4 2 IS VARIABLE; A TESTING MATRIX WILL DETERMINE THE AMOUNT AND COMPOSITION OF 
SPIKING MATERIAL TO BE ADDED IN THE INOMOUAL TESTS. 

.l- VALVES ARE ONLY SHOWN TO INDICATE PROCESS INlENT. 

4. FEED DATA BAS(O ON SECTIONS 3.1.2.1.1.1 AND 3.1.2.1.1.2 IN RPP-17403 REY 2. 

S. RADIONUCUOE CONTENT WAS BASED ON TABLE J-3 IN SECTION 3.1.2.1.1.3 OF RPP-17403 REY 2. .. """""'"""""""'""" 15/m'T/.J5 .,., .... '"' Ill ISSUE mt oa. ~ m, oas l10'Clif 10WY05 S8 111 "" 
0C IS:ilJUJrollQOflwroJJ;L-':VCl:fU'CRI' HMIRIIS ""' ,., IOI 

~ IS.'!1.lmf"Ola.ENTAPf'fOIJL-. ,m.fU"CftJ ISW11111$ S8 RC IOI 

o< t.SIIIDl'tllCUNT/.i'fWOl..8tiOSm>Cm" urmos SIi "" "' ID IS!JllllfllAQE'TAl'f'Rl),til.&lln':IR£PMJ nrmos SIi "" "' 
0C ISSUQ)f'OIIQIJITN'f'fll10l.6::!JOSID'ail' 21.wfllS sa l5C IOI 

LINES l£GENO: "' COOi&. ~ l:iSID RR COT Ctli,IJ,Off 11£04 ,. UC .. .. COGAl. ~~ml ;(IImll REVitW """" SB = .. 
---- Mi\!OR PROCESS SlRfAM • """"""""'" "'""" ,a "" "' C fCIMRLY' F-l~t. RII U'fR/10:L !IMT04 sa "" IOI 

--- MINOR PROCESS SIREAM • ""'-""" 111i'R04 "' "" .. 
10VAAOf ru: .. 

'"' '" 
111 .. .. 
m .. 
"' 1H 
1H 
m 
TH 

1H 

C 

a 
I'; 

" 

8 
+ 
i 
i 
:t • ISS1,.lDftJllaDa<XMllOO' 

------- INTERMITTENT FLOWS """""""""""" .. °"' -
_,. 

FULL DBVS 
mo PREPARATION & MELT 

PROCESS FLOW DIAGRAM 

-;.- ~ 

OJ 

NEXT US£D OH RMSJOMS 

AS-1306 



8 I 7 I 6 I 5 4 I 3 I 2 I 
FROM DRYER 
~,,aQjobA~-~aj.io~2u1::::>-....!!'N!.JTJ;!ER!!!M!!.ITT£[lliN!.!T_R.E!aQO!!!W ____ -<7 >-------------------------------------------------------,-------. NNF 

TRI-MER (Ffl.UENT 
TANKS vrnT ~ ~ 
~oog:-;A!80Qlot2~JO-.!:CO!!JNllr!!_!!N!!,U!!!O~U3Sffi6~~~g~;~~*g1fl£f!!::t!M~---------------~--------------,-/4>,.:-::::4:~~~~~~~~;L'l..~;~~-----------------7-;==:::;------t-----------•li!,li&l~ ALTERNATE FLOW 

RPP-24544REV ld 

Calculation No. 145579-O-CA-061, Rev. 0 

TO TRI-MER SCRUBBER 
) OO-A-0023 ) 

AMBIEtlT AIR 
- < 

Attachment l 
Page4 of 30 

AMBIENT AIR OFF-GAS LW<EUP ~ 'v I 36-D58-056 •-----, 36-NOZ-093 M-H-~ 
F ~il}l AIR FlllER 

61 I 16i>-----------. 36-N73-03S 35-056-115 CH~~~D ---1 : TEM~~ ~~OFILTER . 

OO A-OOZl CONTINUOUS R.O'II DYNAMIC SCRUBBER QI W~ SCRUBBER SKID ______________ _J:__1_~ ~ B 36-N02-114A/B/C/O 
OFF-GAS 

f 

~~.~:s fl.OW) : :: :: 36-NBJ-034 l-. -4 ! .. -;_:---==---------- --T~I ______ J !-oi L( ...... H. ,--~-, 
00 A-0021 • f 20 -I I I I _J., >--

OUENCllO! I - I : V I I COMPRESSED AIR L',.· I 1 1 1 36-NB4-042 - ~ /2.,, 
V ,---------..J 1 , 1 IIEPA FILTER 31 '\"'",' 

36-030-046 I : : : HEATER 

,,.= .~ .. T £ SINTERED METAL SINTERED METAL 35-D5l-OSI I 36-010-040 I ~"'~ •= ~ CRU88ER TANK I I I SCRUBBER I 

HEPA FlLTERS 
Ot,2.3,4 

I-

360;;,.~~19 360~~~20 2J1 HEAT EXCH. 91 :~ ! y i ! ,..-,-
00 A 0021 ✓->.. rvvnLTER #I FILTER n2 c;:,. PUMP II I 36-1124-036 : CONDENSER I 

E ~g~A~021 ~ 15 . 11>---__,_---,---<:.1"'1-.---r-- L------~---:~ (U~~~~R g1 ~H~-.... -~IJ!-~ - ~ 
J6-074-052 i___:___:_ 

10 
ACFM ,,.,,_ 

· 36-N02-064/106 
CARBON FILTER 01 & 62 TO SCR 

E 

-

D 

-

C 

-

B 

A 

ALTERNATE AIR Jf.L._________A_' SCRUBBER TANK II 

) - >-l'l!llr~ 1 I ~ 36-N24-041 s~~-::~t~c o~~-~~~~ 62 ~ .,,, ___ __,_ _______ ~ 1ST ELIMINATOR f3 
OUST RECYCLE AIR flLTER >~ 

(!oo~-A~ooQ12U:1~-....:.:.....::::.::.:___-<1 s,>----' -I I I I 7 -
507. NaOH I '--'--'-...,_--,..L_J....,:.,.,J,__ __ ~.., aa 
> I r filif ~ 

36-074-001 J6-D61-007A r--------J 
FILTERED WATER NaOH 507. ~---Jqa:)OH TANK 

1

PUUIP 36-NBJ-037 - 36-DJ0-047 I g: 
> rj __ ~SOLUIION TANK QUENCHER 82 HfAT EXCH. 62 1 '-.-I g 

j J6-N24-039 ;., 

36-074-017B I ~ Ill}- ~---'-_;_-'----' MIST 'z 
FlLTEREO WATER - - I - I I ELIMINATOR g2 8 
STORAGE TANK :l 36-074-010 L ________________ _, 

'-----' 36-074-1131 OFF-GAS 
oo-os1-011A CAusnc 

flLTERED WATER SO~~C//~)Nl~~K :) STORAGE TANK S~~i:Jii-~;J,K-I NNF 

- ------<./'-.n-----.J1-014-011;012 ~--... r_;-
'v' SCRUBBER BLEED 

TANKS 61 & j2 

10 ACFM 
37-061-002/003 
SECONDARY WASTE 

TRANSFER PUMP g 1 & e2 

8 00-A-002.3 > 

D 

.~lID:.;1 
DISCHARGE - __.. 

TO ETF DISPOSAL TRUCK PUMP ,_ __ __, I PUMP Qz ...... ~-------~........, 
36-06.1-113,\ 6i}-.L---------i 36-074-054 I SAMPLE I 

NaOH 15% SCRUBBER TANK 02 _ POIITT -.___ _____ __, -

L _________ r'._'.'.AN~K...'.P~u'.'.'.M'.'.:P_.::::===:'......-----------------==-====--------------------------------------------------z:lili:::K::ID:lbD 

STREAM No. 

STREAM NAME 
PHASE 
CONTINUOUS MASS FLOWRATE 
CONf. VOL A.OW RA re (UQ/GAS) 
BATCH VOLUME 
BATCH MASS 
BATCH TRANSFER TIME 
BATCH VOLUME FLOW 
BATCH MASS FLOW 
DESIGN FACTOR 
DESIGN VOLUME FLOW 
DESIGN MASS FLOW 
SoG 
ScG BULK SOLIDS ONLY) 
PRESSURE 

TEMPERATURE 
H20LIQUIO 
HZOGAS 
FEED Na 
S02GAS 
NO~GAS 
HCIGAS 
137Cs 
99Tc 
TRU 
1291 

GENERAi NOTES 

UNITS 

~/hr 
GPMIACFM 
USG/ACF 

lb 
Hr 

USGPM/ACFM 
~lllr 

DIMENSIONLESS 
USGPMIACFM 

lbJh, 

in.WG 
"F 

lbJh, 

oomV 
oomV 
oomV 
Ci/hr 
Cilh, 

Ci/hr 
Ct/hr 

I. VALi/ES ARE SHOWN TO INDICATE PROCESS INTENT. 

2. !INF - NORMALLY NO FlOW 

8 I 

16 7C 13 1JA 14 

DILUTION OltUTION ICV OFF AWTE ALTERNATE 
DRYER AIR AIR AIR GAS VENT AIR AIR 

GAS GAS GAS GAS GAS GAS 
13 
4 

2021 
634S 

1J 
42 
I 
13 
42 

0.001 

-80.1 

212 

7 

605 60S 513 
137 137 260 

1652168 1652188 3382366 
121548 121548 ·103209 

139 139 139 
198 
874 

I 
199 
814 

0.001 

-80.1 

7T 

196 406 
874 743 

1 1 
198 406 
874 74J 

0.001 0.0005 

-80.1 -2.•6 
n 81S 

6.S 
0.7 

'1231 
119238 

119 
O.OE+OO 0.0E+OO I .SE-02 
O.0E+OO 0.DE+00 6.2E-04 
0.0E+OD O.OE+OO 9.0E-08 
O.OE+-00 O.OE+OO l.8E-05 

I INES I EGEND: 

350 725 
60 165 

562168 199<!474 
70323 145626 

139 62 
115 536 
506 2J.i9 

I 1 
115 536 
506 2349 

D.001 D.001 

n n 

o.oe+oo o.oi,oo 
o.0E1-oo o.oE+oo 
O.OE+OO O.OE+OO 
O.OE+OO 0.0&00 

/ 
/ 

-· 

/ 

---- WJDR PROCESS STREAM 

MINOR PROCESS STREAM 

IITTERMITTEITT R.OWS 

I 6 

1S 

ICVOFF 
GAS 
GAS 
863 
370 

4466998 
173533 

139 
536 
1248 

1 
536 
12-48 
0.001 

-2.6 

512 

B.5 
0.7 
721 

69951 
70 

1.SE-02 
G.2E-<14 
9.DE--08 
I.BE.OS 

I 

16 

SCRUBBER 
AIR 

DILUTION 
GAS 
7699 
1800' 

21706004 
1547576 

139 
2603 
11134 

1 
2603 
1113-4 
0.001 

-12.6 

71 

0.0E•OO 
0.0E•00 
D.CE+OO 
D.OE•OO 

17 19 19 ,. 21 22 23 24 

FILTERED OUST QUENCH QUENCHER QUENCH SCRUB SCRUB QUENCH 
Off GAS RECVr.:t FEED DISCHARGE RETURN RETlJRN DISCHARGE SOl\iTION 

GAS SOLID GAS GJ\S LIQUID UQUIO GAS LIQUID ... 
360 

4580641 
172529 

139 
S49 
1241 

549 
1241 
0.001 

-12.6 

sn 

6.5 

723 
70139 

70 
4.6E~6 
t.SE-07 
2.7E-11 
5.SE--09 

5 8558 
2154 

25981433 
1zs 1norns 
139 139 

311S 
7.2 12375 
1 1 

3115" 
7..2 · 12375 
2.54 0.001 
1.5 
n/a 

s:n 
0.00 

0.7 

1.SE-02 
62E-04 
9.0E-08 
1.SE-05 

-13.6 

134 

6.5 

n 
6930 

4.6E-06 
1.BE-07 
2.9E-11 

5.SE-09 

6695 
- 2042 

24626733 
1747658 

139 
2953 
12573 

I 
2053 

12573 
0.001 

-15.6 

70.9 
0.91 
145 

42 
6709 

4.6E~7 
1.8E-08 
2.SE-12 
5.SE-10 

5198 10655 
9.7 19.9 

117361 240563 
1044786 2141661 

139 139 
14.1 28.8 
7516 

• 
14.t 
7516 
1.1 

n/a 

70.3 
4539 

1.2£-04 
4.7E-OG 
7.0E-10 
1.26-07 

!5408 
1 

28.B 
1540a 

1.1 

n/a 

75 
9534 

2.3E-04 
9.DE-06 
IAE-09 
2.4E-07 

6709 
2409 

2.9055968 
1750458 

139 
3494 
12593 

1 
3484 
12593 
0,001 

-71.6 

7S 

m 
0.00 
2.1 

6546 

0.2 
4.6E-08 
1.SE-09 
2.7E-13 
5.SE-11 

SJ35 
10.0 

12ll547 
1072273 

1l9 
14.S 
m• 

1 
14.5 
TTl4 
1.1 

n/e 

T1 
4TT6 

1.lE--04 
4.SE---06 
6.7E-tD 
1.2E~7 

25 26 27 29 30 31 

SCRUB 
SCRUB CAUSTIC RETURN CONDENSER CONOelSER HEATER HEPA C-ALTER 

SOLUTION MAKE.UP Bt.Ef.0 FEED DISCHARGE FEED FEED lNLET 
LIQUID LIQUID LIQU!O GAS GAS GAS GAS GAS 
10689 447 296 6709 9'313 9313 9313 9313 
20.o o.559 0.55 24Z7 

241094 10355 6691 29272607 
2144546 89882 55569 1750458 

139 139 139 1:19 
28.9 1.2 0.8 JStO 

15428 647 ·429 12SS3 
1 t 1 1 

28.9 t.2 0.60 3510 
15428 647 429 12593 

1.1 t.04 1.07 0.001 

n/a 

TT 
9S56 

2.JE-04 
9.0E-Oi 
t.3E-09 
2.4E--07 

n/a 

77 
425 

O.OE•OO 
O.OE•OO 
0.0EtOO 
O.OE•OO 

n/a 

TT 
265 

G.sE-06 
2.6E-07 
3.85-1f 
6.BISOO 

-74.1 

7S 

171 

2.1 
6546 
02 

4.6E-OS 
I.BE-09 
2.7E-13 
5.SE-11 

2642 2642 315.1 3210 
31663751 31863751 38028793 38711928 
1a12oos rnnoos 1872005 1anoos 

139 139 139 -139 
3821 3821 4560 4642 
13468 13468 13468 13468 

1 I 1 1 
3821 3821 4560 4642 
13468 13468 13458 13-468 
0.001 0.001 0.001 · 0.001 

75 
0 

171 

2.0 
6125 
0.15 

4.6E-08 
t.SE-09 
2.7E-t3 
5.SE-11 

-82.6 

TS 

171 

2.0 
6125 
0.15 

4.6E-08 
1.8E.Q9 
2.TE-13 
5.5E-l1 

-115.1 
167 

171 

2.0 
6125 
0.15 

4.SE-OB 
1.RE-09 
2.7E-13 
S.SE-11 

-90.8 

167 

171 

2.0 

6125 
0.1S 

4.GE-10 
UlE-11 
2.7E-15 
5.sE-11 

36 

C-flLTER 
DISCHARGE 

GAS 
9313 

1872005 
139 
<708 
13469 

1.0 
4106 
13469 
0.001 

-95.J 
167 

171 

2.0 
6125 
0.15 

4.66-10 
1.SE--11 
2.7E-15 
5.5£-13 

0, ISSlmfal:ttlJff~4:-m'Ollf 
CE: 5Sl(I)JtRQDir.&Pf'R!JdLllr:Sl(a:R£POffl" 

CO ~RRClD<r~4:9o:CllU'ORJ" 

ISliWlo:5 S8 

11rm cs sa 
14 f1ll as S8 

It!: 111 TN ~ coaJUl. Rl\CSIO(. ~ ftR tamw.. Rt\i!iElr 
l5C IOI lH O rOR a»cSTRUtlDI 
I.SC JOt lH C FQ:MRll' F-1~ ftR IPf'ROQI. 

- .... 

00 A 002.3 ) 

10 IWt 04 Sl.C .... .. 

C 

I-

b 

i5. 

! 
~ 

tselOlnf~ 

ISC IOI m r--
13' .. 

"'" 
"' ..... 

~f-='145579-00-A-0022 IOH 

5 t 4 I 3 2 

AS-1307 
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8 

FROU CARBON FlllTER 
> OO-A-0077 

FROM NoOH 50" 
SOUJllCIN TANK 
)00 A-0022) 

I 7 I 

FILlERED WAlER 
~>]:o[Qo!=-AA::-ifoo!I2[;2D>.:..· ----------------- - ; 

CONTINUOUS AllERNAlE FlOI\S 
20 ACFM 

00 A---00 

37-061-002/003 
SECONDARY WASIE 

I I 
JG-074-067 

H2o TANK 
36-074-067A 

H20 PUMP 

36-NBJ-068 
TRI-MER 

QUENCHER 

TRANSFER PUMP I 

dfil~l & ~'--__ __,.L-SAMPL£ •t> 
"-"" .,,.,_ ~ "'"'' 37-074-013/014 POINT 

DISCHARGE ffil-MER EfflUEIIT 
TO ETf TANKS §I & 2 

ALTERNATE - NORI.IAI.LY NO FlOW 
STREAM No. 

STREAM NAME UNITS 

33 

36% 
SULRJRIC 

ACID 

34 35 

NaCl02 Na2S 

36 

50% 
N:iOH 

6 

36-077-069 
OXl TOWER 

NNF 

J7 

I 5 J 4 

)r;r-N02:79/107 
{ FF-GAS POLISHING&: 

36 
fll.TER 81 & 62 

) ~ 

JS-058-097 
TRI-MER SCRUBBER 

; f ; 
I...- I I I I 
J6-D74-004 
H

2
SO

4 
TANK 

J6-D74-005/l 12 
NoCIO 2TANKS o, & 02 

J6-074-004A 
H,so. TANK PUMP 

J6-074-005'. 
NoCI02 TANK PUMP 

-

J8 

36-077-070 
RC! TOWER 

:7 36-077-071 
I .J_ OX2 TOWER _ 

36-074-074 
RC 1 TOWER SUMP 

J6-074-074A 
RC! TOWER 
SUMP PUMP 

39 40 41 

PART 

36-074-006 
No2S TANK 

J6-074-006A 
No 2S TANK PUMP 

36-077--072 
RC2 TOWER 

J_ 

JG-074-075 
RC2 TOWER SUMP 

36-074-075A 
RC2 TOWER 
SUI.IP PUMP 

42 

f 

36-D77-07J 
CC TOWER 

36-074-076 
CC TOWER SUI.IP 

36-074-076A 
CC TOWER 

SUMP PUMP 

44 45 46 

RETURN C-FILTER OILUTrDN HEATED HEATED AMMONIA MmlENT 
AIR 

SCR FAX 
SOLUTION DISCHARGE AIR SCR FEED SCR FEED SCR FEED FEED DISCHARGE EXHAUST 

PHASE UQUlO LIQUID LIQUID LIQUID LIQUID GAS GAS GAS GAS GAS GAS GAS GI\S =· 
CONTINUOUS MASS fLOWRAlE 
CONT. VOL FLOW RA TE (LIQ/GAS) 
BATCH VOLUME 
BATCH MASS 
BATCH lRANSfcR TIME 
BATCHVOWMEFLOW 
BATCH MASS FLOW 
DESIGN FACTOR 
DESIGN VOLUME FLOW 
DESIGN MASS FLOW 
SpG 

SpG (BULK SOUOS ONLY) 
PRESSURE 

TEMPERATURE 
H20UQUIO 
H20GAS 
fEEDNa 

GPM/ACFM 
USG/ACF 

lb 
Hr 

USGPMIACFM 
lb/hr 

DIMENSIONLESS 
USGPMfACFM 

ln.WG 

'F 
lbJhr 
Ill/hr 

lbJhr 

9313 
3256 

39266230 
1872005 

139 
4708 
13468 

1 
4708 
13468 
0.001 

-9S.3 

167 

171 

7415 16729 
2200 5319 

26526082 64150629 
1490457 3362493 

139 139 
:net 7692 

. 1on3 24191 
1 I 

3181 7692 
10723 24191 
0,001 0.001 

-96.2 -96.Z 

77 128 

171 

16729 
11459 

138192312 

3362462 
139 

16570 
24190 

1 
16570 
24190 
0.0004 

-116.9 
691 

171 

16729 
12560 

15\473347 
3362462 

139 
18162 
24190 

1 
18162 
24190 
0.0004 

-116.9 

800 

171 

23 

107893 
4692 
139 
13 
34 
1 
13 
34 

0.0007 

n/a 

77 

139 

0.001 

77 

16752 
7092 

85530055 
3357154 

139 
10255 
242:!4 

I 
10255 
24224 
0,0006 

-117.6 

248 

208 

16152 
5841 

70513996 
3367154 

139 
8455 

24224 
1 

8455 
24224 
0.0008 

0,6 

3n 

208 

I 

·f 

3 I 2 I 

/ 

TO ATMOSPHERE 

COtlTINUOUS STACK £ 
MONITORING [H• 

(SAMPLE POINT) _ 

O~~!~SST'j!:, 
OFF-GAS 

_f. EX~~FAN 8 t 46 

r-------------------...i.1----f-

J ~ r 

J6-IIJI-D26 
OFF-GAS 

EXHAUST FAN 9 2 

... .... NNF AMBIENT AIR i-------N'--------....;..;c;'-----<•44>-----c':'.'.'.'.'.'.~-:'.::'.:'.'.~< 

36-059-003 
SELECllVE CATALYTIC 

REDUCTION UNIT {SCR) 

AMMONIA 
SPRAY 

36-NJ2-027/028 
AMMONIA 

VAPOURIZER 
RI & 82 

v- I r(:'.:NH'.:".'.J:'.U:'.!3'.'.Ul'.:O'.::r< 

(I I) 
36-DJB-008 

AMMONIA TANK 

'------------1+~----------------((:D:IL:UTI:ON::::M:R:S:< 
36-N02-022 

lEMPERING MR 
flLTER 01 

I INES I fGENO; 

---- lJAJOR PROCESS STREAM 

---- MIHOR PROCESS STREAM 

------- INTERMfTTBIT FlDWS 
GENERAL NOTES: 

I. NO< EMISSION AT STREAM 46 WllL BE LESS 1HAN 1.Slbs/hr. 
2. VALVES ARE SHOWN TO INDICATE PROCESS INTENT 
3, NNF - NORMALLY NO FlOW 

011 t5Sl.,EJtlRQ(lN'fflDOl..»i!J90:cRl:POR'I' IZIMl'M sa "' 00 ~ J'QR Q.Dff M'fRCPiAL. oa:c RfPORf ,. ...... ""' .. 
~ ISSl.EDl'DQQ.IO(T~ao;im:SiU'ORf ....... sa .. 
a: tSSI.CJroRQECfU'S'RO\'M.agaxR!J'Olll' ,1smos sa = 
"' ISS2GJtlflQ!DCl'~&t(lliZD'01a' UflDOS sa = 
QC ~roAa.n«.lf"PROf.ll.aOCJXllfl'QR1' 21.wtoS sa = 
"' a>EWL~fi:SllDrtlAaO'l'COIGIDIT ta oa: G4 ,. 

"" "' COIJW. ~ ~ ftllt ~ROO' 15 IIClV 0( sa ISO 
0 """""""""' '""""' sa = 
C rDR11DU r-1~-oo:u, RR Af'm:1.'IC.. 215.U.Y<H sa = • -= HN"ff.Ool "' "" 

"' "' "' '" 
"' '" 
"' 1H 

"' .. 
"' .. .. ,. .. 1H 

"' "' 
"' "' "" .. 

ppmV 2.0 1.1 1-1 1.1 S02GAS 1.1 1.1 A GStlDFOAODa'~ IIJMARC,t Ste "' 
,. 

ppmV 6125 3425 
R>rnV 0.15 0,08 

3425 3425 
0.08 0.08 

NOx GAS 92 92 -.. ~ OCSCltrrm - o, CM.•,1 

HCIGAS 0.08 0.08 ,-f::-f45579-00-A-0023 OH 

F 

-

E 

-

D 

C 

~ 

-·· 
x 
;__ 

b 

.,_ 

§ 
+ g 

§ 
;[-
,. 
I! 

Ci/hr O.0E•OO O.OE+OO O.OE+oo O.OEtOO O.OE+OO 4.6E-10 O.OE+OO 4.6E-10 
Ci/hr D.OE•OO O.OE+oo O.OE+oo O.OE• llO O.OE+oo 1.BE-11 O.OE>OO 1.BE-11 
an,, O.OE+OO O.OE+oO O.OEtOO 0.0Et-00 O.OE+OO 2.7E-SS o.oe•oo 2.7E•15 
an,, O.OE+oo O.OE+oO O.OEtOO O.OE+oo o.oe+oo 5.5E-1J O.Oc+OO S.SE-13 

4.6E-10 4.6E-10 
1.BE-11 1.BE-11 
2.7E.-15 2.7E-15 
S.SE-13 5.SE-13 

137Cs 0.0E+OO 0.0:E+-00 4.6E-10 4.6E-10 r·~-~:-:.::~ ... ~-~ ... ::o .. ·"t::~-~E==i~!§:1iJ.S~m~m~ir01~M:RC~1 
!ISTc O OE+OO O OE+OO 1 8E 11 I 8€ II ... ., ... - - ... ~:::===1~;;:t--u_._s-;. ;;;O:--E~P~A:'!R:..!T~M~E~N~TTO~F~Ei'iN'i:E:-R-G_Y_1 A 
~TRU~----------t----,a;;::---+~~8":-+-a~~~~~(+~S;;a-f-7;;E;;s-++.;;;.:,,a--t-,~s;a-1-..;:;,,;:;~1-i~~+~~rl~o:~OE:;:+00~-+~o~:o~E;:;;'°°=--l-2.a=';,7E;::1;;S,-J~2.;,\

0

7E-;;

0

:;1s~ ~ ~ .!::t_,ldd"'"" Jo, ' - -::::- Otr,c., c( Rm,r ProlKGoft 

~129_1 _________ ..... _...::;::::.__...1._:==:._i.::==CL:==:..,_===-===-.... -==-=-...c.;==::.L...::::::..:c::..JL..:=.:::..L..==:...i-"O,,c<>E<-OO=~L..!o'.:!.O~E<c:OO"'--._s::.se-=1!::3:.J.....::S::::,SE::·:.!l:,_3 ..J ~:::. ~ .6t - -::::. amec' TRI!~}~ f~~s SCR 
.---_-~------1r-T-_ ,.------....-,-r--l...-,lr-/'-»t ~~.. :::::::: PROCESS FLOW DIAGRAM 

,------,l---------jl-,REf'===c-t-----~---t-t--1----------1----4-+--f'"--,,j ---...,t ~IN~ 

1l-'"ow"'o"'N"'o:--r-,--....,,T1Tll:=----~"="M~llt'.l!=-==-m=u: __ -,I ~ ::-1 - I .:. '/l l"W'I :✓.:::: =:: ~-... ~..... --::-~r'-,__I=~ I_.J.r ___ ~--.-..JL..--j 

I ORA.WING llUCEABtt.JTY UST NEXT USED ON REfERrt{C(S IJ RrVISlONS ~ ~&-t&.~ _. / r - HTS 1- !MD ,,, 
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F 

D 

C 

B 

A 

8 
l2-H02-002C 

WASIE 
Sl.r.GINC TAJ« No. I 

A.'il'lUWS'°'1f1lJtR 

7 
J24.'02-0D2B l?-074-002 

WASJE WAST( 
STACl'h-C TAM< No. 1 STAQ:HG TA:fJC rto. 1 

"""m.T<R 

INSfRUIIO<T,m 
£6) 32-A-0100 1-Al-00-0()25, 

2-PlYl-lZ-0101 

2-Pl'tf-JZ-0108 

11a·1n UIN 

WASlE SfM:UiC 
WU< Na. I Hr.ATER 
C0NlROU£R No. 2 

J2-E02-00ZC 

00 
~ 

I 
I 
I 

6 
WASTE Sll.QNC 

J.IJ,D( No. I HD.T(R 
COHJROllER No. I 

J2-(02-002f 

2-l'I.W-32-0119 

2-PLW-J2-DJ21 

5 

HIH 

><H 

,. c~~~~s--2:=--===----1.,-:ivoo!!!!,;-~,,~-:!!•!.!"1.'-------,~>-7 2-\'0G-l2-011J 

J2-074-002 

NOTES: 
[:::>- NIKIMUU TNilf St.OPE Of' ,,a-/FT SUOi nw lf CAN B( 
~ COMPl.£t:ELY MNNm FROY T}i( BOTTOM OISOlA.RCE PORT. 

~ SET POl!IT TO BE OETEUUNED Br VENDOR. 

[>-- OET.llts FOR PRIJ.URr T~I( RUSH TO rouow. 
E;:::>, NOT USED. . 

r;--___ ALL CO.'iliEC'ilONS FROM THO'£ VALVES 10 BE BHOUGHi TO 
~ A !ol.&Ji1'0W OUJS!OE WE SH10.0 WAtL 

8 7 

0 
0 

!-/'3 

* 

.32-091-00V. 

2-F\.W-.l2-<l125 

SUMP 

32-074-00J 

2-Pl.W-J2-0l2J 

HIH 

r 10l 1.5H r•TO SIO'J ~ 

~ ~ .@ 
TROU8lf 1 1>LW.I lROUBl.E 

<-~' rn l.f.<K SlOPS WT PUIIPS S(£ f-1•557'-'2-A-0100. 

LfAl( <i> lf.AX SlCNAl TO SIOO. 

6 

[7r\J TN« HI-HJ LE.Va STOPS WT PUI.LPS 5[E 
~ F-145579-Jl-A-0100. 

<l> T.-.WC Ml-HJ LEVD. SlCW.L TO Slfl9. 

~ TANI( lO lO lOU STOPS wr PUMi>S srr 
~ F-H5S79-Jl-A-01CO. 

owe NO TITlE 
ORAWlNC lRACEABIUTY UST 

5 

~ 
~ 

I 
I 
I 

4 3 2 
wASTL s-iACtNC .n-rm2-016C .12-on-01& 
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T.VlK Ho. 2 ~ WAST! STAQ."lC WASIE STAQNC 
CCl:ira0U.£R No. 1 TA.'« No. J TANK No. J 

~~~,.~.,---~oo,.i-...:c'"""'-u,ec-;o.,,...:,,;.,;.,-,w.,..,-oct.l&l!C-.....~ 
-..::tbit .... ~1,:,r.._.,::1u.Od-a-.t--llll•~.,,_.__,,_~..,....-t....,__,r,.lkndla 
..-.:.-i:.---.n .. e.,--.-.-....-.. ~---r..J ~ u,e~~-~ c
~ ........ ~cv-a~ltl(C~u,,.,i.c---- .. t..M~--~- ~--.,ccwnd,-n .. h 

I 
/9 

J2-091-003A 

2-PI.W-JZ-0126 

RCF NUMBCR 1JT1£ 

RU£ROICES 
NEXT USED ON 

4 

l2-E02-0W ~UrulJJS VCHr ilUER 

2-PlW-32-0120 

2-Pl.W-32-0122 

2-VOG-32-011.J 

J2-N02-016C 

2-PLW-.32-0124 

,.H 

3 

l2-N02-0t68 
WASTE STA.Cl?.'C 

lNfl( No.. J 
"-OlT AUER 

HI!< 

JZ-D74-016 

REVISIONS 

J2-09 I -0 I SA 

2-PLW-J2-0127 

WA.SJ[ sTAQNG 
TA.'lK No. 3 Hf.MER 
CONTRw.£R Mo. I 

J2-E02-0J6F 

00 
-00 

ANNULUS 
VENT/fl.USH 

1/4"/fT J,IIN 
~ WASTE 

JZ-A-0100 Cl 
1lW<SffR SKID 

PIN Jl H/A H/A. 

2.J!Urii'.06 P11U .JI. H/A N/A 

15 ,m 0G SHJ.I Jt ft/A N/A 

l5.WC05 SRI.I Jl H/.& N/4 

F 

E 

D 

C 

10-Z~ Oil Jt N/.& N/A 

0, CH,.'• - :;=; 
OJ 

1 
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F 

D 

C 

8 

am.llD WAI(R Rrrumc · 
01) ,lhl.-0100 ) 

om.LED WATCR suPPlT 
1)1 Jl-A-0100. 

wASTEDIMROFl"-cAS 
El Jl-A-0100 

WASTE DR'l"ER UOfOR CASE 
01 ) JJ-A-0100 ) 

COOUNG REJURH 

7 6 

I-WC'-JJ-O147 

I-WC-D-(U98 

14-VOC-ll--0160 

1-.l1-0(H>075 

,-\JF'-lJ-0165 

.ll-061-108 

PR/ 

"' 

5 

.U-V-OJJ 

NO 

,, ,, 

: @-m-{; 6--m-~ w.;o; !l. 

4 
»-074-015 JJ-010-00S 

WASlt tRYtR Off-CAS WISrE DfMR aF-CAS 
~ rNllC CONDENSER 

ll-V-o76 

14s12 

QO-lD5 
RlHSt 

3 
ll-D51-016 

W>St( DR'rER Drf•GA.S 
C<N>fHSAJ( PllSlP 

4-WC-Jl-0157 

2 

·, 

g 
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CJW.£0 WATER REIURH 
JS-A-0101 EB 

O(l1£0WAJIJISUPPLT 

J)-A-0104 Cl 

CHll.1£D WATER SUPPLY 
JJ-1.-0101 £8 

F 

E 

t @ CP-JtW.I 1a,-J18 
~~~~-•to~~~i~t'=•T~~OO 

6-\'0G-JJ-O 155 

D 

C 

f'U.TCRED WAltR SUPf'lY 

00--A-0101 Cl Id 

WASTC DEMR •aroa CASI: I CP-:u, " )---------------------------' II 
s " °'i~~..:L, L "' :: ~= r 1 r-------

- - ------ - - -- - - -- - - ll-o:5B-o67 __ - - -- - - -- - --- - - -- - - _JL ---------------------ll-058-0SR --- - - OO-J07 - CAflBOY::....J 

A 

8 

ll-H02-U>9 
KYtliAULC Dlt 

R.TER JI 

7 6 

.ll-HOZ-110 
llltllWJUCOL 

F"'-T£R 12 

DWG HO ntll 
DRAWU<C TRA.a:ASlutY USl 

5 f 

RCf NUUBCR illU: 

HIXr usm OH 

4 3 

JJ-058--0'll rIJ:f;=~~J ... ~~-~2-0<1g2_,,,-; .. ;: .. ;; .. :; ... ~== .. ~•i::• ====i~TI~~r§~i::~:::Jl}~:i:~;ci 
~~[R tf,tf:=@~t1::~i~~,..1::-~~~~a:t-.,,===::::::::fi~tft~tb~d}~:lf"" 

IISflDGS ... .L 11/4 11/4 ........ Sl<II .L N/4 11/4 

ff 111\'::ZOfOID'M:-Da.-OOJ 

,. ...... ""' SUI N/A IVA 
11-01~ "" "" II/A .,. 
tO-Zf-0:5 "" .. II/A II/A 

'""'"' ... ,a "" .,,.. ,,.,. .. ... "' !!:.~2 
"' "'" :.- !! 

R 

BULK VITRIFICATION 
WASTE DRYER VACUUM 

P&ID 
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E 

D 

8 

f"l: 00-A-0101 2-I.C-00-0007 

fUJ-IT HEM:1£R 

7 
Jl-DBS-®5 

WASJE RCCEMR 
ROTARY' f'EEDER 

6 
ll-DG•-<& ...... .....,. 

~00\'EA UMr ,, 

U-OSS-090 

RO~~Rl~ 

& 
1 -----------~ ----- . CP-01 

I I ~ I-M-00-0D28 l toJ: 
IHSIRUUO{f MR: SQ ·~+-@ ";' 

cP-08 I I 

I 
WASlt: DRYER I c,~, 

IISOMG( CP-Ol 

I 
I 

I 

~ 

''---~-<Cl-, 

~~ 

6-WC-ll-0201 

5 
lJ-rWZ-102 

OR1'\li"5TERCCEM:AUNIT 
S1"ltRiDUETN.fl.lulf2 

ll-054-10?.I. 
Mt ""5TE RtaM:R ~r 
~ f;fe(IV[R JZ 

CP-01 

JJ-064-0Qg 

4 

ln-w-t1aa 
I 
I R.111 RI U\ 
I 4:g 41' 11!.) 
I 
I ~ I } n 

Jl-N0Z-o97 
Dirt WAST( IIEPA 

fll.tER No.I 
ll-110'.Z-O!J& 

ORrW,ISI'[ KFJIA. 
FLTER ffo.1 

3 
»--H02-ICO 

ORY WAST[ HEPA 
ALT(R.Ho.l 

2 

Jl-V-107 HC fO 

Jl-061-D!H 
WASTE FRll 

VACWLISllliffli: 

RPP-24544 REVld 
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E 
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I OFT-GAS TRfAJMM 
A-'r-..J--.---0-411)-¼ JS-A-0099 )FB 

6-VOC-ll-0:0201 

D 

WASJtOR'ltR CP-0.I 
C ea) D-A-0100 H 1H-n-LJ-,,J'---1'.>--~---U--' 

<DNWHER \IDIJ I 

L '~r0 ---~1.oJ 
C 

8 

A 

10-vcs-JJ .. O1,J 

I 
I 

I O I •~Vi?<! =' = 
I I~ .: I 

CONTim.JATION SEE P&IO 

~------------------------~~OOO -;-~: __ ~ -~~:-&--ll-DBS--09I _IC'-O: _ ~ __________________ . ______________________ YENOOR PAC~ 

f-145579-J,-A-0101 . ·-· _ ·-· _ ·-· _. ___ ,·_ • __ -· -· -·-·- ·-· _____ . ___ , --+ _ --tm--- ___ ·-· -· _, • ~=:;_,.i_"::-,..o~IIO':_:""o~t':_-_~) 

1. MJ?US(D. 

~ THE ' ~ or SJ.I rum PlltSE AIR SCl.DICJOS MAT' 
'lAm' POll!HG row_ "o1li'OOR OBlGK. 

~ PRfSStlRf;: 1Rf.HSlm[R ON 01°'5DlEHI' I..Ol( 
lOCAJ10H 10 BE oamuwm m S'ISTO.l PRCWl£R. 

8 7 6 

L.-----·-·-·-·-·-·-·-----------·---·-·-·-·-- ---·-·-·-·-·-·---·-·---·---·-·-·+·-mr------·-·-·--• l~A:~1 > 

REf HULIBER TITLt 
OWG flO ffll[ 1n:r(RtNctS 

DRAWi~ lRA.CO.eruTr UST HOU USE0 (IH 

5 t 4 3 

ISJIUIOS "" ... .,. 
"""" "" .ot. .,. 
'"""" .. .... ,.,. 
1l~TOl ,. "'""' ... .. o,.·4 -

BULK VITRIF"ICATION 
WASTE FEED 

DRYER TO BOX P&ID 

HI• 
H/A .,. 
:Z-~ 
H 
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B 
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Calculation No; 145579-D-CA-06 l, Rev. 0 

8 L 
.l4-0B8-005 

WASTE FEED UL"l OflJl( 
>lRtOCX A$S(U3t.l' NO.I 

7 
J• -001-001 

WASTE f£[O LWN 
QM[ No. I , 

l4-08!1-Qt)5 
wJ.STE mo WIN OM'£ 
AIRl.OCX ASSC~Y N0.2 

6 
34-001-002 

w.-.m: rEED WJN 
orutt No. 2 

5 
14-DaS-050 J4-088-0lS l4-COI-Ol2 

JQP-QfF sea. ROTARY lOP or Stll FUD TOP-OFF SOil LWN 
VN.V[ No.I· OM£ A:RL00C J[{O 00JTI: No.I 

4 
J4-0ll5-co1 

iOP-0» SOIL ROTARY' 
V.ILVE No.2 

3 
34-089-036 34-001-0" J-4-001-o.34 

TO? Of' SOil ma TOP-Of'F' SOit. IWH 10P-QF;' SOit ~ .. 
0ME >J.Ctl.OOC n:co OM£ No.2 f'EED CHU'I( tfa. J 

ASS!lilfl.T Ho.1 J • -051-048 J• -D'l5-0SJ ASSD.l!l.f :to2 J4-D51-0-l!I J4-D~S-054 
El.ECTRDOE l'raCll-o.rcIROOC a..£CIRCOC Wtnot-n..ccrROOC 

2 

ICY~? OA=' 
Bl ) Jh\-0100 

Cl SOIL >-·-·-·- -·- -·- - -·-·-·-·-·-·-·-·- -·-·-·-·-·-·,· ·-· -·---~.!... -~~-~-!!_. -· T·-·-· ___ . _. _. _. ~--CA3.£ Ct.,ulP ASSY IZ __ -, Jt-OM-0l7 
TOP Of SDI. F££D 

QMt/J1ll.OOt 
~'W'Ni,.l WAST[ QR"WER 

) JJ-A-0106 

1-ll-00-00JO 

INSTRUMENT AIR 
[It 00-A-DIOJ I-@ 

Cl'-01 

-·-·-·-·-·-·-·-·-·-·7 

I 

! _f:-~~-
~~1~£~" L. ·-· · 
r-t4o5579-.lJ-A-0l06 ~-------' . . 

~----} 
~-. 

lSC 'd 
01g 019 ,=--.1 

.. - I AAr,\ ll 

. f-;-7 -AAEA 34 

rOR ARCA. CROSS OVER & 
co:-nmuATION SEE P&IO 
r-145579-Jl-A-0100 

J4-V-Ot2 

Jc-o5S-O:S2 
iDP-Ofl" 50II. ROTA.'?r 

y}LVE :Co.l 

•'O 

....__J_•-_00_1_-_o,_,-1di UHi----- EJ-4021 
L______Jn T Jc-001-ol4 -------1.----,ult---tlli,,f-----

J4~V-004 £.J-«H 

l • -Y-008 
J4-V-o06 EJ-«iS 

~~~--1'!---1,fll-!1--------------
NO 

._,_,_-oo_,-_oo_, __ ~ .... ---1UHt-----------------------------------

.W81CNT AIR 

A aos:e- VAI.VES 09 LO'N 'Cl aox IHl.Ef ,m now sEE 
W-• 

NO 

J4-N02-0Z6 

J4-H02-D26 
.AMEINl£TAIR: 

HEPA R.TrR 

34-001-042 
TOP OW SDt. UPPER 

cvroc cum: No.1 

34-001-038 
WASTE FUD UPPER 
CUloE CHUTE No.I 

J4-001-0-4l 
ToP OrT S0'l. UP?ER 

CUQE CHUTE No.2 

34-001-(115 
ToP Off Sat lowtR 
SUIIHC CHUT[ NO. I 

34-001-MO 
WASTE rEm LO'l'J(R 
SUDtliG ~UT[ Ho.I 

.lt-001-046 
TOP OFT 50!1. lO'tl(R 
st.ltXNG OMt No.2 

~ ~--
~ ~-
~
~ 

~ I( 
-~--101 

g.-,u 
~ID-

l4-N22-02l 

L-= 
.:H-051-049 

~-;-- ofrff1::::i.::::i:::c :c.r::r:.cn:c1t-n=ao 

i;:.:.:!j 1_· i_ j i_ i!-i 
fl ICV CONTIUN(R 

ii I I ~i:.li'11~0J~E ~D,. I I IJ 
I I r-145579-JS-•-0100 I 

JI IJ 
7j IJ 

i! LI LI [! 
[1-. -,-..:.....,-..:....,.-..:._..,.--.:.....,-..:.....,-..:.....,-..:..""7"..:...--,-..:..--,-..:......,-..:......,-..:....,.-..:......,-· --Il 

RD" HUUB[R Tin.£ 

DWG NO mlE REFtRENC£5 

(J-40J NO t -- • - -- • -· - • - • ~~~J6~-•~-~o•~oa~~>Ee 

OfF--GAS fRfATMOO 
r----------1"--·-·-·-·-·-·-· • J6-A-009!1 )oa 

fOR ARD. CROSS OVER & 
C0NTINlJAilON SEE P&fO 
'r-145579-.JS-A-0l00 

J..~ Ep 0GTS Bl'PASS 

. - • - • - • - • - • - • - • - • - ', • -1-l1- • T - • ~~-J,"'-c-'•-"'o"",oac=....~> os 

I( 
101 

l4-00I-Ol9 
WASTE FIEO UPPER 
C\Jlo£ CHllT( No.2 

l4-D01-04C 
TOP OFF SO!l. UPPER 
WCIEOi\JTENo. J 

JC-001-041 
WASTE f[(D lD'NER 
SUO!NG onnE No.2 

34-001-0-17 
mP arr SOit ~ 
SlJO!NC DIJlE' No. l 

JC-HZ2-0Zl 
AW!E HOOD 

. . 
I I 

IC R£'VS[D f'tR DM-DC\..OU MWRM PIN A. H/A H/A 

J 11:(VaD f'(R 09\IS-Da.-410 115 rm ca s,ai JI. "'" N/A 
215.J.I.H 0/5 SJN m., ti/A N/A 

:SMJCO$ 11'8 ~ H/A H/A 

2iWJ"05 M aw nrs rs 

-f:145579-34-A-0101 
--145579-FINAL OBVS DESIGN 

U.S. DEPARTMENT or ENERGY 

BULK VITRIFICATION 
AWTE HOOD & WASTE fEED 

P&ID 

ORAWlHG TRACDSIUTY UST NEXT US(O ON R£V1SIONS 

8 7 6 5 4 3 2 
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F 

E 

D 

C 

B 

.A 

8 

lS--052-005 
1cv oax 

7 

li-019-D?l Ji-052-012 
IOI DOX ICV DOX U0 

"550.IBLY CAA'i( 

~-----------------

~-----------------

6 

ICV TOP Off" 
) 34-A-0101 

D-E'NI SOI!. 

ICY TOP QJT 
) 34-,\-0101 

CLEAN SOIL 
lCV TOP OFF 

) J4-A-0101 
CtEAN SO!L 

~----------------------------

CORE Sl.\4Pl£ POINT. 
I..OCATEO ON toNC S!D£ 
OF Tl€~ BOX 

Q£CTRODE 

l5-052-012 

o..£cmooE 

i ,, .. ·,•·••· •.,•._· .. •· <V!OlSl.ffillTS ·._•.,·.•·_JI 
L ---- ---- -- IQ/ BOX' RECEIPT NiO PREPARATION - - -- - -

¢ UlW "Cr/ BOl' llilIT J.!R flOW 

- ISOlAl'ES OCTS Bl££D A!R 
SEE f"-145579-Jfi-A-0099. 
f"-14579-l&--0102 A'fll 
F"-14519-36-A-OIOJ 

~ LO'M' !CV BOX lNl.fT A!R M#' 

- ISOLATES DR'f'CR WC. PUUP 
S(I. f-l45571-.ll-,\-Ol01 

- SHUTs: DOWN a.n:mcoc 
POW(R .ic-110 »us SUEtf 

- ISC4.AlES A'#TC SEE 
f-145579-J4-A-OIOI 

tHffiLtOCOUF\£ ~ on tAQf QJIIJAllO I.WIWU.Y CONUECT£0 TO YCS AJ IJELT 
Sil\TION Sil: DRAWIHC F'-'4557!1-00-f-0014 f'OR LOCATION. 

FDR HUMBCR AAD PLACOIEJ-lf Of P£1ll.Wta« THERUOCOUPl.ES IK B\J!tDINC 
fl.OOR SEE DRA'l'IING f-145579-00-f-0014; 

NOT I/SID 

IJR PAU.EI' usm TO TRANSPOOT CV 801 BO\fEDI SfAl!OHS a: 5 RO«M:O 
OURlHG THt 11.l ~ MEl..T OPERlnOOS. 

SOISOft .l5-l£-106 6l?l.m'S A V[ROCM. AA.RAY or EIQif 
DOllOCOUPUS IIOH!TORID W mE LICS. ta tNOlCATE 5'a.f U:V0. 

srARruP ovauaoe: roR oc;rs ID'PAS.> S'l'SlBt. 

8 7 

¢ I..DW ICV SOX: ~LIT >JR fl.OW 

- STOPS ORICO WASTE »lO 
TOP OfF SOIL ffll.NSJIR St£. 
f-145579-JJ-A-o 100 I.ND 
f-145579-:3'4-A-OIOI 

- C.OSES w.t."5 tll-114 1,1,9 
IN-llS nDS ~ 

- OPOG HV-901 AUD HV-902 
Tl<S SH££T 

- ISOtAfED "'1il fWJ TO sot 
SEE F-14S579-J6-A-0101 

6 

s 

5 

DWG HO Tin£ 
DRAWING JRACO.arurr UST 

5 t 

Js-o,a-ool 
AIR P"1£J 

c/• JS-K:27-009 
AIR PI.U.O ORM: Ut:lf 

., 
I 

4 

FOR AREA OlOSS OVER &. 
COHTINU.-JION SEE P&IO 
F-145579-34-A-OI DI 

N 

3 
JS-J.02-0JO 

10/ BOX [Vrv,lli[R 
HEPA f'II..T(R 
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2 
q-... ~ ,,,. tn.~t•cl - ~ .... ~ ..... -~ ........... ..a-·rr--•C:·~ u.le4 
~&. M.1 ~bt-d- :w.~ ,..,....,. .. • i..,...-ao- -. .. ,.., ~ ~_,.;•"'-;."lloclnad,,li, ........ :,. 
tla:tr:nc-.d:a • .,.._""'., --~-- o,c.-i;,,,;,t,i .,,..,toctaawa. ~""""""a-- co,o..,,.,._..,. ~6fo.p,. 
~ ....... dDlll.._...nDclMIQ:-c,c,1t;,,.JN.:......t•r,J,d-'o;:,.fwt.'9~.--..1-.,.c.,..:rwncl.O.. 

A.1tD. J5 I ARCA J5 

I 
I 
I 
I 
I 
I 
I I 

: ' I 

I 

'-'!fA ,, I mfA ,. 

DCTS DTPA55 F 
lG-A-0108 · CS 

E 

D 

r--------------r~==~=~~=====;1 : 
II : I 

BREATliER FlLTER 
INSTAt.l.EO Ar7'ER 
MELT CYCLE 

IE 
r.;--___ .. , ~, ·-.,:-.,:-... ·· 

nPIOJ. F1lR 
0,5 nmu oso 
BW.C!NC A..ooR 
IOAPCRA11JR£ 

RO" NUMB(R nru: 
R0"£RENCts 

HEXT USED ON 

4 

___ J 

rn 

·-.-.:-... :-.•·· 

3. 

.35-NOZ-OJO 

· .... ::, ... :·.-·· 

k l'll'J!SE"PDfOOY.H)O,,-OtD,. -an »4' ~IZ I& rm Oi S)(U Jl N/A N/A 

:u: .1'14 OS ~ A tf/A tJ/A u ~•POI CIWS-oc:t...(106 
OJ .w1 06 QJ1' l(M ti/A N/4 

19 stP 0$ IIO C8f tt/A H/A 

l5"'VOS 

-ic='l 45579-35-A-0100 
amecfl --145579-FINAL DBVS DESIGN 

U.S. DEPARTMENT Of" ENERGY 

BULK VITRIFICATION 
ICV BOX 

P&ID 

C 

A 
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D 

C 

8 

A 

8 
J6-HZ6-12I 

OfF-taSIJl8'£Hf 
A!R. INT.U:!: Sf,1,(1( 

DRIEO WASTE RECfNERS 6-\00-ll-0201 
El ll-A-0106 

U.W SfACWC fA.'DCS 
£B l2-A-Ot0I 

F5 00-A.-OIOl 

IN5181NOO AlR 

ES) 00-A-OIOl 

f'l.Jrn!DWAJ£R 
Cl 00-A.-0101 

2-wr-00-oou 

1. HOT usm. 

l-\00-JZ-<JIIJ 

2-.te-00-0007 

8-M-36-O322 

0 

' > 

* 

7 

HO 
2-N:-JG-0JOJ 

J6-V-02l 

~ INSTRlnolfNTS KV-OHM TO Ni le 8' ro 8H AR£ snl.EHOO) VAl..'4:S 
lHAT AR£ tO BE JACC[D M. AB, M;. etc. 

8 7 

EJ-601 

010 010 010 

6 

~ 
~ 

J6-N02-0l9 
OfF'--G'S 5INJIRfD 
M[TM... F'UER No. I 

JS-O64-084 
SM,-"' 

RECEMR /1 

5 

SCTAI (P&\ 
85 PSIC~ 

211 1/Z 

N.Nr 6-VOG-36-0307 

1 I/Z-,-C-36-0JOI 

--. 
I 
I 
I 
I I 

L-V-150 ~ ~ ~c ~ 
j NC 00-609 

I 
I 
I 

: AAl-1 IO UA 
I 01~ Oli 01:>tl 
I 
I \,_ II ) r-8 
I ' , 
I ~ L..---~1-c(J 

~-~ 
J6-M.5-061 

/i'\.. c.os:E VALVES ON WN 'Cl BOX lffl.EI' ~R now su:: 
'-!/' f-145579-JS-A-0100. 

OWG NO TIil£ 
ORAW1NG TRACO.flWJY USl 

6 5 t 

lS-0S5-0B2 
SM nLl'£R ffa. 2 

~Rl.00< 

4 
J&-061-111 _ .. 
RC:CUJER IZ 

t l/2-U:-36-0JOS 

.l5'-H02-0Z0 
OIT-C\S 5a'REJk7J 
llO:.t. rurR No. Z 

3 2 

110 

a 
I 

I 
0 

' i 
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J.6-HOZ-IOI 
OFF-c>.Sw.<Dll' 

f.JR. ALTER #1 

J6-ND2-I02 
OFF-'-'S WrKWP 

A!Jl nt.TER #2 

F 

E 
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E.l-622 
1-1',-l....---1-.J.--"'--~01-1 _ _;•;..-voc-=...::,.c:.-...::o.:;;,o,;;.;..._--1 1-_;:s1........:::..:::===~ 

SCRUBBf.R 1 
.lS-A-0100 EB 

RO" NUM8£R mt£ 
R£r£R(HCES 

NOO USEO ON 

4 

., 
I 
I 
I 
I 

.. ! v,ksi 1· I ~ 005 
: 36-V-151 

/--H---IIIEIB--,C 005 
: HC 00-610 
I 
I 
I 

l t:.1~10:) 
I I I I 

I \. : ) rt\ 
I ' / 
I ~ L..---~1-c(J 

R£Vl'SIONS 

3 

U ~ PlR ~--014 

L Rt'wGl> POl:~-OIQ~D!NS-tn.-Olt 

> fB 

?&WROoS P1A1 4 N/A H/A 
10 mt 00 SHM ..l. Hf>. HfA. 

25.wfOO Sr-lM Jl N/A ti/A 
Cllis&OS W .L H/A H/A 

251LlTDS M £N AS rs 

D 

C 

22:APRQS A\ Bl AS nt 2: 

"r ~d-~~ 

-f'=145579-36-A-0099 

LK VITRIFICATION 
OFF -GAS DUST 
REMOVAL P&I0 

M 
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D 

C 
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&. 1--"-00-00.)S 

NSTRUMEHT AIR 
H 00-A-0I0J 

8 

PAL AH 
101 IOI 

7 

'CJ./ 

~ 
~ 

16-NBJ-03' 

""""""' 

I JS-w-11sc, 

tl~] 

6 

IR-002 

2-PSS-J6-0l11 

I-RM-1-J6-0ll7 

~ f ~ ~ 

5 
JS-D61-os, 

5CRUB&R IN:IC ..... 

HO 

JB-074-0SZ 

4 
lti-111l-OlS 

""''""' ~"RUBBER 

JS-W-1168 JS-\IB-116-. 

• 0 

I 
I n 

J6-W-ll&C1 8 

- * ~ ! 
<;> 

a 
1 
l 

3 
l6-H24-0J6 

UJST 
8.J~•HMQR lilo. I 

"" "' "'-, ... 
8 

® 
~($) 
~@ pll 

"' 

~ 

~~ 
L:.I ,---=!e....__'.'.=---------------------------

1 l6-061-051 ~, 
J6-l/-1Jt 

·:r: ~ ~~ 
DI Al~~-~~ . 16-VOG-JG--0007 

Cl'-1011 ! ~ 

2 

16-VOC-J6-0ll0 

E 

1-wc-16-0.no ctfllUD WATER. RfJURN 
J6-A-0102 E8 

D 

I 1/2-RNH-36-0261 CONOENSER/WJ,IJN.\TOR 
l6-A-010Z 08 

1-VOC-J6-02l5 SCRUBBER TAUK 
JS-A.-0102 ca 

"'"' 

C 
l 1/2-RNH-J6-0Z64 L!AKE-UP SOLUTION 

J.6-A-QIOZ CS 

I ~ 
Cl ~ J-WC-J6-0J09 n NHf J-WC-36-0109 SCRUB~~~~:OENSOR f'B e 

CP•I02 -- - - -- - ~!J.. CP-IOi J6-D58-00Z .L FO NO , SCRUBBER BL~ ~:o.1 

NOTES: 
1. nor usm. 
2. DErMS fDR ntE WO SCRIJBBm SXlD ASSDIBLY TO BE PRCMD[D 8'f 

VENDOR FOR SP(Clf'ICA.TIOH U5.57!J-D-SP---OJ7 • 
.l. llGJRUMOO AND EQU!PJJO(f lJ.80..S ro B( R£VIS(O AS PART Qf 

WIOOR OESGN PJ.CK&.GE RrntYI. 

8 7 6 

• '-----{::I------------.\ 2-PSS-JS-IJ.JJI JhA--0101 E8 I g ~ 

J5-D58-002 
WET SDUJOOER SKID 

ASSOlst.Y 

owe. NO tin.£ 
OAAWIHG TRAc&UIIUTY UST 

5 t 

RU NUMBER Till£ 
RUE~CES 

NEXT USED ON 

4 

-F-i45579-36-A-0 I 00 

REVISJOHS 

-3 

u ..... os 
UW.ROS M 

A. If/A. N/A 

.a. ff/A. H/4 
.II. JI/A N/,. 
....... I'S 

..... llf 

..... llf 

" 
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f 

E 

D 

C 

8 7 6 
J6-IQ.4-OU -El.LWW'ORNc,.'Z 

5 4 
l5-NBt--04l l6-E02-012C 
HU'A. fl.ltR: HEPA f1.J[R 

HW'ER HEAlIR CONlROl.llR 

'l, INSJRUU"u<J"' -------- -- ------------------------------- ----- ------ - -----------i 
) JS-A-100 ) @ · : 

ctUU.£D WAJUt. 
Bl) JS-A-0100 ) .J-wc:-J5-0J09 

oru.£0 WAtrR REIUltN 
El JG-A-0100 J-WC-Jli-0310 

$6-VOC-36-0llO 

SCRUBBER HD 

E1~_-._v-..J-o;-n-a---r<;'."'-----~°"" 

SOlllllllER 
DI JG-A--0100 

I 1 'Z-RNH-l6-0251 

JS-V-020 

scRUBeER soumoN 
Cl lfi-A.-0100 

IJ.1,!X VOii 

· SCRUB9£R TNIK I 1/'ha 
Cl JS-A.-0100 

ORTE.R CONOENW'E 1K. HO.l&I t/P:/fT J.llll 
El J7-A-010I .c::::::::::l 2-YOO-l7-0l70 

HQ 

lG-V--Otl 

€§ § 
.36-Nl1-JZ8 JS-Nll-126 

I 
I[ .,. 

J6-\'0G-J6-025J 

I 1/2-RNK-J6'-0Jt5 

2-RNH-36-0264-

J6-V--099 

CP-107 

I 

I BR[AlHER 

l~ 
I 

A FOR PORD.stE 
EXIWJSJER 

CP-11.J (I (.\S H£CCSS\R'f] I Js-N02-,21 
I 

1
CP-11la 

I 
. I 

8 ~UB~-=o:x- N0.2 1/ .. /fT ""' -,,::::] 2-VOG-J7-0J71 

A 

·SCRll8a£R mao nc. 00.1 
l7-A-010I 

1/a"/fT..,. 
~ 2-\00-l7-oJ6l 

ommofF~ 
01) .ll-A--0101 

LJ-6JJ EJ-SJO >- IOI 6·WG-"·DISS lfl1-------1 ,__ ______ __,.,. 

6-M-l6-02l7 

/i'\.. Ct.OSE' VALVES on IDW ICY eox RUT JJR FlC7N sa: 
"\!!/ F-145579-35-A-0100. 

8 7 

Jl!.-U02-a9J. 
IOAllEI 

lDIP'ERINt. >JI fl.mt 

6 

36-061-09• 
OfF-"'5 

CIIJSllC PUii? 

owe NO mu: 
DRA\lflNI. TRACO.BIUTY UST 

5 t 

RCF HUMat:R mu: 
RrrERO<CES 

HOO USED ON 

4 . 

J6-061-UJA 
ffaOH 1:5:C SOWRO!i 

TN« PUW, 

3 

3 

NoDJI 
15% 
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.. ~-,u~~~~lll1de-,o,y-.......c;...,,,r-..1M~-.......-d:Jla,qw-.OC&IC~~ 
~" ....... ~,•~du.. .s.......a._, wr.,-,,4 .. ,,ap. ct-~~~-•-_ .. 
~ -so al~ ..... ~ - ............ ....,<'lad,111 r, .. ....sr .... ~ a..-~·. ~a. ~~~~..,...,!J,CC-..... r..-,bd-"tlll-C.C...lwa,.,-~~al~<ilV. 

l-¥tC-J6-0llf OlJt1£D WAJ[R REfUR~ 
l5-A.-D106 . CB 

l&-VOC-J6-Q25J 
HfPA Al.HR SXlO 

36-A-0107 DB 

2-WF-00-00Zl 
00-V-OlJ FU.TE.Rm m.rIR 

00-A-O101 Cl 

FP 110 

t 2-.M:-JG-0350 
COI.IPRESSEO AIR 

00-A-Dl0l c, 

2•1/2 2-Wf-00-0016 
nuERm WAn:R 

00-A-01O1 Cl 

F 

E 

D 

C 

36-0S7-117 I 

l6~7'-IIJ 
NaOK 15% 

SOI.U110H TANK 

REVISIONS 

! J5-074-IIJ •· 

UK!JtD6 ..... .. . ,. 
16 rm D6 ... .. .,. ....... "" .,,_ . , . 
IG-24-C:S "" .. "'' ll31&ll'OS ... ,., 
zi=os "' "" 
II W.1105 .. "' ... ., oJ{• 

BULK VITRIFICATION 
OFF -GAS TRAILER 

SCRUBBER FILTER P&ID 

., . 
!VA ., . .,. .. 
"' 
"' _,. 

:;.-l!l 
p 
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r 

E 

D 

C 

B 

8 

I 

l6-Nl2-021 -VAPORIZ£R No. 1 

~T 
265PSI 

7 

SET Al 
175 PSI --·~ ·~ 

El) 00-A--OIOJ )I-Al-00-0lll&lt@ I 

I----_,__ __ .__., ~ 

I 

CP-01 I 

14-M-JS-0275 I 

35-W-SOZA 

0CJS RAD RECORD 

"' J6-A-0109 
SAMPU: 

l6-VOG-J5-0Z66 

POUSH!l~ flLT[R 

01 J6-A.-Of07 

OCTS RAD SAM.Pl.£ 

crf:],~•-~•-~•~•09~::>----1 
RETURN 

A a.os:£ AWION~ VJ.I.',( S\IPft.Y ON Hl-Hr HHJ M£A 
'-(9/' NID HI NHJ F'ROCfSS COOcelTRAT\ON. 

A a.oSE v.-iVES OH lD'N' rev sox lh'l.Ef A:R now SEE 
'\§/ r-145S79-.lS-A-0IOO. 

i 

l6-0l8-oo6 
>-M\IOUIA 1'.ANX 

J&-DJS-008 

6 5 4 

I 
I 

l5-os1J-1sa 
A.IA AMltt»M 
IIXltF;Uliff' 

J6-NJ1-025 
Qff' --GI.S OK,lUSf r-,, ,1ci. 1 

~ ~ ~ r=~~V/~- l 
~ a.os:E5 VALVE OH LO'fl ltv BOX UW .IJR FlOW. 5[[ '\Y' F-145579-35-A-OIOO 

L_~-~ : L ____________________________________ J6-058-,os ______________ _J 

<f;> SHUTS OOWN R£5P£CIJVE.f'AH ON H!Qi \1'18AATION. 

I. flOT USED. 

[:::::> OETAtS IHSIDE SCR SK10 BOUlltwtf TO 8£ COHflRS.IED 
~~~ CF IDIDC!ii Hf'ORMAmtl. llllS MlL ~ AfFEtf 

8 

JG-0~1 
SQ£crr.-£. rATn . .'l'TIC REDUCT10N 

t&T £XOW{t(R 

7 6 

J6-059-l64 J6-0S9-l6J l6-059-t6? 
NH3 cu1.1,;mc B(D '2ND NO. CATAL'11lC 8ED Oh CAJN..YTK: B£D 

RCF HUW8ER TIil.£ 
DWG NO TITLE RtrfREHC5 

DRAWING IRAC£AmlJJY USf HOO USED ON 

5 t 4 

3 2 
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F 

36-V-222 

E 

D 

~ HO I 

! ~ JJR J6-V-2~ J6-V-?J1 I 

SET O IJO IH H20 
VACU;A,1 0 27S" f 

L_ ____ JG-tul-OJI __________ _J 

m 1~ 

l6-tUI-OZ6 

C 

L _______________ _l.:1-;'!WG~-~JG!:---0<0:!!!:Q!._1 ______ -f:=]JGt-~.~~rr,':"~•C:> ra 

J6-D57-163 36-NZS-155 
nu.tOtaA AJOU:ZER 8,rQl)1WT CWd"ER 

FNI NO. 1 

ROOSIONS 

3 

W ~KHce.-s-«l,-014 

L RfI:llWi'1 POI D!M-OQ.-011,. -011 NfQ -OIZ 

-f-:145579-36-A-0103 

2& Ja,H Oi S6I JI. H/A ff/A 

O.J .w. oa arr ,ca, N/4 N/1.. 

MENFWS'Df 

AA a.a A'S lH 

o, cw,-~; 
M 

BULK VITRIFICATION 
SELECTIVE CATALYTIC 

REDUCTION P&ID 

1 
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f 

E 

D 

C 

8 7 6 5 4 

SJACK EJJWOO STMX Ef'flU£Hf ~ RECORD HVAC INAC 

3 2 
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PARl'OM,1£ IWNlTOR MONITOR SAMPllR 5AMPtER STACK 5T.t.CK 
AUAII f"AULT AlARU n.mr R.OW 112D run, .uR IIlli' CO2 DiC 

~ ~ $1 ~ $l ~ ~~~. @MCSlmoooo;~ ~ ~ 
I I l I I I ~ 1 I ~ ·~ ~ Jlilll ~ 717CO ~ 

--:----- : -----1-----:-----l ---- :- ---------:----i --T-----:----,-:---:---- :-------:----- ·--:-----: · 
1 , 1 1 r 1 . 1 1 1 a I , t , 1 1 1 

INSJRUUENT AIR' 
Cl) DD-A-OIDJ ) t-Al-00-00l& J f-@ 

CP-01 

I/Z-'YOG-J6-0B0Z 

f,sr""""" 
eru. 

i ~ 
I I 

OGTS Eh'PASS 
01) Jfi-A-0106 

8-WC-~19 .. 

OFF--GIIS fJOWJST 

L---------J----------L---------J ________ i ________ J ________ T ________ J ______ -~-------J----------L------------L---~- L _______ i ___________ i _________________ L ________ J 

rf" ~'=•IER L _________ I . -arsr~L.c£ . -· 1 - - --.fil!.=21 - -7 AELD l6-N25-ou 

I ~-_______ Jr _ PNlEL _ Ufi£CIW'ED CONIRCI. CONSOLE I OfF-c:~WJsr 
CEMS-100(\JJ) RECIRDNIC CONSolE I 

r----------------!i OO~oout( ! 
L __________________________ ~ _ _J 

I 2-VOC-l6-08Dl 

I 
I 

L--- ·--------- -------------------, 
' I 
I 

' I 
I 
I 
I 
I 
I 
I 

' ' I 
I 
I 

JO A1MOSPH(R£ 

J5-N25-024 

PRS-01 PRB-02 

36-A-0108 

-- ST,1£K JOIP El.£1100 

~

s,wf'l( PROO( IHSPECTION 
• PORIS (ra'O .C"' PO."ITS LDCAT(O 

90" CRaJLtffRENTW.LY 1.PAAT) 

~
PROBE LOCATION OlW.IFICATii:Uf 
PCRIS (lVll> 4• PORTS LOCAffiJ 
90" CRCUllfIREHIWJ.Y APART 
t.OCATED BEi.OW PI.AITTIRY) 

coom UHE er sr-.oc BRE,\Ol 

f 

E 

D 

C 

8 01 36-A-Ollll 
2O-VOG-Jli-O317 EXHAUST-. 

>JR EN1[RS AJ (2) 20•15 QPefflCS. 
90' ,S,Mlf 

) 36-A-0109 

NOTE: 
I. DfflRU>CK mJ'CIRl,Ul'IOt TO B( UPD.UID 

8 

J&-061-oJlA 
orr-os SWPU-G 

f'RIILI.RI' v.\CUJM f'IJl,!P HO. I 

36-061-0J.3\ 
0fF-""'5'l.l!'IDIG 

PRIWR1 wall.Al PUMP NO. 1 

7 

l6-061-oJ28 
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=••lf.5 -e OR e e e 0 e e 
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NOZZLE No • SE/MC£ SIZE PROJ£CTION 

NI sm:KORAlM 1" SCHEO 10 

NZ VISIIAL IHSPEGllOH 4" SCH£O 10 

NJ SAMi'l.EU!IE 4- SCH£0 10 
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(FUT SLADE 1'1'PE). R.IJiGEs m UAJQI 150f ORll.JJNG. 

7. vo-atATit>M DO:NOir.c SUPPORTS ARE REPR£SENTm f1f A HOO,COH. 

EnMPl!S -e OR e e e 0 0 e 
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I F-HS519-oG--D-OOU URT AREA GA Ell.VlllONS NQRTH ·AHO WEST 

l-2:+.:'_-•:.:•=SS:::70:.-.=00:.-<H>OS::....:=•-~~U((=T.:AAfA::::..:G.A.::::..:.;PlNl:::.-=---------1 F 
J f'-14"79-J.S-V-OOOJ OfF-C,.S TREAJVENT IIR.T & DRYER l.OWul PlNI: 

4 F-145579-36-Y-0004 DfF-CAS 1R£AlilENT Ua.T &: DRYER ltlDD1.£ PLJ.N 

5 f-14SS79-l6-V-OOOS o;r-c,.s lREATMEHT U:El.J &: DRYER UPP£fl PtNlS 

6 f-145579-36-V--0027 orr-CAS TR&\nmlI Ua.I' & ORYER SEtltONS A. & B 

7 f-14SSl9-l6-V-C02!> OFT-GAS TR£AJUBff WELJ & OR'l'(R SECTION 0 

8 f-145579-lS-V-ooJO orr-CAS TR(A.11100 uaf &: DRY£R SECTION E 

I, OM.Y ~ DUCTWORK Pl?JNC mo SUPPORTlNC CA8l£ TRAYS SHOWN. AU. OJliER 
PIPING AND CABt[ mA'IS OIHTJ[D FOR a.ARtn'. 

2. DIIIDISIDNS mo l.OCAl10tlS or JOIUTS TO BE CO>ti'!RllEO Br srucro, '@il)QR. 
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t--'t-'---"_,._, ... _oo_-_o-oo....c_••--+u--'El-'-J-""" __ c_..__PINl __ .....,. _________ -f F 
l F-l<IS519-l6-V-000l OFF-GAS mCATVOlf' uaT & DRYER I.OW8t PLAN 

' F-1'5579-Jfi-V-0004 OFT-tAS TREAn&Effi' UELT & DRYER I.UODl.£ PLAN 

5 f'-145579-36-V-0005 arr-GAS JREAl\lDlT uar & DRYER UPPER PLAHS 

6 r-t45579-l5-Y-QD27 Cr.""f-CAS TRfATVOO ua1 6:: DRYER sccmms A.& 8 

7 F-145579-J&-V-0028 OFF-c.\S TR£JJME.'IJ uo.r & OR'tER S[CTIOM C 

8 f-145579-J6-Y-OD30 OIT-CAS TRfATMDlT Mfl.l & D1ntR SECTION E 

,. ONLY V0.1it.AnDN CUCIWORIC PIPING AHO SUPPmnNG u'Jll.£ TR.\'tS SHO'NN. All. arum 
PIPING ANO CABlE lRA'l'S OMITTED FOR ct.ARITY. 

2- Qll,IEHS20N$ AHO LOCATIONS Of JOtHlS TO DE CONflRIIED B'r SB..EClED VENDOR. 

J. VENIU.ATION DUCTWORK PIPING TO BE MINIMUU nDO<NESS SCH£DUL£ 40 C0~..£JE WOl1 
lOHC JU.0ruS El.BOWS FDR 6"' AHO SWUER ANO S0i£DU\L 10 PIPE AHO PIPE mnHCS 
FD.'I Pl.PE e- mo U,RC[R EXCEPl AS NOTED. 

4. OUCTYiORI(' WI(RfAI. ANO fAMl'CAftON Sl-l,q_t. CONF'ORU TO .ASU[ 831.1 POWER PtANC. 

5. OlJCTWDRK RTTlNCS AS PER AJ.l[C DWC. ND. F-US579-J6-V-002l STANDARD 
OEfM.S - SHT. 1. 

&. t.D. D(S(GN.\TES ISOlATlOH Dl&LPERS IO BE f1.MDERS ROUND etJBa:t.£-TIGKT 
(flAT Et.ADE TYPE). f'U.NGES 10 WTCH 150I D.i:tlU.IHC. 

7. VENlU.ATlON DUCTWORK SUPPORTS >RE R£PRBOll£D et A H£XAG<lN.. OOl<P!£S-e 0
• e e e 0 e e 

FOR ¥; lYPE SUPPOJ{[S' SEE DY«:. f-14S579-J6-002C. 
FDR All Dllei SUPPORTS SEE ORA.MHGS r-ussn-oo-P-0001 TO -oooc. 

B. SE£ 8RAHOf R(lfffORCOIENT 0OAA.. ON OWC. F-145S79-J6-V-002J roa· 
FITTINCS SHDW'n SHADED. 

I NOT APPROVED FOR CONSTRUCTION I 
J l$SlfI) fD'l ow ~fi0'0:11 (.II£\~ OoU') '""'"' TH8 ... 
H tSSAD nR oc;rs tc:cl llG'Off .nfillo& ... ,. 
C """'""'"""' 15/l2/tt) RR9 

Rm51mfllA:omlHU.~/5alR!J>il!f(.1,19,J5tN,'I) 'll/04/TJ$ JCH "' ~l'Ul:DfZUM..L'tlSYa/m.RO'l'.lll'(.lo'lrAJ5Ct«.r] IS/OJ/00 JQI "' • ~ nR CJGI teJ. f:MY/'RT. ru'lm - (-=»' srstnl) m/o:J/tll ..,. 
"' 1531Dfflt001tel.PfYOl/t;lf;4~-(.«AllCW, ~l/01/tO JOI P<T 
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2 

~·r•_-,_•-"~n_-oo-o-oos_~~'--~•~a~r_ARfA~-~~~·~~~-M~~~------~F 
l f-14SS7t-l5-Y-000l Off-ct.S TR£ATI.IOIT Ua..T It OIMR lD'1!rtR PWI 

5 F-ICS.579-36-V-OOOS OfT-QS 1RfAJMO{f Uil.T & ORT[R UPPER PtJ.HS 

5 r-1-css1g.-J5-v-0021 orr--o.s 'JRtATl,[9-lT ua.r &: omm SEC'TlDNS A & e 
F-145579-J5-V-D028 OFF-GAS 1R£JJllENT UaJ &. DIMR 5£CTIO.'f C 

1. Ol4.Y vantl.AnoH OUC1WOR1C PIPING ANO SUPPORTWG CABll TRAYS SliOWN. ALL OTHER 
PIPING ANO CA8l£ OOYS ournro fOR QJJUIY. 

2. OlU06lat6 AND LOCAlliJN'S CF JODITS TO 8E comw,oo B't' so..ccnn vtNDOR. 

l. vEN11I.AnOH Otlt:JW[!R)( PJllme 10 8! t.0.lNUl,I lHlOcNESS SQ®Ul£ 40 COLIPt(TE 'MlH 
LONG RAaUS El.BC7NS roR s- AND SWU£R M'O SCH£DUlE ID PIP£ NlO PJPE FlmNCS 
FOR PIPE a• JJ..'D lJ,RC(R EXC£PJ' AS NOTUl. 

f., DUCfWOR!C IOO'ERW.. ANO FABRiCAJ'lCll SHIU CONFDRU TO .ISM! B.ll.t P0W£R PJl'jNC,. 

5. DUCIWORK FTT1lNGS AS P£R AMEC OWG. NO. f-145579-J6-V-002J SfNIDJJID 
OET.lltS - SHI. 1. 

6. to. ~ lSCll.A110N DAUPERS TO a.e: fl..AND£Rs ROUND BUBBlt-TlGKT 
(flJ.T BVDE TrPQ. runc<s m ""°' 15lll ORW><C. 

7. \IDlfa.AnON DUCJW0AX SUPPORJS ».( R!PRE50lJEO Bl' A H£X.t.CON. OOUPLES-eOR eeeeee 
FOR '\'S' TYP£ SUPPORTS SE£ DWC. F-145,579-3-S-oo:24. 
FOR >U OJHER SUPPORTS SEC DAAW!NCS F-1'5579--00-P-0001 TO_-OOOi. 

8. S(£ 8RANOf ROHFORCEUEHT OETAA. ON OWC. f'-t4.SS79-36-V-002] FOR 
flJJlNGS SHOWtl SWDr0. 

I NOT APPROVED FOR CONSTRUCTION I 
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J6-N02-l01A 

6lJ.(Dl'tRomttnR!Jlf:Y/'AXRIJ'b!f"•CJltAJ1CIQ.l1 lSWA05 ROe 
ISSlOP.lli~lff'iQiJL. JIQ(C04 .Qt 

ltt\COftaC!ll'!'l:.t c.,i. "" 

-r=i 45579-36-V-0031 

.. ... ... ""' ... ... 
,a ... ,. fWS ,. ..... 

atnf!& 145579-FINAL DBVS DESIGN 

D 

C 

I, 

" 

,. .. .... 
.ros 
.us 
n, 
n, 

~2 
:;.- !! 
G 

U.S. DE~!;l~t.4!~..!L, ENERGY A 

BULK VITRIFICATION 
r,-,------,-----,-----,--,--::;,J..

1 
--~--:---.t~~_,.i OFF-GAS TREATMENT 

,----.-------1 '"" WET SCRUBBER SKID SECTIONS 
REf NUMBER TITLE 

RUOl:ENCES 
NEXT usro OH REVISIONS 

4 3 

AS-1331 



E 

D 

C 

A 

8 7 6 

I 
ar.o.ST~f 

s1s·-2· m 

8 

I 

Di'7 m 
I I I 
I I 

I I 

( ! / OrF-CAS OJW.ISr SJACK 
f ~ J5-H2~24 

! I I 
i" I I 

~ & 

i: ·1 I 
I I 

- t~f-J6-0ll7 ----- ----7 
JS-'i'-080 

7 

£XP>,Hg0f,1 JOIHT I 
E'J-605-11• LD~IC 
24-\'0G-J0-0270 
(U.S.) 
-V-014 

6 

5 

DWG HO TIil.[ 
DRAW!NC TRACtABllJTY UST 

5 

4 3 

R[f NUUB(R TITlE 
Rut.RENCES 

HOO USED OH 

4 3 

RPP-24544 REV ld 

Calculation No. 145579-0-CA-061, Rev. 0 
Attachment l 
Page 29 of30 

2 

1 F-145575-Dtl-D-0008 Of'F-cAS &: El£CT. 1JUJI.LRS CA - Pl.NI 

'-"'+-''--.:.."=''":.·..cDO-P::....:.__--ooo,='---\-o::.:"'.:....c,s...::.::....::.'"cc".:..=...:..cc.-_=.,...._lA;;._"""='-------1 F 
3 F-14:1579-00-P-0012 OFT~ TRf.AJl,100 - Pl?JNc SCCTIOHS 

I. ONLY vomtAnON ouc?Wom: PIPlHC NiO SUPPOATlNC CASl.£ I'RAYS SHOYr.11. Ml. OJHER 
PiPINC AND CA8L( TRA'l'S ruuTTED FOR CI.ARfJY, 

2. OlllOISIOHS AND LOCAno."G OF J0MS ro 8[ CONARl.i(D BY SEl.£C1tD VfNDOil 

.1. \'Offit..ATION OUCIWORK PIPJNC: TO BC UIJ.lil.lUU lHICOIESS 5CHEDUt£ 40 C01lPt£lE. wmt 
LMG R>DIUS ~ FOR 5• ANO $WU.ER mD SCHEDUl.E 10 PIPE AND PIPE mnr,zcs 
fOR PIPE 8' ,',Hf> URGER EXCEPT AS KOJED. 

~- DUCTWORK WKRW. ANO rAE:RtCATIOff SIW.L COHfU!W TO ASU£ 831.1 POWER PIPING. 

5. OUCIWORk mTIHGS IS PER 1J1GC owe. ND. f-14S579-J6-V-00Zl STAfiCWID 
DCTAll.S - SHT. I. 

6. 1.0. DfSK:W.15 ISCU.TlON 0>.UPERS ·,o BE Fl..NIOERS ROUND &rBat.£-TICHJ 
(FlAJ 81.J.O[ ?WE). fl>JiC£S TO UATCH tSDf OIUWNG, 

7, V'"dlTn.AJJON: OUCJWORK SUPPORTS AR£ REPRESENltD BY A HEVmN. 

EXAMPLES -e OR e e e 0 e e 
fOR v,; TYP£ SUPP0RfS S(E 0WC. J-"-145579-35-00U. 
rDR ALL ornm SUPPORTS SEE OR4.WINCS F-1455.19-00-P-0001 JO -0004. 

8. SEE 8RAN01 RONF'ORCOIDIT O[JA1l 00 DWC. r-u~79-J&-V-002J FOR 
flJTIHCS SHOWN SWD£0. 

lllllllS: & 
I. P[NOIHC VENOOR INfORllA.TlDN. 

H ~-IS:SI.EDAA0ma'ii!O'tY/RERRf(ll£\l5Cll.l) ~IWI°' l\18 Jl .l5G 
C GSICl'?AoctSDCSOtm'OAT 21ftll06 RRB N S1l8 s; 
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I F-145579-00-0--0008 011"-ct.S &. EL£Cr. TR.IJ1£RS C.A. - PV,>I 

i-:-'+-''--.;."-":.".;.-..:"°.::.·..:•_-.::.000=':...._+o;::".:.-QS.::.:::.TRWl<==EHT:::..-:....1'1:.=.::.."'::::;YOUl=-------I F 
J F-HS579-00-P-0012 orr-CAS 1R£AlUO,IT - PrPD-iC srcnoHS 

4 r-145579-36-V-0007 orr-c.a.s TREAJ1JOO - sctruB & Sfl.CK Pl».! 

5 F-145579-JS-V-oaJJ Qff-CAS fREAJl,IENT - SCRUB &. STACK SfCTIOH 

6 F-14S5'J9-J6-V-Do2l O.t'f-cAS OKWSf STACI( OElA!ts 

H!llIS: 

1. Otl.'I" V£NllLATIOH DUCIWORK P!Plh'G ANO SUPPORJlHG CABl£ TRA'YS SHO\IJN. AU. OTHER 
Plf'lHG AHO CA.Bl£ TRA'l'S OWTi[,l FOR Cl.Al'UJY. 

2. OIMO&ONS M.'O l!O.l'IONS OF Xl!UTS TO BE COHARJ.IED Dl' SB.ECTED VENDOR. 

J. VENlll.AllON OUCl'WORK PIFlNG 10 BS: MJMMUlr,I 11-0CKNfSS SOl.EOULE 40 COl.lPLETE wmt 
LONG Rf..DruS FDR' PlPE s· ANtt SUAU.ER ANO SOiEOOU 10 FOR PIPE a· AHO tA,QG{R 
EXC£PT AS NOTED. 

4. DUCIWORiC I.IATDWl. AHO FM!!UCAT>ON SHAU. CONFDRJ.I TO AS.IJE BJt.l POWE.R PIPING. 

S. OUCIWCRIC F1TTINGS J,S PER IJ.l£C owe. NO. F-14SS79-l6-V-OOZJ STANDARD 
OEYAILS - SHT. 1. 

6. LO. OESICHAJIS ISOI.ATlON [W,[pERS TD BE FU.Horns ROUND eueal(-llCl-fT 
(rt.AT BLADE l'l"f'[). fUHC£S TO UA.Ttlt t5DI ORIUJNC. 

7. VDmt.AJlD.'I DUCJWORIC SUPPCRIS AAE REPR£SDmD B'f A HEXAGON. 

WUPLES -e OR e e e e 0 e 
FOO. '\IS" nP£ SUPPOlffS SEE O\ltG. f-145579-36-0024. 
FoR AU OlliER Sll'PORIS SE£. ORAMNGS F-145579-0D-P-0001 TO -0004. 

a stt BRANOt REJNA)RCELl£NT DETAR. ON owe. F-I45519-JS-V-0023 fOR 
AmNC:S SHD'Wtl SliAD£0. 
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a. T.O. Sl.A8 n. ll oucr 
663" - o'" 68:z'-6 1/ts"l 

l4-M-Jli-0275 .sz_ 
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AFT Arrow 3.0 Input 
DMJMH+N 

(1 of 12) 

AFT Arrow Model Main OGTS Case ·1 (70 °F, Adiabatc, Robinson Fan Curve @ 3550 RPM) 

Title: AFT Arrow Model Main OGTS Case 1 (70 °F, Adiabatc, Robinson Fan Curve @ 3550 RPM) 
Input File: C:\AFT Products\AFT Arrow\DBVS-OGTS-R2.aro 

Number Of Pipes= 83 
Number Of Junctions= 84 

Length March Solution Method with Mach Number Limits 
Segments Per Pipe= 2 
Mach Number Increment= 0.01 
Pressure Tolerance= 0. 0001 relative change 
Mass Flow Rate Tolerance= 0.0001 relative change 
Enthalpy Tolerance= 0.0001 relative change 
Flow Refaxation= (Automatic) 
Pressure Relaxation= (Automatic) 
Resistance Relaxation= (Automatic) 

Fluid Database: AFT Standard 
Fluid: Air 
Max Fluid Temperature Data= 1000 deg. K 
Min Fluid Temperature Data= 200 deg. K 
Molecular Weight =28.97 amu 
Gas Constant =0.06855 Btunbm-R 
Critical Pressure =37.25 aim 
Critical Temperature =132.41 deg. K 
Acenlric Factor =0.021 
Equation of Stale= Redlich-Kwong 
Enthalpy Model= Generalized 
Specific Heat Ratio Accuracy= High 
Atmospheric Pressure= 14.3 psia 
Gravitational Acceleration= 1 g 
Standard Pressure= 14.696 psia 
Standard Temperature= 60 deg. F 
Turbulent Flow Above Reynolds Number= 4000 
Laminar Flow Below Reynolds Number= 2300 

Pioe lnoutTable 

Pipe I Name Pipe Length Length Hydraulic Hydraulic Friction Roughness 

Defined Units Diameter Diam. Units Data Set 
1 Pioel Yes 64 I inches 6.065 inches Unsoecified I 0.00015 

2 Pioel Yes 104 Inches 6.065 inches Unsoecified I 0.00015 

3 Pioe! Yes I 177.167 inches 4.026 inches Unsoecified 0.00015 

4 Pioe! Yes 62 inches I 6.065 inches Unsoecified 0.00015 

5 Pioei Yesl 22 inches 4.026 inches Unsoecified 0.00015 
6 Pioei Yes 72 inches 6.065 inches Unsoecified 0.00015 

7 Pioei Yes 141.5 inches 5.047 inches I Unsoecified 0.00015 

8 Pioe Yes! 6 inches 6.065 inches I Unspecified 0.00015 

9 Pioei Yes! 38.5 inches 6.065 inches! Unspecified 0.00015 

16 Pioe! Yes' 181 inches 15.624 inches I Unsoecified 0.00015 

17 Pioe Yes 28 inches 15.624 inches Unspecified 0.00015 

18 Pioe Yes 25 inches 15.624 inches Unsoecified 0.00015 

19 Pioe Yes 25 inches 15.624 inches Unspecified 0.00015 

20 Pioe Yes 32 inches 15.624 inches Unspecified 0.00015 
21 Pioe Yes 20 inches 15.624 inches Unspecified 0.00015 

22 Pioel Yes 22 inches 15.624 t inches Unspecified 0.00015 

23 Pioe Yesl 33 inches 15.624 inches Unspecified 0.00015 

24 Pioe Yes 5 inches 15.624 inches Unspecified 0.00015 

25 Pioel Yes 19.25 inches 15.624 I inches Unspecified 0.00015 

26 Pioel Yes 30.25 inches 15.624 i inches Unspecified 0.00015 

~?L_ Pioe Yes 45 inches 15.624 i inches Unsnecified 0.00015 

28 Pioel Yes 6 inches, 15.6241 inches Unspecified 0.00015 

29 Pioe Yes 6 inches 15.624 I inches Unsoecified 0.00015 

30 Pioel Yes 24 inches 15.624 inches Unspecified 0.00015 

A5-1336 

Roughness 

Units 

feet 
feet 

feet 
feet 

feet I 
feet I 
feet 

feet I 
feet I 
feet 

feet 
feet 

feet 
feet 

feet 
feet 

feet 

feet 

feet 

feet 
feet 
feet 

feet 

feet 

2/21/2006 04: 13 PM 

Losses (K) 

2.931 

0.71 
1.855 

0.24 
0 

0.08 

0 

0.07 
0.24 

0.36 

0 

0.11 

0.21 
0.11 

0.11 

0.11 

0.58 

0 

0.15 

0.11 
0.11 

0 

0 

0 
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Pipe Name 

31 Pioe 

32 Pioe 

33 Pioe 

35 Pioe 

36 Pioe 

37 Pioe 

38 24" Sch 10 · 

39 EJ-604 

40 EJ-605 

41 EJ-605 

42 EJ-605 
43 Stack 

50 ! Pioe 

51 I Pioe 

52 Pioe 

53 Pioe 

54 Pine 

55 Pine 

60 Pioe 

61 Pioe 

62 Pioe 

63 Pioe 

64 Pioe 

65 Pioe 

66 Pioe 

67 Pioe 

68 Pioe 

69 I Pine 

70 l 8" Sch 10 
80 I Pine 

81 Pine 

82 ! Pine I 
83 Pine I 
84 i 3" Sch 40i I 

90 l Pioe 

91 Pioe 

92 12" Sch 10 

93 I Pine 

94 Pine 

100 Pioe 

101 Pine 

102 Pioe 

103 14" Sch 10 

200 Pioe 

201 Pioe 

202 Pioe 

203 Pioe 

204 Pioe 

210 Pine 

211 Pioe 

212 Pine 

213 Pine 

214 Pine 

215 Pioe 

625 Pine 
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AFT Arrow Model Main OGTS Case 1 (70 °F, Adiabatc, Robinson Fan Curve@ 3550 RPM) 

Pipe Length Length Hydraulic I Hydraulic Friction Roughness Roughness Losses (K) 

Defined Units Diameter Diam.Units Data Set Units 

Yes 173.5 inches 15.624 inches Unsoecified! 0.00015 feet 0 

Yes 6 inches 15.624 inches Unsnecifled 0.00015 feet 0.18 

Yes 106.25 inches! 19.564 inches Unsoecified 0.00015 feet 0.42 

Yes 660 inches 23.5 inches Unsoecified 0.000151 feet 0.57 

Yes 201 inches 23.5 inches Unsoecified 0.00015 feet I- 0 

Yes 16.5 inches 23.5 inches Unsoecified 0.00015 feet 0 

Yes 34_51 inches 23.5 inches Unsoecified 0.00015 feet 0 

Yes 18.751 inches 17.624 inches Unsoecified 0.00015 feel 0.1 

Yes 38.8 inches 19.564 inches I Unsoecified 0.00015 feel 0.61 

Yes 9.5 inches 19.564 inches Unsoecified 0.00015 feet 0 

Yes 9.5 inches 19.564 inches Unsnecified 0.00015 feet 0 

Yes 149 feet 48 inches Unsnecified 0.00015 feet 0.88 

Yes 131 inches 4.026 inches Unsnecified 0.00015 feet 3.16 

Yes 33.875 inches 4.026 inches Unsnecified 0.00015 feet 0.7 

Yes 47.125 inches 4.026 inches Unsnecified 0.00015 feet 0.32 

Yes! 83.625 inches 4.026 inches Unsoecified 0.00015 feet 0.32 

Yes 283.25 inches 4.026 inches Unsnecified 0.00015 feet 0.4 

Yes 9.5 inches 5.047 I inches Unsoecified 0.00015 feet 0.1 

Yes 120 inches 8.329 inches Unsoecified 0.00015 feet 3.17 

Yes 91 inches ·6.065i inches Unsoecified 0.00015 feet 1.35 

Yes 191.5 · inches 6.0651 inches Unsoeciffed 0.00015 I feet 0.2 

Yes 46.75 inches 5.047 inches Unsoecified 0.00015 I feet 0.74 

Yes 24 inches 5.047 inches Unsoecified I 0.00015 I feet 4.031416E-02 

Yes 18 inches 10.42 inches Unsoecified ! 0.00015 feet 1.514091 

Yes 152 inches 6.065 inches Unsnecified 0.00015
1 

feet 0.3703681 

Yes 24 inches 6.065 inches. Unsnecified 0.00015 feet 0.45909 

Yes 41 inches 6.065 inches I Unsnecified 0.00015 feet! 0.64 

Yes 15 inches! 8.329 inches I Unsnecified 0.00015 feet! 0.22. 

Yes 5271 inches 8.329 inches Unsnecified 0.00015 feet 1 2.3 

Yes 61 inches 1.61 inches Unsnecified 0.00015 feet 0 

Yes 24 · inches 1.61 . inches Unsnecified I 0.00015 feet 1 

Yes 1B inches 2.067 inches Unsoecified 0.00015 I feet 0.47 

Yes 149 inches 2.067 inches Unsoecified 0.00015 feet 2.52 

Yes 804 inches 3.068 inches Unsoecified 0.00015 feet 1.28 

Yes 78 inches 12.39 inches Unsoecified 0.00015 feet 2.81 

Yes 80 inches 12.39 inches Unsoecified 0.00015 feet 1.38 

Yes! 84 inches 12.39 · inches Unsnecified 0.00015 feet 1.02 

Yes! 6 inches 12.39 inches Unsnecified 0.00015 1 feet 0 

Yes 23 inches 12.39 inches Unsnecified 0.00015 feet 0 

Yes 50.5 inches 13.624 inches Unsnecifred I 0.00015 feet 1.97 

Yes 18.5 inches 13.624 inches Unsoecified 0.00015 feet 0.5 

Yes 8 inches 13.624 inches Unsoecified 0.00015 feet 0 

Yes 59.5 inches 13.624 inches Unsoecified 0.00015 feet I 0.29 

Yes 20 inches 12.39 inches Unsoecified 0.00015 feet 0.79 

Yes 10.5 inches 6.065 inches Unsoecified 0.00015 feet 1.26 

Yes 6 inches I 6.065 inches Unsnecified 0.00015 feet 0 

Yes 17 inches 6.065 inches Unsoecified 0.00015 feet 0.33 

Yes 62 inches 8.329 inches, Unsoecified 0.00015 feet 0.81 

Yes 6i inches 1.61 inches I Unsoecified 0.00015 feet 0 

Yes 20! inches 1.61 inches Unsoecified 0.00015 feet 1 

Yes 18 inches 2.067 inches Unsnecified 0.00015 feet 0.47 

Yes 181 I inches 4.026 I inches Unsnecified 0.00015 feet 0.9 

Yes 313.5 inches 3.0681 inches Unsnecified I 0.00015 feet 0.02 

Yes 1046 inches 4.0261 inches Unsnecified , 0.00015 i feet 0.9 

Yes 6 inches 15.624 inches Unsnecified I 0.00015 feet 0 
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Pipe 

I 
Name 

631 Pioe 

636 Pioe 

637 Pioel 
638 Pioei 

Pipe , . .Initial Flow 

1 
2 

3 i 
4 I 
5 I 
6 I 
7 

8 
9 I 
16 

17 
18 I 
19 

20 
21 

22 

237 
24 
25 

26 

27 

_ __?JL. 
29 
30 

31 
32 

33 
35 

36 
37 
38 
39 

40 
41 

42 

43 

50 
51 

52 

53 
54 

55 

60 I 
61 I 
62 

_§_ 
64 

65 

66 
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Calculation No. 145579-D-CA-061, Rev: 0 
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AFT Arrow Model Main OGTS Case 1 (70 •F, Adiabatc, Robinson Fan Curve @ 3550 RPM) 

Pipe Length Length Hydraulic Hydraulic Friction Roughness Roughness Losses (K) 

Defined Units Diameter Diam. Units Data Set Units 

Yes 6 Inches 15.624 inches Unsoecifred 0.00015 feet 0 

Yes 6 inches 23.5 inches Unsoecified 0.00015 feet 0 

Yes 1 feet 6.065 inches Unsoecified 0.00015 feet 0 

Yes 12 inches 6.065 inches Unsoecified 0.00015 feet 0 

lniUal Flow Junctions Geometry Material Size Type Thermal Ambient Temp. 

Units /Uc.Down) Boundarv 

1. 2 Cvlindrical Ploe Stainless Steel 6 inch schedule 40 Adiabatic 

2.3 Cvlindrical Pioe Stainless Steel 6 inch schedule 40 Adiabatic 

3.4 Cvlindrical Pioe Stainless Steel 4 inch schedule40 Adiabatic 

4.5 C}'.lindrical Pipe Stainless Steel 6 Inch schedule40 Adiabatic 

5 6 Cvlindrical Pioe Stainless Steel 4inch schedule 40 Adiabatic 

6. 7 Cvlindrical Pioe Stainless Steel 6inch schedule 40 Adiabatic 

7.8 Cvlindrical Pioe Stainless Steel 5 inch schedule 40 Adiabatic 
8. g j Cvlindrical Pioe I Stainless Steel 6inch schedule40 Adiabatic 

9.55 Cvlindrical Pioe Stainless Steel 6 inch schedule 40 Adiabatic 

16. 17 Cvlindrical Pioe I Stainless Steel 16 inch schedule 10 Adiabatic 

17. 18 Cvlindrical Pioe I Stainless Steel 16 inch schedule 10 Adiabatic 

18. 19. Cylindrical Pipe I Stainless Steel 16inch schedule 10 Adiabatic 

19 20 J Cvlindrical Pipe I Stainless Steel 16 inch schedule 10 Adiabatic 

20.211 Cvlindrical Pioe / Stainless Steel 16 inch schedule 10 Adiabatic 

21. 22 Cylindrical Pioe Stainless Steel 16 inch schedule 10 Adiabatic 

22.23 Cylindrical Pioe I Stainless Slee! 16inch schedule 10 Adiabatic 

23.24 Cylindrical Pipe Stainless Steel 16 inch schedule 10 Adiabatic 

24 25 Cvlindrical Pioe Stainless Steel 16 inch schedule 10 Adiabatic I 
25.26 Cvlindrical Pioe Stainless Steel 16 inch schedule 10 Adiabatic 

26.271 C),'.lindrical Piee Stainless Steel 16inch schedule 10 Adiabatic I 
27.29 Cvlindrical Pioe I Stainless Steel 16 inch schedule 10 Adiabatic! 

I 29.28 Cvlindrical Pioe Stainless Steel i 16 inch schedule 10 Adiabatic i 
28.30 Cvlindrical Pipe Stainless Steel I 16 lnch schedule 10 Adiabatici 

30.31 Cvlindrical Pipe Slainless Steel 1 16 inch schedule 10 Adiabatic 

31.32 Cvlindrical Pipe Stainless Steel 16 inch schedule 10 Adiabatic 

32.33 Cvlindrical Pi• e Stainless Steel I 16 inch schedule 10 Adiabatic 

33.34 Cvlindrical Pioe Stainless Steel 20 inch schedule 10 Adiabalic 
34.36 Cvlindrical Pioe Stainless Steel I 24 inch schedule 10 Adiabatic 

36 37 Cvlindrical Pioe Slainless Sleel 24 inch schedule 10 I Adiabalic 

37.38 Cvlindrical Pioe Stainless Steel 24 inch schedule 10 Adiabatic 

38.39 Cvlindrical Pipe Stainless Steel 24inch schedule 10 I Adiabatic 

39.40 Cvlindrical Pipe Stainless Steel 18inch schedule 10 
1 

Adiabatic 

40 41 Cvlindrical Pipe Stainless Steel 20 inch schedule 10 Adiabatic 
41.42 Cvlindrical Pipe Stainless Steel 20 inch schedule 10 Adiabatic 

42.43 Cylindrical Pioe Stainless Steel 20inch schedule 10 Adiabatic 

43.44 Cylindrical Pioe Unspecified Adiabatic 
50.51 Cvlindrical Pipe Stainless Sleel 4 inch schedule 40 Adiabatic 

51.52 Cylindrical Pipe Stainless Steel 4 inch schedule 40 Adiabatic 
52.53 Cylindrical Pipe Stainless Steel 4 inch schedule 40 Adiabatic 

53.54 Cvlindrical Pipe Stainless Steel 4 inch schedule 40 Adiabatic 
54.55 Cvlindrical Pi• e Stainless Steel 4 inch schedule 40 Adiabatic 
55.64 Cvlindrical Pipe Stainless Steel 5 inch schedule 40 Adiabatic 

60.61 C),'.lindrical Pipe Stainless Steel 8inch schedule 10 Adiabatic 

61. 62 Cvlindrical Pioe Stainless Steel 6 inch l schedule 40 Adiabatic 

62.63 Cvlindrical Pine Stainless Steel 6 inch I schedule 40 Adiabatic 

I 63.64 Cylindrical Pipe Stainless Steel 5 inch I schedule 40 Adiabatic I 
64. 65 Cvlindrical Pioe Stainless Steel 5 inch i schedule 40 Adiabatic I 

I 65. 66 Cvlindrical Pioe Stainless Steel 10 inch I schedule 10 Adiabatic! 

! 66. 67 Cvlindrical Pioe Stainless Steel 6inch schedule 40 Adiabatic I 
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Calculation No. 145579-D-CA-061, Rev. 0 
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2/21/2006 04: 13 PM 

AFT Arrow Model Main OGTS Case 1 (70 °F. Adiabatc, Robinson Fan Curve@ 3550 RPM) 

Pipe Initial Flow Initial Flow Junctions Geomelry Material Size Type Thermal Ambient Temp. 

Units /Uo.Down) Bouildarv 
67 67,68 Cylindrical Pioe Stainless Steel 6inch schedule 40 Adiabatic 
68 68,69 Cvlindrical Pioe Stainless Steel 6inch schedule40 Adiabatic 

69 69 70 Cvlindrical Pioe Stainless Steel 8 inch schedule 10 Adiabatic I 
70 70 16 Cvlindrical Pioe Stainless Steel 8inch schedule 10 Adiabatic 

80 80,81 Cvlindrical Pioe Stainless Steel 1-1/2 inch schedule 40 Adiabatic 

81 81,82 Cvlindrical Pioe Stainless Steel 1-1/2 inch schedule40 Adiabatic 

82 82 83 Cvlindrical Pioe Stainless Steel 2inch schedule40 Adiabatic 
83 83 84 Cvlindrical Pioe Stainless Steel 2inch schedule40 Adiabatic 

84 84,94 Cvlindrical Pioe Stainless Steel 3inch schedule 40 Adiabatic 
90 90 91 Cvlindrical Pioe Stainless Steel 12 inch schedule 10 Adiabatic 

91 91.92 Cvlindrical Pine Stainless Steel 12 inch schedule 10 Adiabatic 
92 92,93 Cvlindrical Pine Stainless Steel 12 Inch schedule 10 Adiabatic 
93 93.94 Cvlindri cal Pioe Stainless Steel 12 inch schedule 10 Adiabalic 
94 94 16 Cvlindrical Pine Stainless Steel 12inch schedule 10 Adiabatic 

100 100. 101 Cvlindrical Pioe Stainless Steel 14 inch schedule 10 Adiabatic 
101 101,102 Cvlindrical Pine Stainless Steel 14 inch schedule 10 ! Adiabatic 

102 102,103 Cvlindrical Pioe Stainless Steel 14inch schedule 10 I Adiabatic 

103 103.33 Cvlindrical Pioe Stainless Steel 14inch schedule 10 I Adiabatic 
200 200. 201 Cvlindrical Pioe Stainless Steel 12 inch schedule 10 ! Adiabalic 
201 201.202 Cvlindrical Pioe Stainless Steel 6 inch schedule 40 Adiabatic 
202 202,203 Cvlindrlcal Pioe Stainless Steel 6inch schedule 40 I Adiabatic 
203 203.204 Cvlindrical Pioe Stainless Steel 6 inch schedule 40 Adiabatic 
204 . 204 21 Cvlindrical Pioe Stainless Steel 8 inch schedule 10 Adiabatic 
210 210. 211 Cvlindrical Pioe Stainless Steel 1-1/2 inch I schedule 40 Adiabatic 
211 I 211,212 Cvlindrical Pipe Stainless Steel 1-1/2 inch schedule 40 Adiabatic 
212 I 212.213 Cvlindrical Pioe I Stainless Steel 2inch schedule 40 I Adiabatic I 
213 I 213.214 Cvlindrical Pioe Stainless Steel 4 inch I schedule 40 Adiabatic 
214 l 214.215 Cvlindrical Pioe Stainless Steel 3 inch I schedule 40 Adiabatic 
215 215,204 Cvlindrical Pioe Stainless Steel 4 inch schedule 40 Adiabatic 
625 625,25 Cvlindrical PiQe Stainless Steel 16inch schedule 10 Adiabatic 
631 631,31 Cvlindrical Pioe Stainless Steel 16inch schedule 10 Adiabatic 
636 636,36 Cvlindrical Pipe Stainless Steel 24 inch schedule 10 Adiabatic 
637 637,93 Cylindrical Pipe Stainless Steel 6 inch schedule 40 Adiabatic 
638 638,203 Cylindrical Pipe Stainless Steel 6 inch schedule 40 Adiabatic 

Pipe Ambient Temp. Special 
Units. Condition 

None 
2 ·None 

3 None 
4 None 
5 None 

6 .None 

7 None 

8 None 

9 None 

16 None 

17 None 
18 None 

19 None 

20 None 

21 None 

22 None 

23 None 

24 None 

25 None 
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Units 

26 
27 
28 
29 
30 
31 
32 
33 
35 
36 
37 
38 
39 
40 
41 
42 
43 
50 
51 
52 
53 
54 
55 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
80 
81 
82 
83 
84 
90 
91 
92 
93 
94 
100 
101 

_ 102 I 
103 
200 
201 
202 
203 
204 

~f10 
211 

I 

l 
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AFT Arrow Model Main OGTS Case 1 (70 "F. Adiabatc, Robinson Fan Curve@ 3550 RPM) 

Special 
Condition 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

Closed 
None, 
None 
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AFT Arrow Model Main OGTS Case 1 (70 "F, Adiabatc, Robinson Fan Curve @ 3550 RPM) 

Pipe Ambient Temp. Special 

Units Condition 

212 None 

213 None 

214 None1 
215 None 
625 None 

631 None 

636 None 
637 None 

638 Closed 

PiQe Loss Table 

Pipe KTolal Standard Mitre Smooth Angle Ball Butterfly Cylinder Gate Globe Plug Poppet 

Losses Bends Bends Bends Valves Valves Valves Valves Valves Valves Valves Valves 

64 0.04 

65 1.51 

66 0.37 I 
67 0.46 210.42) I I 

Pipe Three-way I Swing Check Lift Check Tilting Disc Stop Check 
I 

Sharp-edged Long Contractions Expansions 
Losses Valves I Valves Valves Check Valves Valves Orifice Orifice 

64 1 ro.ol 
65 I I 1 /1.51) 

66 I I 1 (0.13); I 

67 I I 
I Pipe i Entrances Exits Differential Honeycomb Screen Tee Add'I Loss 
! Losses I Flowmeter 

64 i 1 /0.04) 
65 
66 I I (0.24) 

67 I 1 (0.04) 

~re_a ChangE'!J_;ible 
Area Change Name Object Elevation Elevation Initial Pressure I Initial Pressure ! Database Type I Geomelry 

Defined Units Units Source i 
3 Area Chanqe Yes 0 feet Conical i Contraction 
4 Area Chance Yes 0 feel Conicali Expansion 
5 Area Chance Yes ol feet I Conical I Contraction 
7 Area Chance Yes oi feet Conical Contraction 

39 Area Chance I Yes 0 feet I Conical Contraction 
63 I Area Chanae I Yes 0 feet Conical Contraction 
82 Area Chanae Yes 0 feet I Conical Exoansian 
84 Area Chanae Yes 0 feet Conical Exoansion 

212 Area Chanae Yes 0 feet 
I 

Conical Exoansion I 

214 I Area Chanae Yes 0 feet I Conical Contraction 
I 215 I Area Chance Yes 0 feet I Conical Exoansion 

Area Change Angle Loss 

Factor 

3 22. 0.439751 

4 22. 0.1552215 

s 22. 0.439751 I 
7 I 11. 4.917351E-02 ! 

39 17 .. 0.1635637' 

63 11. ! 4.917351 E-02 
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AFT Arrow Model Main OGTS Case 1 (70 'F, Adiabatc, Robinson Fan Curve @ 3550 RPM) 

Area Change Angle Loss 

Factor 
82 9. 3.155545E-02 

84 18. 0.1212923 
212 9. 3.155545E-02 

214 18. 0.1555985 
215 14. 5.570398E-02 

Assigned Flo~ T;:ible 

Assigned Flow Name Object Elevation I Elevation Initial Pressure Initial Pressure Database Special 
Defined Units Units Source Condition 

637 Waste Feed Blower 
638 Assiqned Flow Vac Pump 

j Assigned Flow 
I 

637 
638 

Type 

Inflow 
Inflow 

Assianed Pressur~ Table 

Flow Flow 
Units 

2682 lbm/hr I 
42 i lbmlhr! 

Loss 
Factor 

0 
0 

Yes 
Yes 

Assigned Pressure Name · Object Elevation 
Defined 

Assiqned Pressure Yes 0 
44 Assiqned Pressure I Yes 0 
50 Assiqned Pressure Yes 0 
60 Assioned Pressure Yes 0 
80 Assio ned Pressure Yes 0 
90 Assioned Pressure Yes 0 

ol feet None 
oi feet None 

Elevation Initial Pressure Initial Pressure Database Pressure 
Units Units Source 

feet 14.30 osia 14.3 
feet 14.30 psia 14.3 
feet 14.30 osia 14.3 
feet 14.30 osia 14.3 
feet 14.30 osia 14.3 
feet 14.30 osia 14.3 

100 Assig,~n=ed~P~re=s=su=r=e+--~'-"+---~1---~=t----~-""'-"+----~"--t--------;--~=-i Yes 0 feet 14.30 osia 14.3 
200 Assianed Pressure Yes 0 feet 14.30 osia 14.3 
210 Assioned Pressure Yes ol feet 14.30 osia 14.3 

Assigned Pressure Pressure Pressure Temperature Temperature Balance Balance K Factor (Pipe#1) 
Units Tvoe Units Enernv Concentration K In KOut 

osia Staqnation 70 dea.F No No 0 /P1) 0, 0 
44 osia Staon'auon I 70 deq.F No No 0 (P43) 0, 0 
50 osia Staonation I 70 deo.F No No 0 IP50\ 0 0 
60 osia Staonation I 70 deo.F No No 0 IP60\ 0 0 
80 osia Sta• nation 70 dea.F No No 0 IPSO\ 0, 0 
90 osia Staonation 10! deo.F No No 0 IP90l 0, 0 
100 osia Staanation 101 deo.F No No 0 IP100\ 0, 0 
200 osia Staanation 101 deo.F No No 0 /P200\ 0, 0 
210 osia Staanation 10 I deo.F No No 0 (P210)_Q,_Q_ 

Assigned Pressure (Pipe#2) (Pipe#3) (Pipe#4) (Pipe#5) (Pipe #6) (Pipe #7) (Pipe#8) (Pipe#9) 
K In KOut K In, KOut Kin. KOut K In, KOut K In. KOut K In. KOut K In, KOut K In KOut 

44 

50 
60 

80 
90 

100 
200 
210 
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AFT Arrow Model Main OGTS Case 1 (70 °F, Adiabatc, Robinson Fan Curve@ 3550 RPM) 

Assigned Pressure (Pipe#10) (Pipe#11) (Pipe#12) (Pfpe#13) (Pipe#14) (Pipe#15} (Plpe#16) (Pipe #17} 
Kin KOut K In.Kaut Kin KOut Kin KOut Kin, KOut Kln,KOut Kin KOut Kln,KOut 

1 
44 
50 

60 
80 I 
90 ' 
100 
200 i 

' 210 

Assigned Pressure (Pipe#18) (Pipe#19) (Pipe#20) (Pipe#21) (Pipe#22) (Pipe#23) (Pipe#24) (Pipe#25) 
K In, KOut K In, KOut Kin. K Out Kln.KOut Kin, KOut Kin, KOut K In KOut K In KOul 

1 I 
44 ! 
50 

I 
I 

60 I 
80 
90 I i I 
100 

I 200 I I 
210 

Branch_Ta£)_1~ 
Branch 

43 

Branch 

43 

Name 

Branch 

Boundary Flow 
Unils 

Elevation I Elevation Initial Pressure Initial Pressure Database Special Boun_dary Flow I 
+ = 10/- = outl i Units 

0 feet 

(Pipe #1) I (Pipe #2) 
K In, K Out I K In, K Out 

Units Source Condition 

(Pipe #3) (Pipe #4) 
K In K Out K In. K Out 

(Pipe#5) 
Kin KOut 

(Pipe#6) 
Kin, KOut 

(Pipe #7) (Pipe #8) 
K In, K Out K In, K Out 

Branch (Pipe#9) (Pipe#10) (Pipe#11) (Pipe#12) (Pipe#13) (Pipe#14) (Pipe#15) (Pipe#16) (Pipe#17) 

43 

Branch 

43 

K In, K Out K In, K Out K In. K Out K In, K Out "K'--'l"'n'-'K~O--=u.,__t +--'-K'-'l"'n-'-'. K'-'--"O'-'u,.,_t +--'K~ln,.,_, -"K'---'O"'u'-=t+-'K~ln'-'-,-'-K'-'O"-u""'t'+-'--'K-"ln'",""K.,__O=ut'-j 

(Pipe#18) (Pipe#19) 
K In, K Out K In, K Out 

(Pipe#20) 
K In, KOut 

(Pipe#21) 
K In, K Out 

(Pipe #22) (Pipe #23) 
K In, K Out -K In, K Out 

(Pipe #24) (Pipe #25) 
K In, K Out K In, K Out 

Com(lressor/Fan Table I C~~press~r/F;~- · Name I Object I Elevation I Elevation Initial Pressure I Initial Pressure Database Special I 
I I Defined Units Units Source Condition 

40 Fan N31-025 Yesl ol feel I None! 

Compressor/Fan Pump I Design Flow I Design Flow Current I Independent Ind. Variable Dependent I Tvoe Rate Rate Units Confiauration Variable Units Variable 
40 Como./Fan Curve! I i I Vol. Flow Rate ft3/min Pressure Loss I 

Compressor/Fan Dep. Variable Comp./Fan Curve J Comp./Fan Curve I Comp./Fan Curve Comp./Fan Curve Comp./Fan Curve I 
Units Constant a I Constant b Constant c Constantd Constante 

40 in. H20std. 114.70231 4.038226E-03 I -3.200603E-07 0 ol 
Compressor/Fan Runout Flow RunoutFlow I 

Control I Conlrol I Control When I Compression I Added Press. j Speed 
Rate Rale Units Tvoe Discharqe Discharqe Units Exceeded Onlv Process 

40 Staanation i 100 I I I Adiabatic I 

Control Valve Table 

AS-1343 
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DMJMH+N 

(9of12) 

AFT Arrow Model Main OGTS Case 1 _ (70 °F, Adiabalc, Robinson Fan Curve @ 3550 RPM) 

Control Valve I Name 

92 I FV-016 
102 HV-504 

Control Valve I Control 
Units 

92 I lbm/hr 

Object 
Defined 

Yes 
Yes 

Pressure/ 
Head Tvoe 

Elevation 

0 
0 

NIA 

Elevation 
Units 

reel 
feet 

Close 
Tvne 

Initial Pressure Initial Pressure 
Unils 

I FullOpen 
LossTvoe 

Fail Ooen I None 

Full Open 
Loss 

Database 
Source 

Full Open 
Xt 

Special 
Condition 

None 
None 

102 I lbm/hr NIA Onen /Close on Reverse Flow\ I Cv 8300 Cv 

Dead End Table 

Dead End I Name 

625 I Dead End 

Object Elevation Elevation Initial Pressure 
Defined Units 

Yes 0 
631 I Dead End Yes 0 
636 I Dead End Yes 0 

General Comoonent Table 
General Component Name 

2 ICV Filler N02-010 
19 Packed Tower 
20 Venturi/Demister 
22 Condenser Demister 
27 HEPA 
29 HEGA 
51 AWTE Filter N22-026 
53 AWTE 
61 SMF Dilution Filter N02-049 
66 SMF N02-019 
69 SMF N02-020 I 
81 WRS Tank Filler 
91 WSS Filter N02-101/102 
101 
201 
211 

I SCR Filter N02-022 
WSS Filler N02-093 / 

SWS Tank Filter N02-014A I 

feet 
feet 
reel 

Object 
Defined 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Elevation 

0 
0 
0 
ol 
ol 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

Initial Pressure Database 
Units Source 

Elevation Initial Pressure Initial Pressure 
Units Units 

feet 
feet 
feet I 
feet 
feet 
feetl 
feet 
feet 
feet 
feet 
feet 
feel 
feet 
feet 
feel 
feet 

2/21/2006 04:13 PM 

Valve Control 
Tune Setllno 

FCV 8320 
FCV 10723 

Database 
Source 

· General Component Special Loss Loss Independent Ind. Variable I Dependent Dep. Variable 

Condition Model Value i Variable Units Variable Units 

2 None General Polvnomial Variable I Vol. Flow Rate ft3/min Pressure Loss in. H20std. 

19 None General Polvnomial Variable Vol.-Flow Rate ft3/minl Pressure Loss in. H20std. 
20 None General Polvnomial Variable Vol. Flow Rate ft3/minl Pre·ssure Loss in. H20 std. 

22 None General Polvnpmial Variable Vol. Flow Rate ft3/mi11.! f_:>ressure Loss in. H20std. 
27 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in. H20 std. 
29 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure loss in. H20 std. 
51 
53 

None General Polvnomial I Variable+-Vol. Flow Rate ft3/min Pressure Loss in. H20 std. 
None KConstant 1.5 

61 None General Polynomial I Variable Vol. Flow Rate 113/min Pressure Loss in. H20 std. 

66 None General Polynomial I Variable Vol. Flow Rate ft3/min Pressure Loss in. H20 std. 
69 None General Polvnomial Variable Vol. Flow Rate rt3/min Pressure Loss in. H20 std. 
81 None General Polvnomial ! Variable Vol. Flow Rate rt3/minl Pressure Loss i in. H20 std. 

91 None General Polvnomial I Variable Vol. Flow Rate I ft3/min Pressure Loss in. H20std. 
101 None General Polvnomial ! Variable Vol. Flow Rate I ft3/min Pressure Loss in. H20 std. 
201 None General Polvnomiat Variable Vol. Flow Rate fl3/min Pressure Loss in. H20 std. I 
211 None General Polvnomial I Variable Vol. Flow Rate! rt3/min Pressure Loss in. H20 std. 

A5-1344 
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Af'T Arrow 3.0 Input 
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Af'T Arrow Model Main OGTS Case 1 (70 "F, Adiabalc, Robinson Fan Curve @ 3550 RPM) 

General Component Loss Loss Loss I Loss Loss 
Constanta Constantb Constante I Constantd Constante 

2 -1.165517E-17 0.00224 0 0 0 
19 -1.168011E-15 3.346839E-18 3.901916E-07 0 0 

20 -1.340247E-14 2.646809E• 17 3.506383E-06 0 0 
22 2.862294E-17 2.179133E-03 0 0 0 
27 -3.989864E-17 9.394737E-04 0 0 0 
29 -3.642919E-17 8.496176E-04 0 0 0 
51 -1.479936E-17 0.00568 0 0 0 
53 
61 -1.165517E-17 0.00112 0 0 0 
66 -3.328501E-17 0.0032 0 0 0 
69 -3.328501 E-17 0.0032 0 0 0 
81 -3.610393E-17 0.0325 0 0 0 
91 -1.165517E-17 0.00112 0 0 0 

101 -7.29126E-18 0.000175 0 0 0 
201 -1.165517E-17 0.0056 0 0 0 
211 -3.610393E-17 0.0325 0 0 0 

Heat ExchanoerTable 

Heal Exchanger Name J Object 
Defined 

Elevation Elevation jl Initial Pressure I lnitlal Pressure 
Units Units 

Database 
Source 

Special 
Condition 

Type 

6 1cvl Yes 
23 WSS Heater! Yes 
34 SCRI Yes 

Heat Exchanger Loss Loss 
Model Value 

6 KConstant 1.51 
23 General Polvnomial Variable/ 
34 General Polvnomial Variable I 

Heat Exchanger Loss Loss 
Constantb Constante 

6 

23 5.437952E-19 1.75338E-07 
34 2.600104E-03 0 

Tee or Wve Table 

I TeeorWye Name Object Elevation 

I Defined 
16 I TeeorWve Yes 0 
21 I TeeorWve Yes 0 
25 I TeeorWve Yes oi 
31 I TeeorWte Yes 0 
33 ! TeeorWve Yes 0 
36 I Tee orWve Yes ol 
55 Tee or Wve Yes I oi 
64 I TeeorWvel Yes 0 
93 TeeorWve Yes ol 
94 Tee orWve Yes I oi 
203 TeeorWve Yes I 0 
204 Tee orWve Yes I 0 

O feetl I 
OI feet I 
o feet I 
Independent Ind. Variable I 

Variable Units 
I 

Vol. Flow Rate ft3/minl 
Vol. Flow Rate ft3/minl 

Loss Loss 
Constantd Constante 

0 0 
0 0 

Dependent 
Variable 

Pressure Loss 
Pressure Loss 

Dep. Variable I 
Units 

Open 
Open 
Open 

Loss 
Constanta 

in. H2O std. i -2.633527E-16 i 
in. H2O std. i -1.041701E-15 I 

Bevation lnilial Pressure I lnilial Pressure Database TeeM/ye Loss ! 

Units Units Source Tvne Tvne i 
feet I Round Straioht Detailed 
feetl I Round Strainht Detailed. 
feet I Round Straiaht Detal[Mj 
feet I Round Straioht Detailed I 
feet Round Straioht Detailed I 
feet I Round StraiQht Detailed 
feet I Round Straiaht Detailed I 

feet! I Round Straighi Detai~,!_ 
feet I Round Straioht Detailed 

feed I Round Straight Detailed 

feed I Round StraiQht Detailed 

feet 1 I Round Straioht Detailed 

AS-1345 
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/>Ff Arrow Model.Main OGTS Case 1 (70 'F, Adiabalc, Robinson Fan Curve@3550 RPM) 

Tee or Wye· Angle Pipes 

ABC 

16 30 
21 90 

25 135 

31 45 

33 45 
36 145 

55 45 

64 45 

93 30 

94 30 

203 45 

204 45 

ValveT, ble 

Valve Name Object Ele\lation Elevation Initial Pressure Initial Pressure I Database I Special Exit 
Defined Units Units I Source Condition Valve 

8 HV-114 Yes 0 reetl None No 
9 HV-115 Yes 0 reel None No 

17 36-V-049 Yes 0 reel I None No 
16 HV-125 Yes 0 feel I None No 
24 WSS Valve V-072 Yes o reel -I None No 
26 HV-313 Yes 0 feet' None No 
28 HV-314a Yes o reel ! None, No 
30 HV-314b "Yes 0 feel None I No 

32 36-V-017 Yes 0 reel None! No 

37 HV-525 Yes/ 0 reel None! No 
36 36-V-024 Yes 0 reel None No 
41 36-V-080 Yes 0 reel None! No 

I 42 HV-526 Yes I 0 reel None No 
52 HV-111 Yes 0 reel None I No 
54 HV-113 Yes ol reel None I No 
62 TV-014/ Yes ol reel Closed No 

I 65 Hv-0021 Yes ol feel None No 
67 HV-003/ Yes oi feel None No 
68 HV-004 ! Yes ol feet Nonel No 
70 HV-005 Yes ol feet None No 
83 32-V-003 I Yes 0 feel Ball PO=100 /Cl Closed No 
103 36-V-019 Yes 0 feet None No 
202 FV-331 Yes 0 feel Closed/ No 
213 37-V-004 Yes 0 reel Ball PO=100 rel Closed No 

Valve E~it Exit CdA CdA Loss Loss Independent Ind. Variable I Dependent Dep. Variable 
Pressure Pressure Units Unils Model Value Variable Unils I Variable Units 

8 Cv Conslant 1194 

9 Cv Conslant 1194 

17 CvConslant 10040 

18 Cv Constant I 10040 

24 Cv Constant 10040 

26 Cv Constant I 10040 

28 K Constant 0.19 

30 KConstant 0.19 

32 CvConstant 10040 
37 CvConstant 21660 ! 
38 Cv Constant I 21660 I 

41 I I CvConslant 15430 

AS-1346 
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AFT Arrow Model Main OGTS Case 1 (70 •F. Adiabatc. Robinson Fan Curve @3550 RPM) 

Valve Exit Exit CdA CdA Loss Loss ·independent I Ind. Variable Dependent I Dep. Variable 
Pressure Pressure Units Units Model Value Variable Units Variable Units 

42 CvConstanl 15430 ! 
52 Cv Constant ·425 

54 CvConstant 425 
62 Cv Constant 80 
65 Cv Constant 1194 
67 CvConstant 1194 
68 Cv Constant 1194 
70 Cv Constant 1194 I 
83 K Constant 0.056598 

103 Cv Constant 8300 

202 Cv Constant 35 
213 K Constant 0.056598 

Valve Loss Loss Loss Loss Loss 
Constanta Constant b Constant c Constant d Constante 

8 
9 
17 
18 
24 
26 
28 
30 
32 
37 
38 
41 
42 
52 
54 
62 
65 
67 ' 
68 

i 70 
I 83 
i 103 

202 
213 

AS-1347 



RPP-24544 REV ld . . 

Calculation No. 145579-D-CA-061, Rev; 0 
Attachment 2 

Page 15 of 104 

AFT Arrow 3.0 Output 
DMJMH+N 

(1 of 13) 

AFT Arrow Model Main OGTS Case 1 (70 'F, Adiabatc, Robinson Fan Curve@ 3550 RPM) 

Tide: AFT Arrow Model Main OGTS Case .1 (70 'F, Adiabatc, Robinson Fan Curve@.3550 RPM) 
Analysis run on: 2/21/2006 4:11:27 PM 
Application version: AFT Arrow Version 3.0 (2005.09.14) 
Input File: C:\AFT Products\AFT Arrow\DBVS-OGTS-R2.aro 

Execution Time= 4.02 seconds 
Total Number Of Pressure llerations= 799 
Total Number ·01 Flow Iterations= 77 
Total Number OfEnlhalpy Iterations= 77 
Number Of Pipes= 8.3 
Number Of Junctions= 84 
Matrix Method= Gaussian Elimination 

Length March Solution Method with Mach Number Limits 
. Segmenls Per Pipe= 2 
Mach Number Increment= 0.01 
Pressure Tolerance= 0,0001 relative change 
Mass Flow Rate Tolerance= 0.0001 relative change 
Enthalpy Tolerance= 0.0001 relative change 
Flow Relaxation= (Automatic) 
Pressure Relaxation= (Automatic) 
Resistance Relaxation= (Automatic) 

Fluid Database: AFT Standard 
Fluid: Air 
Max Fluid Temperature Data= 1000 deg. K 
Min Fluid Temperature Dala= 200 deg. K 
Molecular Weight =28.97 amu 
Gas Constant =0.06855 Btunbm-R 
Critical Pressure =37.25 aim 
Critical Temperature =132.41 deg. K 
Acentric Factor =0.021 
Equation of State= Redlich-Kwong 
Enthalpy Model= Generalized 
Specific Heat Ratio Accuracy= High 
Atmospheric Pressure= 14.3 psia 
Gravitational Acceleration= 1 g 
Standard Pressure= 14.696 psia 
Standard Temperature= 60 deg. F 
Turbulent Flow Above Reynolds Number= 4000 
Laminar Flow Below Reynolds Number= 2300 
Total Inflow= 7.183 lbm/sec 
Total Outflow= 7.183 lbm/sec 
Total Energy Inflow= 1.599 Btu/s 
Total Energy Outnow= .1,599 Btu/s 
Total Heat Transferred Into System= 0.000 Btu/s 
Maximum Pressure is 15.09 psia al Junction 213 Outlet 
Minimum Pressure is 8.880 psia at Junction 40 Inlet 
Maximum Static Temperature is 182.8 deg. F al Junction 40 OuUet 
Minimum Static Temperature is 69.88 deg. F al Junction 103 Outlet 

Com• ressor/Fan Summan, 

Jct Name Mass Vol.I DP I DP 
Flow Stag. Static ' 

--1-=="'-l-"'rIt,,t3,,.im,,,i"'nl'-l-'I (in. H20 std.) I fin. H20 std.I 
s.502 I 150.6 I 151.2 

Flow 
flbm/hrl 

40 Fan N31-025 25 853 

' Jct BEP %of 
Mass BEP 

llbm/secl (Percent\ 

40 N/A N/A 

Valve Summary 

Overall Speed 

Efficiency 
(Percent\ /Percent\ 

67.00 100.0 

A5-1348 

Overall 
Power 
fhol 
279.6 

Comp. I BEP 
Ralio I Q 

IPercentl ! lft3/sec) 

161.0 I NIA 

2121/2006 
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AFT /vrow Model Main OGTS Case 1 (70 'F. Adiabalc, Robinson Fan Curve @ 3550 RPM) 

·Jct Name Valve Mass . DP Stag DPSlatiC PSlaUc K Valve State Cv 
Type Flow Inlet 

flbmlsecl (osidl losldl losia\ 

8 HV-114 REGULAR 0.6786 0.034123 . 0.014953 13.702 0.9268 Ooen 1,194.00 

9 I HV-115 REGULAR 0.6786 0.015181 0.015201 13.685 0.8586 Ooen 1,194.00 

17 36-V-049 REGULAR 4.1982 0.009073 0.009084 12.863 0.5686 Ooen 10040.00 
18 HV-125 REGULAR 4.1982 0.009344 0.009356 12.854 0.5767 Open 10,040.00 
24 WSS Valve V-072 REGULAR 4.1982 0.011794 . 0.011818 10.159 0.5761 Qpen 10,040.00 
26 HV-313 REGULAR 4.1982 0.012017 0.012042 10.137 0.5809 Ooen 10040.00 
28 HV-314a REGULAR 4.1982 0.004077 0.004086 9.800 0.1900 Ooen NIA 
30 HV-314b REGULAR 4.1982 0.004079 · 0.004088 9.7961 0.1900 Ooen NIA 
32 36-V-017 REGULAR 4.1982 0.012528 0.012556 9.788 0.5828 Ooen 10,040.00 
37 HV-525 REGULAR 7.1813 I 0.008056 · 0.008068 8.933 0.6157 Ooen 21.660.00 
38 36-V-024 REGULAR 7.1813 0.008293 0.008306 · 8.925 0.6242 Ooen 21 660.00 
41 36-V-080 REGULAR 7.1813 0.012667 0.012686 14.327 0.6001 Ooen 15,430.00 

42 HV-526 REGULAR 7.1813 0.012861 0.012880 14.314 0.6044 Onen 15 430.00 
52 HV-111 REGULAR. 0.4654 0.054953 0.055119 13.985 1.3121 Ooen 425.00 
54 HV-113 REGULAR I 0.4654 0.055633 0.055805 13.813 1.3121 Onen 425.00 

X62 TV-014 REGULAR 0.0000 NIA NIA 14.300 NIA Closed Bv User 80.00 

65 HV-0021 REGULAR! 1.1436 0.143350 0.042969 13.507 1.3544 Ooen 1.194.00 
67 HV-003 REGULAR 1.1436 0.044489 0.0446651 13.251 0.8594 Ooen 1,194.00 
68 HV-004! REGULAR 1.1436 0.044850 0.045029 13.179 0.8605 Ooen 1.194.00 
70 HV-005 REGULAR 1.1436 0.070104 0.070185 I 13.009 4.7166 Ooen 1194.00 

X83 32-V-003! REGULAR 0.0000 NIA NIAi 14.300 NIAi Closed Bv User i NIA 
92 FV-016 FCV 2.3111 1.282218 . 1.283353 14.162 112:63401 Ooen' NIA 
102 HV-504 FCV 2.9786 4.429036 4.434857 14.239 344.3002 Ooen 8 300.00 
103 36-V-019 REGULAR 2.9786 0.009129 0.009147 9.804 0.4939 I Ooen 8,300.00 

X202 FV-331 I REGULAR 0.0000 NIA NIA 14.300 NIAi Closed Bv User 35.ool 
X213 37-V-004 REGULAR 0.0000 NIA NIA 14.300 N/A Closed Bv User NIA 

Jct CvEst. i 
I 

~_______.J 

8 NIAi 
9 NIAi 

17 NIA! 
18 NIA. 

24 NIAi 

26 NIAi 

28 16,708.4 

30 16.708.4 

32 NIA 

37 NIA 

38 NIA 

41 NIA 
42 NIA 

52 NIA 

54 NIA 

X62 NIA 

65 NIA 

67 NIA 

68 NIA 

70 NIA 
X83 NIA 

92 461.4 

102 NIA 
103 NIA 

X202 NIA 

AS-1349 
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2/21/2006 

AFT Arrow Model Main OGTS Case 1 (70 "F, Adiabalc, Robinson Fan Curve @ 3550 RPM) 

Jct Cv Esl 

X213 NIA 

Heat Exchan er Summa 

Jct Name Mass 
Flow 

6 ICV 
23 WSS Heater 
34 SCR 

p· 0 ,oe T bl utoul a e 
Pipe Name Mass Vel. In I Vel. Out 

Flow 
llbm/hrl lfeeVsecl I ffeeVsec) 

1 Pipe 2,443 46.428 46.602 
2 Pioe 2443 46.751 46.809 
3 Pipe 2.443 106.6721 108,518 
4 Pioe 2,443 47.686 47.712 
5 Pioe 2.443 108.747 108.819 
6 Pioe 2,443 48.239 48.258 
7 Pioe 2.1QI 69.763 69.860 
8 Pioe 2.4431 48.448 48.454 
9 Pioe 2,443 48.5081 48.530 
16 Pioe 15,114 48.026 48,059 
17 Pioe 15,1141 48.093 48.095 
18 Pioe 15,114 48.130 48.138 
19 Pioe 15,114 48.932 48.948 I 
20 Pioe 15,114 57.819 57.834 
21 Pioe 15,114 57.834 57.848 l 
22 Pioe 15,114 59.889 59.904 j 
23 I Pioe 15,114 60.759 60.835 
24 Pioe 15114 60.9061 60.906 
25 Pioe 15,114 60.946 60.967 
26 I Pioe 15114 61.040 61.057 
27 Pioe 15,114 62.073 62.094 
28 I Pioe 15,114 63.059 63.060 
29 I Pioe 15,114 I 63.086 63.087 
30 Pioe 15,114 63.113 63.116 
31 Pioe 15.114 63.116 63.140 
32 Pine 15,114 63.221 63.247 
33 Pipe_ 25,853 69.061 ! 69.152 
35 Pi~853 52.2361 52,313 
36 Pipe I 25,853 52.3131 52.314 
37 Pioe 25 853 52.3621 52.363 
38 24" Sch 10 25.853 52.411 52.413 

! 39 EJ-604 25,853 93.433 I 93.485 
40 EJ-605 25,853 57.059 57.113 
41 EJ-605 25 853 57.164 57.165 
42 I EJ-605 25,853 57.216 57.217 
43 Stack 25,853 9.509 9.510·1 

50 I Pine 1,675 72.341 73.146 ! 
51 Pine 1 675 73.562 73.752 
52 I Pioe 1 675 74.043 74.166 I 

Mach Mach 
#In #Out 

0.041299 I 0.0414531 
0.041586 0.041638 I 
0.094954 0.096601. 
0.042418 0.042441 
0.096805 0.096869 
0.042911 0.042927 
0.062069 0.062155 
0.043096 0.043101 
0.043149 0.043169 
0.042718 0.042747 

0.042778 0.042779 
0.042810 0.042818 
0.043525 0.043538 
0.051432 0.051445 
0.051445 0.051458 
0.053274 0.053288 
0.054048 0.054116 
0.054179 0.054179 
0.054215 0.0542341 
0.054298 0.0543141 
0.055218 0.0552361 
0.056095 0.056096 
0.056119 0.056120 
0.056143 0.056146 
0.0561461 0.056167 
0.056239 0.056263 
0.061440 0.061520 
0.046464 0.046533 
0.046533 0.046533 
0.046575 0.046576 
0.046620 0.046621 
0.083147 0.083193 
0.046104 0.046148 
0.046189 0.046189 
0.046231 0.046231 
0.007682 0.007683 
0.064364 0.065081 
0.065451 I 0.065621 
0.065880 0.065989! 

AS-1350 

Heat 
Raleln 
Btu/s 

0 
0 
0 

dPStag. 
Total 

fin. H2Os!d.l 
1.470625 
0.485809 
6.618433 
0.206989 
0.252685 
0.146194 
0.525908 
0.043267 
0.175417 
0.243366 
0.012434 
0.061033 
0.108233 
0.077136 
0.070721 
0.074364 
0.351177 
0.002825 
0.097146 
0.0804361 
0.0902821 
0.003485 
0.003511 
0.014018 
0.101238 
0.110952 
0.354767 
0.365828 
0.004673 
0.003854 
0.008051 
0.137087 
0.375384 I 
0.004197 
0.004197 
0.024286 
4.340441 
1.000550 
0.635698 

PStag.ln PStag. Out 

/in. H2O std. In\\ /in. H2O std. lg}L 
0.00000 -1.470625 

-2.72719 -3.212995 
-3.42099 -10.039420 

-10.42568 -10.632670 
-10.84468 -11.097360 
-14.84051 -14.986707 
-15.01068 -15.536584 
-16.48112 -16.524384 
-16.94462 -17.120035 
-39.06957 -39.312935 I 
-39.56406 -39.576496 
-39.835141 -39.896179 
-45.66622 -45.774456 
-99.38476 -99.461891 
-99.46189 -99.532616 

-109.60276 i -109.677124 
-113.69239! -114.043571 
-114.37003 -114.372864 
-114.55622 -114.653366 
-114.98602 -115.066452 
-119.64875 -119.739037 / 
-123.95342 -123.956909 
-124.06976 ·-124.073273 
-124.18618 -124.200195 
-124.20020 -124.301437 
-124.64820 I -124.759155 
-124.93027 ! -125.285034 
-147.80612 -148.171951 
-148.17195 -148.176620 
-148.39961 I -148.403458 
-148.63303 -148.641068 
-148.70213 -148.839218 

1.71238 1.336997 
0.98637 0.982177 
0.62617 0.621971 
0.03400 0.0097151 
0.00000 -4.340441 

-6.54420 -7.544751 

-9.06590 -9.701601 
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AFT Arrow Model Main OGTS Ca$e 1 (70 °F, Adiabatc, Robinson Fan Curve @ 3550 RPM) 

Pipe Name Mass 
Flow 

llbm/hrl 
53 Pine 1,675 

Vel.ln Vel.Out 

lfeet/secl lfeet/secl 

Mach 
#In 

74.505 74.669 0.066291 

Mach dP Slag. PStag. In PStag.Out 
#Out Total 

lin. H20 std.\ lin. H20 std. lo\\ fin. H20 sld. /nll 

0.066437 I 0.844773 -11.45102 -12.295792 
54 Pine 1.675 74.972 75.383 0.066707 0.067072 2.073141 -13.8357 4 -15.908879 
55 Pine 4.1171 118.736 118.860 0.105715 0.1058261 0.390695 -17.38251 -17.773209 
60 Pioe O 0.000 0.000 0.000000 0.000000 I 0.000000 0.00000 0.000000 
61 Pine o 0.000 0.000 0.000000 0.000000 0.000000 0.00000 0.000000 
62 Pine O 0.000 0.000 0.000000 0.000000 0.000000 -18.63493 -16.634930 
63 Pine O 0.000 0.000 0.000000 0.000000 0.000000 -18.63493 -18.634930 
64 Pine 4.117 119.140 119.256 0.1060751 0.106179 0.3634791 -18.650721 -19.014194 
65 Rine 4,117 28.126 28.144 0.025015 0.025032 0.250784 -22.98223 -23.233019 
66 Pine 4,117 84.002 84.267 0.074749 0.074986 1.157937 -26.43308 -27.591015 
67 Pine 4,117 84.551 84.729 0.075239 0.075397 0.7636251 -28.82253 -29.586149 
68 Pioe 4,117 85.018 85.277 0.075655 0.075885 1.102368 -30.82764 -31.930004 
69 Pine 4,117 45.536 45.549 0.040505 0.040516 0.103534 -35.21494 -35.318470 
70 8" Sch 10 4.117 45.796 45.978 0.040736 0.040897 1.414185 -37.25901 -38.673195 
BO Pioe o 0.000 0.000 0.000000 0.000000 0.000000 0.00000 0.000000 
81 Pine O 0.000 0.000 0.000000 0.000000 0.000000 0.00000 0.000000 

l-'8_.2'---11----'-P"'in~,e",_ __ ~o_,__~o=.o=o=o+-_o=·~oo=o+-=o.=o=oo=o=o=o_,_o=.~oo=o=o=o=o+-_=o.=o=oo=o=o=o·,_--~o.=o=oo=o=o+-__ ~o=.o=o=o=o=o-=-<o 
83 Pine O 0.000 0.000 0.000000 0.000000 0.000000 -39.16120 -39.161198 
84 3" Sch 40 0 0.000 0.000 0.000000 0.000000 0.000000 -39.16120 -39.161198 
90 Pinel 8,320 37.876 37.963 0.033690 0.033767 0.911482 0.00000 -0.911482 
91 Pine I 8 320 38.170 38.216 0.033951 0.033992 I 0.467911 -3.04750 -3.515414 
92 12" Sch 101 8 320 42.021 42.067 0.037377 0.037418 0.392200 -39.00806 -39.400261 
93 Pioe 11.002 55.631 55.632 0.049485 0.049486! 0.004620 -39.18791 -39.192532 
94 Ploel 11,002 55.632 55.635 0.049486 0.049488 0.017766 -39.19253 -39.210297 

1--1:.::o.,,_o-+-----'P'-'i"'o,e"+--"10"'.1_,__,2=>3:+-__:4,_,0,,,.3'--'7-"64 ____ 4~0=.4~5~0.,-~o.=o~35=9~1~4+-o=.0=3=5=9~79~-~o.~12=1=3=0~8_,__ __ ~o.=oo=o=o=o...-__ ~·0=.1=2~1=3~08__, 
101 Pipe 10,723 40.494 40.513 0.036019 0.036036 0.185792 -1.151281 -1.337076 
102 Pine 10,7231 58.818 58.819 0.052323 0.052324 0.004831 -123.935741 -123.940567 

1--1-=0=3-+-1-4_•_s..,c11=10=;--"1 o~.-'-'72=3 lsa.87-"-4+-I -""'5"'8."'e-'--'14'+--"o"".0"'5"'23~7"'3+1 ---"'o."'os=2"'4"'0-'-e+---=o"'.1"'86""3"'1'""9+---_ 1:.::2"'4"'_ 1"'9=-32~5 J -124.379570 

200 Pioe O I 0.000 I 0.000 0.000000 I 0.000000 0.000000 0.00000 0.000000 

,~2=0~1 .... ___ ~P~i~o•e---~o+-_~o=.o:.::o=o .... l _~o.=o=oo..,_-=o=.000000 0.000000 0.000000 I 0.00000 I 0.000000 
>----'2=02___, ___ P~io~_,e"t---~O+-_=O=.O=OO-'-t-__ 0=.=00=0+-~0.=0=D0=0=0=0.1-0=.=00=0=0-=00-'-t-_____,N~o~S=-o=lu=l=io=nt-__ N~o~S=ol=ut=io=n+-_~N=o~S=o=lu=li=on.., 

203 Pioe o o.oool o.oool 0.000000 0.000000 0.000000 19.79171 19.791706 
x204 Pioe o o.oooi 0.000 0.000000 0.000000 80.066078 -19.39581 -99.461891 
210 Pine O 0.000 0.000 0.000000 0.000000 0.000000 0.00000 0.000000 
211 Pioe O 0.000 0.000 0.000000 0.000000 0.000000 0.00000 0.000000 
212 Pioe o 0.000 o.oool 0.000000 0.000000 0.000000 0.00000 0.000000 
213 Pioe O 0.000 0.000 0.000000 0.000000 No Solution No Solution No Solution 

__ 2_~1~4'--1----' _P~io=,e+-__ 0=+-__ 0=·=000"-"-' _ _____,0=.0=0---,0 0.000000 0.000000 No Solution No Solution No Solulion 
215 Pioe O 0.000 0.000 0.000000 0.000000 No Solution No Solution I No Solution 
625 Pioe O 0.000 0.000 0.000000 _ ___,,o'-'.OC~o.,,_oo,,.,o=o,-_..,o:.:,.0:.,0:.::0.::.00,,.,0'+-__ -.,_11,_4:.:,,3:.,8,~0_,__70=-';...' _-_ ___,·1c,1_,4,,,.3::,:B,::_06,,9"'-l9 

t-=6=31-"--J_-~P=i•:.:e,,t----"O+---"O'-".O-"-OO"l--__ 0=·~0,0"'0'+--"-0."'0-"-00=0=0"'0-l-O"'.-"-OO:.:O=O.,,_D:.01---=0.:.::0.,,_00,,.,0,,,0-"-0+-------'"1:.::2..,_4.,,,2.,_11-'--'2"'0'-f-__ ._,_12:.4"'.2:.1,_;1=2"'05"-t 
636 Pioe O 0.000 0.000 0.000000 0.000000 0.000000 I -148.13695 -148.136948 

t--=6=37'--;_-~P=in~e"t-~2=.6=8=2-1-~5=6=.5=22=+-=-56=·=52=5+-_,_0.=0=50=2'-"6-'-7-!-0=·=05=0=2=70.c+-.....:c0.""0=22=7_,0=3+---·-=3-=-8.=54..,_9=-1=0+----=38,.,.5=-7~1:.::8-"-00=-t 
X638 Pioe O 0.000 0.000 0.000000 0.000000 No So!ylion ! No Solution 19.791706 

Pipe P Slalicln P S!alicOut dT Slag. T Slag. I T Slag. T Slalic T Slalic 
Inlet I Oullet In Out 

dH Slag. I H Slag. I H Stag. 

In I Out 
IBtu/lbml ! IBtunbml @!!!ill!!!!l. 
O.OOOE+OO. 195.1 195.1 

2 

6 i 
1 I 

lin. H20 std. (g))_ (in. H20 st<!,_(g)) (deg. Fl Idea. Fl ldeg;.f). Idea. Fl Idea. Fl 
-0.46934 -1.9417301 -0.00079345 10.001 10.00 69.82 69.82 
.3_ 199ao, -3.686185. -0.00040523 10.00 10.00 69.82 I 69.a2 O.OOOE+OO 
-5.87268 I -12_533141 I -0.00545973 10.00 69.99 69.06 

-10.90774 I -11.114994 -0.0=0=01~8"3"""11~•1,-_6~9,.,.9=9c+-~6=9=.9'-"9+i-~5=9•_BO ! 
-13.34431 -13.598656 -0.00024414 I 69.99 69.99 69.02 i 
-15.32820 ! -15.474574 -0.00012201 I 69.99 69.99 69.80 
-16.02965i -16.556986 -0.000549321 69.99 69.98 69.59 

AS-1351 

69.02 O.OOOE+OO 
69.80 ! O.OOOE+OO 
69.02 i O.OOOE+OO 
69.79 O.OOOE+OO 
69.58 O.OOOE+OO 

195.1 
195.1 
195.1 
195.1 
195.1 l 
195.1 1 

195.1 
195.1 
195.1 
195.1 
195.1 
195.1 ! 
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AFT Arrow Model Main OGTS Case 1 (70 'F. Adiabatc, Robinson Fan Curve @ 3550 RPM) 

I Pipe I P Slatic In PSlaticOut dTStag, T Stag. TStag. T Static T Static dH Stag. H Stag. H Stag. 

I Inlet OuUet In Out In Out 

/in. H20 std. In\\ lin. H20 std. In\\ Idea. Fl Idea. F) ldeo. F) Idea. Fl Idea. Fl tBtunbml (Btunbml IBtuRbml 

8 -16.97091 -17.014231 I -0.00006104 69.98 69.98 69.791 69.79 O.OOOE+OO 195.1 195.1 

9 -17.43499 -17.610649 -0.00012207 69.98! 69.98 69.791 69.79 O.OOOE+OO 195.1 195.1 

16 -39.52217 -39.765823 -0.00018311 70.02 70.02 69.83 69.83 O.OOOE+OO 195.1 195.1 

17 -40.01730 -40.029728 0.00000000 70.01 70.01 69.83 69.83 O.OOOE+oO 195.1 195.1 

18 -40.28872 -40.349834 -0.00006104 70.01 70.01 69.82 69.82 0,000E+OO 195.1 195.1 

19 . -46.12737 -46.235741 -0.00012207 70.01 70.01 69.81 69.81 O.OOOE+OO 195.1 195.1 

20 -99.92975 -100.007019 -0.00006104 69.96 69.96 69.68 69.68 O.OOOE+oO 195.1 195.1 

21 -100.00702 -100.077873 -0. 00006104 69.96 69.96 69.68 69.68 o.oooE+oo 195.1 195.1 

22 -110.16729 -110.241783 -0.00006104 69.95 69.95 69.65 69.65 O.OOOE+OO 195.1 195.1 

23 -114.26513 -114.617020 -0.00036621 69.94 69.94 69.64 69.64 O.OOOE+OO 195.1 195.1 

24 -114.94418 -114.946999 0.00000000 I 69.94 69.94 69.64 69.64 0.000E+OO 195.1 195.1 

25 -115.13073 -115.228088 -0.00012207 69.94 69.94 69.64 69.64 O.OOOE+OO 195.1 195.1 

26 -115.56142 -115.642014 -0.00006104 69.94 69.94i 69.64 69.64 O.OOOE+OO 195.1 195.1 
27 -120.23390 -120.324364 -0.00006104 69.94 69.941 69.62 69.62 O.OOOE+OO 195.1 195.1 
28 -124.54789 -124.551376 0.00000000 69.93 69.93 69.61 69.61 O.OOOE+OO 195.1 195.1 
29 -124.66447 I -124.667999 0.00000000 69.93 69.93 69.61 69.61 O.OOOE+OO 195.1 195.1 
30 -124.78114 -124.795189 0.00000000 69.93 69.93 69.61 69.61 O.OOOE+OO 195.1 195.1 
31 I -124.79519 -124.896667 I -0.00012207 69.93 69.93 69.61 69.61 O.OOOE+OO 195.1 195.1 
32 -125.24420 -125.355385 I -0.00012207 69.93 69.93 69.60 69.60 O.OOOE+OO 195.1 195.1 
33 I -125.64063 -125.996338 I -0.00036621 69.91 69.91 69.52 69.52 o.oooE+ool 195.1 195.1 
35 -148.17836 -148.544739 ·0.00030518 69.89 69.89 69.66 69.66 O.OOOE+OO 195.1 195.1 
36 -148.54474 -148.549423 0.00000000 ! 69.89 69.89 69.66 69.66 O.OOOE+OO 195.l 195.1 
37 -148.77275 -148.776596 I 0.00000000 69.89 69.89 69.66 69.66 O.OOOE+OO 195.1 195.1 
38 -149.00650 -149.014587 0.00000000 I 69.89 69.891 69.66 69.66 O.OOOE+OO 195.1 195.1 

39 -149.88734· -150.025085 ·0.00012207 69.89 69.891 69.17 69.17 O.OOOE+OO 195.1 195.1 -
40 1.12570i 0.749766 -0.00024414 I 182.80 182.79 182.53. 182.53 O.OOOE+OO 222.6 222.6 
41 0.39861 I 0.394418 0.00000000 182.79 182.79 182.53! rn2.53 I O.OOOE+OO 222.6 222.6 
42 0.03788 0.033684 0.00000000 182.79! 182.79 182.53 182.53! O.OOOE+OO 222.61 222.6 
43 I 0.01777 -0.0065201 0.00000000 182.79 182.79 182.79 182.79i 0.000E+OO 222.61 222.6 
50 -1.13875 -5.4918841 -0.00360107 10.ool 70.00 69.57 69.56 O.OOOE+OO 195.1 195.1 
51 ! -7.70222 -8.705776 ·0,00097656 69.99 69.99 69.55 69.55 O.OOOE+OO 195.1 195.1 
52 I -10.23152 -10.869146 -0.00067139 69,99 69.99 69.54, 69.54 O.OOOE+OO 195.1 195.1 

I 53 -12.62390 -13.471283 I -0.00079346 69.99 69.99 69.53 69.53 O.OOOE+OO 195.1 195.1 
54 -15.01601 -17.095617 -0.00201416 69.99 69.99 69.53 69.52 o.oooE+ool 195.1 195.1 
55 -20.31051 -20.704296 -0.00036621 I 69.98 69.98 68.83 68.82 O.OOOE+OO 195.1 195.1 
60 0.00000 0.000000 0.00000000 70.00 70.00 70.00 10.ool 0.000E+OO 195.1 195.1 
61 0.00000 0.000000 0.00000000 I 70.00 70.00 70.00 70.00 O.OOOE+OO 195.1 195.1 
62 -18.63493 -18.634930 0.00000000 69.98 69.981 69.98 69.98 0.000E+OO 195.11 195.1 
63 -18.63493 -18.634930 0.00000000 69.98 69.98 69.98 69.98 O.OOOE+OO 195.1 195.1 
64 -21.58872 -21.955103 -0.00030518 69.98 69.98 68.821 68.81 O.OOOE+OO 195.1 195.1 
65 -23.14453 -23.395422 -0.00024414 69.981 69.98 69.91 i 69.91 0.000E+OO 195.1 195.1 
66 -27.86551 I -29.027983 -0.00115967 69.97 69.97 69.40 69.39 0.000E+OO 195.1 195.1 
67 -30.264381 -31.0310101 -0.00079346 69.97 69.97 69.39 69.38 O.OOOE+OO 195.1 195.1 
68 -32.27746 -33.384262 j -0.00103760 69.97 69.97 69.38 69.37 o.oooE+ool 195.1 195.1 
69 -35.62627 -35.729912 -0.000122071 69.97 69.97 69.80 69.80 o.oooE+ooi 195.1 195.1 
70 I -37.67270 -39.088520 -0.00140381 69.96 69.96i 69.79 69.79 O.OOOE+OO 195.1 195.1 
80 0.00000 0.000000 0.00000000 70.00 10.ooi 70.00 70.00 O.OOOE+OO 195.1 195.1 
81 0.00000 0.000000 0.00000000 70.00 70.00~ 70.00 70.00 O.OOOE+OO 195.1 I 195.1 
82 0.00000 0.000000 0.00000000 70.00 70.001 70.00 70.00 O.OOOE+OO 195.1 195.1 
83 -39.16120 -39.161198 0.00000000 70.04 70.04 70.04 I 70.04 0.000E+OO 195.1 195.1 
84 -39.16120 -39.161198 0.00000000 70.04' 70.04 70.04 70.04 O.OOOE+OO 195.1 195.1 
90 -0.31240 -1.224619 -0.00024414 70.00 70.00 69.88 69.881 O.OOOE+OOI 195.1 195.1 
91 -3.36233 -3.8306101 -0.00042725 70.00 70.00 69.88 69.88 o.oooE+ool 195.1 195.1 
92 -39.35467 -39.747265 I -0.00042725 69.96 69.96 69.82 69.82 O.OOOE+OO 195.1 195.1 

AS-1352 
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AFT Auow Model Main OGTS Case 1 (70 °F, Adiabatc, Robinson Fan Curve@ 3550 RPM) 

I Pipe PSlaticln P Static Out dT Slag. TStag. TStag. T Static 1 ·r Stalic dH Slag. H Slag. H Stag. 

I Inlet Outlet In Out In Out 
/in. H2O std. In\\ /in. H2O sld.-lnll Idea.Fl Idea. Fl Idea.Fl Idea. Fl ; ldeo. Fl /Btu/Ihm\ IBtu/lbml (Btunbml 

93 -39.79489 -39.799507 0.00000000 70.04 70.04 69.781 69.78 0.000E+0O 195.1 195;1 

! 94 -39.79951 -39.817299 0.00000000 70.04 70.04 69.78 69.78 0.000E+00 195.1 195.1 

100 -0.35498 -1.076947 -0.00006104 70.00 70.00 69.87 69.87 O.O00E+O0 195.1 195.1 

101 -1.50732 -1.693269 -0.00018311 70.00 70.00 69.87 69.86 o.oooE+ool 195.1 195.1 

102 -124.45306 -124.457901 0.00000000 69.88 69.88 69.60 69.60 0.000E+0O 195.1 195.1 

103 -124.71108 -124.897743 -0.00018311 69.88 69.88 69.59 69.59 0.000E+0O 195.1 195.1 

200 0.00000 0.000000 0.00000000 70.00 70.00 70.00 70.00 0.000E+O0 195.1 195.1 
201 0.00000 0.000000 0.00000000 70.00 70.00 70.00 70.00 O.O00E+0O 195.1 195.1 
202 No Solution No Solution 0.00000000 70.00 70.00 70.00 70.00 -9.502E·03 195.1 195.1 

203 19.79171 19.791706 0.00000000 70.00 70.00 70.00 70.00 0.000E+00 195.1 195.1 

X204 -19.39581 -99.461891 -0.04364014 70.00 69.96 70.00 69.96 8.419E-03 195.1 195.1 
210 0.00000 0.0000001 0.00000000 70.00 70.00 70.00 70.00 O.000E+OO 195.1 195.1 
211 0.00000 0.000000 0.00000000 70.00 70.00 70.00 70.00 0.000E+00 195.1 195.1 

212 0.00000 0.000000 0.00000000 70.00 70.00 70.00 70.00 0.000E+O0 195.1 195.1 
213 No Solution No Solution 0.00000000 70.00 70.00 70.00 70.00 -7.567E-04 195.1 195.1 
214 No Solution No Solution, 0.00000000 70.00 70.00 70.00 70.00 4.140E-03 195.1 195.1 

i 215 No Solution No Solution 0.00000000 70.00 70.00 70.00 70.00 6.398E-03 195.1 195.1 
625 -114.38070 -114.380699 0.00000000 69.94 69.94 69.94 69.94 0.000E+00 195.1 195.1 
531 -124.21120 -124.211205 0.00000000 69.93 69.93 59.93 69.93 0.000E+00 195.1 195.1 
536 -14B.13695 -148.136948 0.00000000 69.89 69.89 69.89 69.89 0.000E+0O 195.1 195.1 
637 -39.17648 -39.199238 0.00048828 70.26 70.261 70.00 70.00 0.000E+00 195.2 195.2 

I X638 No Solution 19.791706 0.00000000 10.ool 10.001 70.00 70.00 -9.784E-03 195.1 195.1 

Pipe H Static HSlalic Rho Rho Slag. Heat Heal Heal 
In Out Slag. In Out Transfer Flux Rate 

/Btunbm\ /Btullbm\ llbmlft3\ llbm/ft3\ Model /Btu/hr-1121 {Btu/hrL 
195.0 195.0 0.07292 0.07265 Adiabatic 0 0 

2 195.0 195.0 0.07242 0.07233 Adiabalicl 0 0 
3 194.9 194.9 0.07229 0.07107 Adiabalici 0 0 
4 195.0 195.0 0.07100 0.07096 AdiabaUcl 0 0 
5 194.9 194.9 0.07092 0.070871 Adiabalic 0 0 
6 195.0 195.0 0.07018 0.070161 Adiabatic al 0 
7 195,0 _195.0 0.07015 0.07006 Adiabalic o' 0 
8 195.0 195.0 0.06988 0.06987 Adiabatic 0 0 
9 195.0 195.0 0.06980 0.06977 Adiabatic 0 0 

16 195.1 195.1 0.06572 0.06567 Adiabatic 0 0 
17 195.1 195.1 0.06562 0.06562 Adiabalic 0 0 

_.1§....._ 195.1 195.1 0.06557 0.06556 Adiabatic 0 0 
19 195.1 195.1 0.06450 0.06448 Adiabatic 0 0 
20 195.0 195.01 0.05461 0.05459 Adiabalic 0 0 
21 195.0 195.0 0.05459 0.05458 Adiabalic 0 0 
22 195.0 195.0 0.05273 0.05271 Adiabatic 0 0 
23 195.0 195.0 0.05197 0.05191 Adiabatic 0 0 
24 195.0 195_01 0.05185 0.05185 Adiabatic 0 0 

-f!L../ 195.0 195.o! 0.05181 0.05180 Adiabatic 0 0 
26 ! 195.0 195.0 0.05173 0.05172 Adiabalic 0 0 
27 195.0 195.0 0.05088 0.05086 Adiabatic 0 0 
28 195.0 195.0 0.05008 0.05008 Adiabatic 0 0 
29 195.0 195.0 0.0500~ 0.05006 Adiabalic 0 0 
30 195.0 195.0 0.05004 0.05004 Adiabalic 0 0 
31 19s.ol 195.0 0.05004 0.05002 Adiabatic 0 0 
32 195.0 195.0 0.04995 I 0.04993 Adiabatic 0 0 
33 195.0 195.0 0.04991 0.04984 Adiabalic 0 0 
35 195.ol 195.0 0.04569 0.04562 Adiabatic 0 0 
36 195.0 195.ol 0.04562, 0.04562 Adiabalic 0 0 

AS-1353 
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AFT Nrow Model Main OGTS Case 1 {70 •F. Adiabatc. Robinson Fan Curve @3550 RPM) 

Pipe H Static H Stade Rho Rho Stag. Heat Heat Heal 
In Out Stag. In Out Transfer Flux Rate 

IBtunbml (Btunbm) (lbm/1131 llbm/1131 Model IBtulhr-1121 /Btu/hr\ 
37 195.0 195.0 0.04558 0.04558 Adiabatic o o 
38 195.0 195.0 0.04554 0.04554. Adiabatic 0 0 
39 194.9 194.9 0.04553 0.04550 Adiabatic 0 0 
40 222.6 222.6 0.06035 0.06030 · Adiabatic o 0 
41 222.6 222.6 0.06024 0.06024 Adiabatic 0 0 
42 222.6 222.6 0.06019 0.06019 AdiabaHc 0 0 
43 222.6 222.6 0.06010 0.06009 Adiabatic 0 0 
50 195.0 195.0 0.07292 0.07212 Adiabatic 0 0 
51 195.0 195.0 0.07171 0.07153 Adiabatic 0 0 
52 195.0 195.0 0.07125 0.07113 Adiabatic I 0 0 
53 195.0 195.0 0.07081 0.07065 Adiabatic I 0 0 
54 195.0 195.0 0.07037 0.06999 Adiabatic 0 0 
55 194.8 194.8 0.06972 0.06965 Adiabatic 0 0 
60 195.1 195.1 0.07292 0.07292 Adiabatic 0 0 
61 195.1 195.1 0.07292 0.07292 Adiabatic 0 0 
62 195.1 195.1 0.06949 0.06949 Adiabatic 0 0 
63 195.1 195.1 0.06949 0.06949 Adiabatic 0 0 
64 194.8 194.8 0.0694B 0.06942 Adiabatic 0 0 
65 195.1 195.1 0.06869 0.06B64 Adiabatic 0 0 
66 195.0 195.0 0.06805 0.06784 Adiabatic 0 0 
67 194.91 194.9 0.06761 0.06747 Adiabatic ol 0 
68 194.9 194.9 · 0.06724 0.06704 Adiabatic ol 0 
69 195.1 195.1 0.06643 0.06641 Adiabatic o! 0 
70 195.1 I 195.1 0.06606 0.06580 Adiabatic ol 0 
80 195.1 195.1 I 0.07292 I 0.07292 Adiabatic 0 0 
81 195.1 195.1 I 0.07292 0.07292 Adiabatic 0 0 
82 195.1 195.1 I 0.07292 0.07292 Adiabatic ol 0 
83 195.1 195.1 I 0.06570 0.06570 Adiabatic 0 0 

! 84 195.1 195.1 ! 0.06570 0.06570 Adiabatic 0 0 
i 90 195.1 195.1 ! 0.07292 0.07275 Adiabatic 0 0 
I 91 195.1 195.1 0.07236 0.07227 Adiabatic 0 ol --

92 195.1 195.1 I 0.06573 0.06566 Adiabatic 0 0 
93 195.0 195.0 0.06569 0.06569 Adiabatic 0 0 
94 195.0 195.0 0.06569 0.06569 Adiabatic. 0 0 
100 195.1 195.1 0.07292 0.07279 Adiabatic! 0 0 
101 195.1 195.1 0.07271 0.07267 Adiabatic 0 0 
102 195.0 195.0 0.05009 0.05009 Adiabatic 0 0 
103 195.0 195.0 0.05004 0.05001 Adiabatic 0 0 
200 195.1 195.1 0.07292 0.07292 Adiabalic 0 0 
201 195.1 195.1 0.07292 0.07292 Adiabalic 0 0 
202 195.1 195.1 0.06920 0.07656 Adiabatic al 0 
203 195.1 195.1 0.07657 0.07657 Adiabatic o! 0 

-X204 195.1 195.1 0.06934 0.05459 Adiabatic 01 0 
210 195.1 195.1 I 0.07292 0.07292 Adiabatic 0 0 
211 195.1 195.1 I 0.07292 0.07292 Adiabatic 0 0 
212 195.1 195.1 0.07292 0.07292 Adiabatic 0 0 
213 195.1 195.1 0.07693 0.07751 Adiabatic o· o. 
214 195.1 195.1 0.07751 0.07431 Adiabatic 0 OI 
215 195.1 195.1 0.01430 I 0.06935 Adiabatic 0 0 
625 195.1 195.1 0.05185 0.05185 Adiabatic 0 0 
631 195.1 195.1 0.05004 I 0.05004 Adiabatic 0 0 
636 195.1 195.1 0.04563 j 0.04563 Adiabatic! 0 0 
637 j 195.1 195.1 0.06578 0.06578 Adiabatic I 0 0 

X638 I 195.1 195.1 0.06898 0.07657 Adiabatic! 0 0 
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AFT Arrow Model Main OGTS Case 1 (70 "F, Adiabatc, Robinson Fan Curve @ 3550 RPM) 

All Junclion Table 
Jct 

I 
Name Mass Flow dP Slag. PSlag. PStag. P Static I 

Thru Junction Tola! In Out In 
llbm/hrl fin. H20 std.) (in. H2O sld. tn\\ ftn. H2O std. fnll (in. H2O std. loll ! 

1 Assianed Pressure 2.443 0.00000 0.0000 0.00000 -0.46934 
2 ICV Filter.N02-010 2.443 1.25658 -1.4706 -2.72719 -1.94173 
3 Area Chance 2.443 0.20800 -3.2130 -3.42099 -3.68618 
4 Area Chanoe 2.443 0.38627 -10.0394 -10.42568 -12.53375 
5 Area Chanoe 2443 0.21201 -10.6327 -10.84468 -11.11499 

X6 !CV 2.443 3.74314 -11.0974 -14.84051 -13.59866 
7 Area Chanae 2 443 0.02398 -14.9867 -15.01068 -15.47457 
8 HV-114 2443 0.94453 -15.5366 -16.48112 -16.55699 
9 HV-115 2 443 0.42023 -16.5244 -16.94462 -17.01423 
16 TeeorWue NIA See losses -39.0696 -39.06957 -39.57029 
17 36-V-049 15114 0.25113 -39.3129 -39.56406 -39.76582 
18 HV-125 15.114 0.25864 -39.5765 -39.83514 -40.02973 
19 Packed Tower 15114 5.77004 -39.8962 -45.66622 -40.34983 
20 Venturi/Demister 15114 53.61032 -45.7745 -99.38476 -46.23574 
21 TeeorWve NIA. 0.00000 -99.4619 -99.46189 -100.00702 
22 Condenser Demister 15.114 10.07015 -99.5326 -109.60276 -100.07787 

X23 WSSHeater 15.114 4.01529 -109.6771 -113.69239 -110.24178 
24 WSS Valve V-072 15114 0.32646 -114.0436 -114.37003 -114.61702 
25 TeeorWue NIA See losses -114.3807 -114.38070 -114.95518 
26 HV:313 15.114 0.33264 -114.6534 -114.98602 -115.22809 
27 HEPA 15114 4.582311 -115.0665 -119.64875 -115.64201 
28 HV-314a 15114 0.11286 I -123.9569 -124.06976 -124.55138 
29 I HEGAI 15.114 4.21437 -119.7390 -123.95342 -120.32436 
30 HV-314b 15.114 0.11291 -124.0733 -124.18618 -124.66800 
31 TeeorWve NIA 0.00000 -124.2112 -124.21120 -124.80617 
32 36-V-017 151141 0.34679 -124.3014 -124.64820 -124.89667 
33 Tee orWve NIA See losses -124.9303 -124.93027 -125.56457 

X34 SCR 25.853 22.52108! -125.2850 -147.80612 -125.99634 
36 Tee orWve NIAi o.00000I -148.1369 -148.13695 I -148.50980 
37 HV-525 25,853. 0.22300 -148.1766 -148.39961 -148.54942 
38 36-V-024 25.8531 0.22956/ -148.4035 -148.63303 -146.77660 
39 Area Channe 25.8531 0.06106! -148.6411 -14s.10213 I -149.01459 
40 Fan N31-025 25 853~ -150.55161 -148.8392 1.71238 ! -150.02509 
41 36-V-080 25.853 0.35063 I 1.3370 0.986371 0.74977 
42 HV-526 25.853! 0.35599 0.9822 0.62617 o:39442 
43 Branch 25 853 0.58798 0.6220 0.03400' 0.03368 
44 Assioned Pressure 25.853 0.00000 0.0000 0.00000 -0.01623' 
50 Assioned Pressure 1.675 0.00000 0.0000 O.OOOOQ. -1.13875 · 
51 AWTE Filler N22-026 1.675 2.20376 -4.3404 -6.54420 -5.49188 
52 HV-111 1.675 1.52115 -7.5448 -9.06590 -8.70578 
53 AWTE 1.675 1.74941 -9.7016 -11.45102 -10.86915 
54 HV-113 1.675 1.53995 -12.2958 -13.83574 -13.47128 
55 Tee orWve NIA See losses -17.38251 -17.38251 -19.03365 
60 Assianed Pressure 0 0.00000 0.0000 0.00000 0.00000 
61 SMF Dilution Filler N02-049 0 0.00000 0.0000 0.00000 0.00000 

X62 TV-014 0 18.63494 0.0000 -18.63493 0.00000 
63 Area Chanae 0 0.00000 -18.6349 -18.63493 -18.63493 
64 TeeorWve NIA See Losses -18.6507 -18.65072 -21.58186 
65 HV-002 4.117 3.96802 -19.0142 -22.98223 -21.95510 
66 SMFN02-019 4.117 3.20005 -23.2330 -26.43308 I -23.39542 
67 HV-003 4.117 1.23150 -27.5910 -28.82253 -29.02798 
68 HV-004 4117 1.24148 -29.5861 -30.82764 -31.03101 I 
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AFT Arrow Model Main OGTS Case 1 (70 "F, Adiabatc, Robinson Fan Curve @ 3550 RPM) 

Jct Name 

69 SMFN02-020 
70 . HV-005 

80 Assianed Pressure 
81 
82 Area Chanoe 

X83 32-V-003 
64 Area Chanoe 
90 Assianed Pressure 
91 WSS Riter N02-101/102 
92 FV-016 
93 TeeorWve 
94 TeeorWve 
100 Assloned Pressure 
101 SCR Riter N02-022 
102 HV-504 
103 36-V-019 
200 Assianed Pressure 
201 WSS Filler N02-093 ! 

X202 FV-331 
203 Tee or Wvel 
204 Tee or Wve I 
210 Assianed Pressure 
211 ! SWS Tank Filter N02-014A 
212 I Area Chanae 

X213 I 37-V-004 
214 Area Chanae 
215 Area Chanae I 
625 Dead End 
631 Dead End 
636 Dead End 
637 Wasle Feed Blower 
638 Assianed Flow Vac Puma 

Mass Flow 
Thru Junction 

llbm/hrl 
4,117 
4 117 

0 

0 

0 
0 
0 

8,320 
8 320 
83201 

NIA 
NIA 

10723 
10 723 
10,723 
10,723 

0 
0 

0 
0 

0 
0 
0 

o 
0 

dPStag. 
Total 

fin. H20 std.I 
3.28492 
1.94054 
0.00000 
0.00000 
0.00000 

39.16119 
0.00000 
0.00000 
2.13601 

35.49265 
See losses 

0.00000 
0.00000 
0.42997 

122.598661 
0.25270 
0.00000 
0.00000 

20.16748 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

-21.77087 
O No Solution 
O No Solution 
0 0.00000 
o 0.00000 I 
0 0.00000 

2.682 0.00000 I 
0 No Solution I 

P Stag. 
In 

/in. H2O std. loll 
-31.9300 
-35.3185 

0.0000 
0.0000 
0.0000 
0.0000 

-39.1612 
0.0000 

-0.9115 
-3.5154 

-39.1879 
-39.1925 

0.0000 
-0.7213 
-1.3371 

-123.9406 
0.0000 
0.0000 
0,0000 

19.7917 
19.7917 
0.0000 
0.0000 
0.0000 
0.0000 

No Solulion 
No Solution 

-114.3807 
-124.2112 
-148.1369 

-38.5490 
No Solulion 

PS!ag. 
Out 

/in. Hzo·sld. In\\ 

-35.21494 
-37.25901 

0.00000 
0.00000 
0.00000 

-39.16120 
-39.16120 

0.00000 
-3.04750 

-39.00806 
-39.18791 
-39.19253 

0.00000 
-1.15126 

-123.93574 
-124.19325 

0.00000 
0.00000 

-20.18750 
19.79171 I 
19.791711 
0.00000 
0.000001 
0.00000 

21.77087 
No Solution 
No Solution 
-114.38070 
-124.21120 
-148.13695 
-38.54910 

No Solution 

P Static 
In 

lin. H20 std. In\\ 

-33.38426 
-35.72991 

0.00000 
0.00000 
0.00000 
0.00000 

-39.16120 
-0.31240 
-1.22462 
-3.83061 

-39.69032 
-39.79951 

-0.35498 
-1.07695 
-1.69327 

-124.45790 
0.00000 
0.00000 
0,00000 

19.79171 
19.79171 

0.00000 
0.00000 
0.00000 
0.00000 

No Solution 
No Solution 
-114.38070 
-124.21120 
-148.13695 

-39.17638 
No Solulion 

I Jcl P Slalic dT Stag. J T Slag. T Stag. I T Sta lie In I T Stalic dH I H Stag. In H Stag. 
Out j Inlet OuUet i Out Stag. Out 

fin. H2O std. (all (dea. Fl Idea. fl fdeo. Fl I Idea. Fl I Idea. fl /Bluflbml I /Btuflbm\ IBtuflbml 
-0.46934 o.oooooooi 10.00 10.001 10.ool 10.00 o.do 195.1 I. 195.1 

2 -3.19980 -0.0012201 I 10.00 10.00 I 69.82 ! 69.82 o.oo 195.1 195_1 
3 -5.87268 -0.0017090 70.00 70.00 69.82 69.06 0.00 195.1 195.1 
4 -10.90774 0.0010986 69.99 69.991 69.02 69.80 0.00 195.1 195.1 
5 -13.34431 -0.0017090 69.99 69.99 69.80 69.02 0.00 195.1 195.1 

l---'X~6~i----·~15=·=32=8=20,._-0=·=00=2~1=91~3-__ 6=9=.9=9+--~6=9=.9=9;--_~6=9·=o2=-i----6=9=.8=o+---o=·=oo,... __ ~19=5=·1+---1=9=5-·1 
7 -16.02965 -0.0004272 69.99 69.99 69.79 69.59 0.00 195.1 195,1 
8 -16.97091 -0.0004883 69.98 69.98 69.58 69.79 0.001 195.1 195.1 
9 -17.43499 -0.0004272 69.98 69.98 69.79 69.79 0.00 195.1 195.1 
16 -39.57029 I 0.0000000 70.02 70.02 69.81 69.81 I NIA 195.1 195.1 
17 -40.01730 -0.0003052 10.021 70.01 69.83 69.83 0,00 195.1 195.1 
18 -40.28872i -0.0002441 70.01 70,01 69.83 69.82 0.00 195.1 195.1 
19 -46.121311 -0.0055152 10.01 I 10.01 69.82 69.81 o.oo 195.1 195.1 
20 -99.92975' -0.0525513 70.01 69.96 69.61 69.68 0.00 195.1 195.1 
21 -100.00702 0.0000000 69.96 69.96 69.68 I 69.68 N/A 195.1 195.1 
22 -110.16729 -0.0098877 69.96 69,95 69.681 69.65 0.00 195.1 195.1 

X23 -114.26513 -0.0039063 69.951 69.941 69.651 69,64 0.00 195.1 195.1 

1--=-24-'--+---'-1'-'-1~4-=94=4~1=8-1--·=0-=0=00=3=0=52=+---=69=.9"-4'-+-----'6"'9"'.9"'44------"6'-"'9"'.6'--'-4-!-i __ __,,6""9,.,,6:,.i4 ---=0-=00-+---~19~5=.1'-+-__ ~19~5~.1 ... 
25 -114.95518 0.0000000 ! 69.94 I 69.94 ! 69.64 [ 69.64 N/A 195. 1 I 195.1 

AS-1356 



· AFT Arrow 3.0 butput 
DMJMH+N 

RPP-24544 REV ld 

(10of 13) 

Calculation No. 145579-D-CA-061, Rev. 0 
Attachment 2 

Page 24 of 104 

2/21/2006 

AFT Arrow Model Main OGTS Case 1 (70 'F,·Adlabatc,Roblnson Fan Curve@3550 RPM) 

Jct P StaUc dTStag. TStag. TStag. T Statlcln TSlatic dli H Stag.In HStag. 
Out Inlet OuUet Out Stag. Out 

/in. H2O std. lnll Idea. Fl ldeo. Fl· (dea. Fl Idea.Fl Idea.Fl IBtunbml IBlunbml IBIURbml 
26 -115.56142 -0.0003052 69.94 69.94 69.64 69.64 0.00 195.1 195.1 

27 -120.23390 I -0.0045166 69.94 69.94 69.64 69.62 0.00 -195.1 195.1 
28 -124.66447 I -0.0001221 69.93 69.93 69.61 69.61 0.00 195.1 195.1 
29 -124.54789 -0.0041504 69.94 69.93 69.62 69.61 0.00 195.1 195.1 
30 -124.78114 -0.0001221 69.93 69.93 69.61 69.61 0.00 195.1 195.1 
31 -124.80617 0.0000000 69.93 69.93 69.61 69.61 NIA 195.1 195.1 

32 -125.24420 -0.0003052 69.93 69.93 69.61 69.60 0.00 195.1 195.1 
33 -125.56457 0.0000000 69.91 I 69.91 69.56 69.56 N/A 195.1 195.1 

X34 -148.17836 -0.0217896 69.91 69.89 69.52 69.66 0.00 195.1 195.1 
36 -148.50980 0.0000000 69.69 69.89 69.66 69.66 NIA 195.1 195.1 
37 -148.77275 -0.0002441 69.69 69.89 69.66 69.66 0.00 195.1 195.1 
38 -149.00650 -0.0002441 69,69 69.89 69.66 69.66 0.00 195.1 195.1 
39 -149.88734 -0.0007324 69.69} 69.69 69.66 69.17 0.00 195.1 195.1 
40 1.12570 112.9097900 69.89 182.80 69.17 162.53 -27.52 195.1 222.6 
41 0.39861 -0.0002441 182.79 182.79 162.53 182.53 0.00 222.6 222.6 
42 .0.03788 -0.0001831 182.79 182.79 182.53 182.53 0.00 222.6 222.6 
43 0.01777 0.0000000 182.79 182.79 182.53 182.79 0.00 222.6 222.6 
44 -0.01623 0.0000000 70,00 70.00 70.00 70.00 0.00 195.1 195.1 
50 -1.13875 0.00000001 10.ool 70.00 70.00 70.00 0.00 195.1 195.1 
51 I -7.70222 -0.0021973 I 70.00 69.99 69.56 69.55 0.00 195.1 195.1 
52 ! -10.23152 -0.0014648 69.99 69.99 69.55 69.54 0.00 195.1 195.1 
53 l -12.62390 -0.0017090 69.99 69.99 69.54 69.53 o.oo 195.1 195.1 
54 I -15.01601 -0.0015259 69.99 69.99 69.53 69.53 0.00 195.1 195.1 
55 ! -19.03365 0.0000000 69.98 69.98 69.33 69.33 NIAi 195.1 195.1 
60 0.00000 0.0000000 JO.OD 70.00 70.00 70.00 0.00 195.1 195.1 
61 0.00000 0.0000000 70.00 70.00 70.00 70.00 0.00 195.1 195.1 

X62 -18.63493 -0.0180054 I 70.00 69.98 70.00 69.98 0.00 195.1 195.1 
63 ! -18.634931 0.00000001 69.98 69.98 69.98 69.98 0.00 195.1 195.1 
64 I -21.58186 0.0000000 I 69.98 69.98I 68.82 68.82 N/A 195.1 195.1 
65 -23.14453 -0.0018311 69.98 69.98 68.81 69.91 0.00 195.1 195.1 
66 -27.86551 -0.0040894 69.98 69.97 69.91 69.40 0.00 195.1 195.1 
67 ' -3o.2643al -0.0011597 69.97 69.97 69.39 69.39 o.ool 195.1 195.1 
68 -32.27746 -0.0012207 69.97 69.97 69.381 69.38 0.00 195.1 195.1 
69 -35.62627 -0.0024414 1 69.97 69.97 69.37 69.80 o.ool 195.1 195.1 
70 -37.67270! -0.0018921 69.97 69.96 69.80 69.79 o.ool 195.1 195.1 
80 0.00000 ! 0.0000000 70.00 70.00 70.00 70.00 0.00 195.1 195.1 
81 0.00000 0.0000000 70.00 70.00 70.00 70.00 0.00 195.1 195.1 

__ 82 I 0.000001 0.0000000 70.00 70.00 1 70.00 70.00 o.ool. 195.1 195.1 
X63 ·1 -39.16120i 0.0351563 70.00 70.04 70.00 70.04 o.ooi 195.1 195.1 
84 · •39.16120 I 0.0000000 70.04 70.04 70.04 70.04 o.ool 195.1 195.1 
90 -0.31240 0.0000000 70.00 70.00 70.00 70.00 o.ool 195.1 195.1 
91 -3.36233 -0.0021362 70.00 70.00 69.88 69.88 0.00 195.1 195.1 
92 -39.35467 -0.0347290 70.00 69.96 69.88 69.82 0.00 195.1 195.1 
93 -39.69032 0.0000000 70.04 70.04 69.83 69.83 N/A 195.1 195.1 
94 -39.79951 0.0000000 70.04. 70.04 69.78 69.78 NIA 195.1 195.1 

100 -0.35498 0.0000000_ 70.00 70.00 70.00 70.00 0.00 195.1 195.1 
101 -1.507321 -0.0004272 70.00 70.00 69.87 69.87 0.00 195.1 195.1' 
102 -124.45306 I -0.1201172 70.00 69.88 69.86 69.60 · 0.00 195.1 195.1 
103 -124.71108 -0.0002441 69.88 69.88 69.60 69.59 0.00 195.1 195.1 
200 0.00000 0.0000000 70.00 70.00 70.00 70.00 0.00 195.1 195.1 
201 0.00000 0.0000000 70.00 10.ool 70.00 70.00 0.00 195.1 195.1 

l X202 -20.18750 0.0000000 70.00 10.00! 70.00 70.00 0.00 195.1 195.1 
203 19.79171 0.0000000 70.00 70.00 70.00 70.00 N/A 195.1 195.1 

I 204 19.79171 0.0000000 70.00 70.00 70.00 70.00 NIA 195.1 195.1 
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AFT Arrow Model Main OGTS Case 1 (70 'F, Adiabalc, Robinson Fan Gurve@ 3550 RPM) 

Jct ?Static dTStag. T Slag. TStag. T Slaticln I T Static dH HStag.ln HSlag. 

Out Inlet .Outlet 
Idea. Fl l Out Slag. Out 

lin. H2O std. lnll Idea. Fl Idea. Fl Idea.Fl - Idea. Fl 1B!u/lbml IB!ullbml /BtuJlbm\ 

210 0.00000 · 0.0000000 I · 70.00 70.00 10.ool 70.00 0.00 195.1 195.1 

211 0.00000 0.0000000 70.00 70.00 10.ool 70.00 0.00 195.1 195.1 

212- 0.00000 0.0000000 70.00 70.00 70.00 70.00 0.00 195.1 195.1 

X213 21.77087 0.0000000 70.00 70.00 70.00 70.00 0.00 195.1 195.1 

· 214 NoSalution No Solution No Solution No Solution No Solution No Solution 0.00 Na Solution No Solution 

215 No Solution No Solution No Solution No Solution NoSalulion No Solution 0.00 No Solution No Solution 

625 -114.38070 0.0000000 69.94 69.94 69.94 69.94 0.00 195.1 195.1 

631 -124.21120 0.0000000 69.93 69.93 69.93 69.93 0.00 195.1 195.1 

636 -148.13695 0.0000000 69.89 69.89 69.89 69.89 0.00 195.1 195.1 
637 -39.17648 0.0000000 70.26 70.26 70.00 10.ool 0.00 195.2 195.2 
638 No Solution No Solution No Solution No Solution No Solution No Solution 0.00 No Solution No Solution 

Jct H StaUcln HS!a!ic Sonic 
Out Area 

IBtullbnil IBtullbm\ li~ches2l 

1 195.1 195.1 2.058 
2 195.0 195.0 2.065 
3 195.0 194.9 2.075 
4 194.91 195.0 2.111 
5 19s.ol 194.91 2.114 

XS 194.91 195.o! 2.117 
7 195.0i 195.0j 2.139 
8 195_01 195.ol . 2.142 

I 9 195.0 195.ol 2.147 
i 16 195.1 I 195.1 NIA 
I 17 195.1 195.1 14.133 

18 195.1 195.1 14.144 
19 195.1 195.1 14.157 
20 195.1 195.0 14.394 
21 195.0 195.0 NIA 
22 195.0 195.0 17.005 

X23 195.0 195.0 17.608 
24 195.0 195.0 17.881 
25 195.0 195.0 NIA 
26 195.0 195.0 17.919 
27 195.0 195.0 17.946 
28 195.0 195.0 18.532 
29 195.0 195.0 18.249 
30 195.0 195.0 18.540 
31 195.0 195.0 NIA 
32 195.0 195.0 18.556 
33 195.0 195.0 NIA 

X34 195.0 195.0 31.856 
36 I 195.0 195.0 NIA 
37 195.0 195.0 34.799 
38 I 195.0 195.0 34.831 
39 195.0 194.9 34.865 
40 194.9 222.6 34.893 
41 222.6 222.6 23.915 
42 222.6 222.6 23.936 

~~ 222.6 222.6 N/A 

44 195.1 195.1 23.995 
50 195.1 195.1 1.411 
51 195.0 195.0 1.427 
52 195.0 195.0 1.438 
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./'FT /!vrow 3.0 Output. 
DMJMH+N 

Jct HStalicln 

IBtui'lbm) 
53 195.0 
54 195.0 
55 194.9 
60 195.1 
61 195.1 

X62 195.1 
63 195.1 
64 . .194.8 
65 194:8 
66 195.1 
67 19s.ol 
68 194.9 
69 194.9 
70 195.1 
80 195.1 
81 195.1 
82 195.1 

X83 195;1 
84 195.1 
90 195.1 
91 195.1 
92 195.1 
93 195.1 
94 195.0 
100 195.1 
101 195.1 
102 195.1 
103 195.0 
200 195.1 
201. 195.1 

X202. 195.1 
203 I 195.1 
204. I 195.1 

· 210 195.1 
211 I 195,1 
212 195.1 

X213 195.1 
214 No Solution 
215 No Solution 
625 195.1 
631 195.1 
636 i 195.1 
637 195.1 
638 No Solution 

Junc!ion Loss Table 
Jct Pipe Pipe 

# Dir. 
16 P94 In 

P16 Out 
P70 In 

21 P21 Out 
P20 In 

RJ>P.,.24544 REV ld 
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2/21/2006 

AFT Arrow Model Main OGTS Case 1 (70 °F. Adiabatc, Robinson Fan Curve@ 3550 RPM) 

H Static Sonic 
Out Area 

. IBtunbml (inches2) 
195.0 1.446 
195.0 1.456 
194.9 NIA 
195.1 0.000 
195.1 0.000 

. 195.1 0.000 
195.1 0.000 
194.8 NIA 
195.1 3.643 
195.0 3.684 
194.9 3.727 
194.9 3.748 
195.1 3.772 . 
195.1 3.807 
195.1 0.000 
195.1 0.000 
195.1 0.0001 
195.1 0.000 
195.1 0.000 
195.1 7.008 
195.1 7.024 I 
195.1 7.070 
195.1 NIA 
195.0 NIA 
195.1 9.031 
195.1 9.048 
195.0 9.062 
195.0 13.147 
195.1 0.000 
195.1 0.000 
195.1 0.000 
195.1 NIA 
195.1 NIA 
195.1 0.000 
195.1 0.000 
195.1 0.000 
195,1 0.000 

No Solution 0.000 
No Solution 0.000 

195.1 0.000 
195.1 0.000 
195.1 0.000 
195.1 2.503 

No Solution 0.000 

dP Stag. Total 
lin. H2O std.I 

-0.1407 
0.000 

o.39641 
0.000 
o.oool 
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PFT Arrow 3.0 Output 
DMJMH+N 

Jct Pipe Pipe 

# Dir. 
·p204 in · 

25 'p24 In 
P625I In 

P25 Out 
31 P30 In 

P31 Out 
P631 In 

33 P32 In 
P33 Out 

P103 In 
36 P35 · In 

P36 Out 
P636 In 

55 pg In 
P55 Out! 

I P54 In 
64 P63 In 

P64 Out 
PSS In 

93 P92 In 
P93 Out 

P637 In 
94 P93 In 

P94 Out 
P84 In 

203 P202 In 
! P203 outl 
I P638I In 

I 204 P203 In 
P204I Out 
P215 In 

., . 
. . . ~ 

·-· . . 
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AFT /vrow Model Main OGTS Case 1 (70 •F. Adiabatc, Robinson Fan Curve @ 3550 RPM) 

dP Stag. Total 
fin. H20 std.\ 

0.000 
0.000 · 

0.000 
0.1755 
0.000 
0.000 
0.000 

0.1711 
0.000 

0.5507 
0.000 
0.000 
0.000 

0.2625 
0.000 
1.474 
0.000 
0.000 

0.8775 
-0.2123 

0.000 
0.6161 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

AS-1360 



RPP~24544;REV1d .. 

Calculation No. 145579-D-CA-061, Rev .. O 
Attachment 2 

Page 28 of I 04 

. This page intentionally left blank. 

AS-1361 



· RPP~24544 REV ld 
C~lculation No. i45579.;D-CA-06l, Rev. 0 

Attachment 2 
Page 29 of 104 

AFT Arrow 3.0 Input 
DMJMH+N 

(1 of 12) 

AFT Arrow.Model Main OGTS Case 2 (115"F, Heat Transfer, Fan Curve @3550 RPM. Crean Allers) 

Tide: AFT A.row Model Main OGTS Case 2 (115"F, Heat Transfer,.Fan Curve @3550 RPM, Clean Fillers) 
Input File: C:VIFT Producls\AFT A.row\DBVS-OGTS-R2.aro 

Number Of Pipes= 63 
Number Of Junctions= 64 

Length March Solution Melhod wilh Mach Number Limils 
Segments Per Pipe= 2 
Mach Number lncrjlment= 0.01 
Pressure Tolerance= 0.0001 relative change 
Mass Flow Rate Tolerance= 0.0001 relative change 
Enthalpy Tolerance= 0.0001.relative change 
Flow Relaxation= (Automatic). 
Pressure Relaxation= (Automatic) 
Resistance Relaxation= (Aulomalic) 

Fluid Database: AFT Standard 
Fluld:Air . 
Max Fluid Temperature Data= 1000 deg. K 
Min Fluid Temperature Dala= 200 deg. K 
Molecular Weight =28.97 amu 
Gas Constant =0.06855 Btu/lbm-R 
Critical Pressure =37 .25 aim 
Critical Temperature =132.41 deg. K 
Acenlric Factor =0.021 
Equation of Slate= Redlich-Kwong 
Enthalpy Model= Generalized 
Specific Heat Ratio Accuracy= High 

. Atmospheric Pressure= 14.3 psia 
Gravitational Acceleration= 1 g 
Standard Pressure= 14.696 psia 
Standard Temperature= 60 deg. F 
Turbulent Flow Above Reynolds Number= 4000 
Laminar Flow Below Reynolds Number= 2300 

Pine lnnul Table 

Pipe I Name Pipe l Lenglh Length Hydraulic Hydraulic Friction Roughness I Roughness 
Defined I Units Diameter Diam. Units Data Set Units 

2/21/2006 04:45 PM 

Losses (K) 

1 I Pioe Yes i 64 inches 6.065 inches Unsnecified I 0.00015 feel 2.93 
2 Pine Yes I 104 inches 6.065 inches Unsnecified 0.00015 feet 0.71 
3 Pine Yesi 177.167 inches 4.026 inches Unsnecified 0.00015 feet 1.855 
4 I Pioe Yes I 62 inches 6.065 inches Unsnecified 0.00015 feet 0.24 
5 P.!2e Yes! 22 inches · 4.026 inches Unsoecified ! 0.00015 I feet 0 
6 Pioe Yes I 72 inches 6.065 inches Unsoecified I 0.00015 feel 0.08 
7 Pine Yes! 141.5 inches 5.047 inches Unsnecifled 0.00015 I feet 0 
8 Pi~ Yesl 6 inches 6.065 inches Urisnecified 0.00015 feet 0.07 
9 Pio-;f - Yes i 38.5 inches I 6.065 inches Unsnecified 0.00015 feet 0.24 
16 Pioe Yes! 181 inches I 15.624 inches Unsaecified 0.00015 I leei 0.36 
17 Pie Yes! 28 inches! 15.624 inches Unsoecified 0.00015 feet 0 
16 Pine Yes 1 25 inches' 15.624 inches Unsnecified 0.00015 feet 0.11 

,_!L ___ P_iQe Yesi 25 inches! 15.624 inches Unsnecified 0.00015 feel 0.21 
20 Pioe Yes! 32 inchesl 15.624 inches Unsneciffed 0.00015 feet 0.11 
21 Pioe Yesi 20 inches! 15.624 inches ~ecified 0.00015 feet 0.11 
22 Pioe Yesl 22 inches! 15.624 inches t..insoecifiedi 0.00015 feel 0.11 
23 Pine Yesl 33 inches i 15.624 inches I UnsneciHed 0.00015 I feeti 0.58 i 
24 Pipe Yes! 5 _im;.t,esL.. 15.624 inches Unspecified 0.00015 feel O: 

• 25 Pipe _Yes! _.19.251._ inchesi 15.624 inchesi U!!fillecifiedl 0.00015I feet 0.15j 

l __ l§_~ ____ PJEe Yes; 30.251 inches! 15.6241 inchesruns~~in-edl 0.00015l feed 0.11! 
. 27 i Pipel Yesi 45 inchest 15.624! inches! ],Jnspecifiedl 0.0001si _____ f,:e~,e.,l.i-----"o,,._.1~1 
i 28 ! Pipe! .Yes! 6:_inchesl .. __ 15.624! inches! Uns£lll,iftedl _ 0.00015J ____ -'f"'ee,,,14-! ____ ~oi 
I 29 ! __ _l'ip~ ____ Yes! _______ 6! inchesi 15.6241__ inchesl __ Unspecmedl 0.00015! feet'! ______ o! 
I 30 i Pipel Yesi 24[inches! 15.624i inches! Unspecified! 0.000151 feet_ o! 
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AFr Arrow Model Main OGJ:S .. Case 2 (115°F, HeatTransfer, Fan Cuive @3550 RPM, Clean Filters) 

Pipe Name Pipe Lenglh Lenglh · Hydraufic 
Defined Units Diameter 

31 Pioe Yes 173.5 inches 15.624 
32 Pioe Yes 6 inches 15.624 
33 Pioe Yes 106.25 inches 19.564 
35 Pioe Yes 660 inches 23.5 
36 Pine Yes 20 inches 23.5 

Hydraulic 

Diam. Units 
inches 

Friction. 
Data Set 

Unsoecified 
inches Unsoecified 
inches Un=ecified 
inches Unsoecified 
inches Unsoecified 

Roughness Roughness 
Uniis 

0.00015 feel 
0.00015 feet 
0.00015 feet 
0.00015 feel 

0.00015 feet 

Losses (K) 

0 
0.18 
0.42 
0.57 

0 
37 Pine Yes 16.5 inches 23.5 inches Unsnecified 0.00015 feet 0 
38 24" Sch 10 Yes 34.5 inches 23.5 inches Unsnecified 0.00015 feel 0 
39 EJ-604 Yes 18.75 inches 17.624 inches Unsnecified · 0.00015 feet 0.1 
40 EJ-605 Yes 38.8 inches 19.564 inches Unsoecified 0.00015 feet 0.61 
41 EJ-605 Yes 9.5 inches 19.564 inches Unsoecified 0.00015 feet 0 
42 EJ-605 Yes 9.5 inches 19.564 inches Unsoecified 0.00015 feet 0 
43 Stack Yes 149 feel 48 inches Unsi>ecified 0.00015 feet 0.88 
50 Pine Yes 131 inches 4.026 inches Unsoecified 0.00015 feet 3.16 
51 Pine Yes 33.875 inches 4.026 inches Unsoecified 0.00015 feel 0.7 
52 Pine Yes 47.125 inches 4.026 inches Unsnecified 0.00015 feet 0.32 

· 53 Pioe Yes 83.625 inches 4.026 inches Unsnecified 0.00015 feet 0.32 
54 Pine Yes 283.25 inches 4.026 inches Unsnecified 0.00015 feet 0.4 
55 Pioe Yes 9.5 inches 5.047 inches Unsnecified 0.00015 feel 0.1 
60 Pioe Yes 120 ·inchesi 8.329 inches Unsoecified 0.00015 feel 3.17 
61 Pioe Yes 91 inches 6.065 inches Unsoecified 0.00015 feet 1.35 
62 Pioe Yes 191.5 inches 6.065 inches! Unsoecified 0.00015 feet 0.2 
63 Pine Yes 46.75 inches 5.047 inches Unsnecified 0.00015 feet 0.74 
64 Pine Yes 24 inches 5.047 inches Unspecified 0.00015 feel 4.031416E-02 
65 Pine Yes 18 inches 10.42 I inches Unsnecified 0.00015 feet 1.514091 
66 Pine Yes 152 inches 6.065 inches Unsoecified 0.00015 feel 0.3703681 
67 Pioe Yes 24 inches. 6.065. inches Unsnecified 0.00015 feet 0.45909 
68 Pioe Yes 41 inches! 6.065 inches Unsnecified 0.00015 feet 0.64 
69 i Pipe Yes 15 inches 8.329 inches Unspecified 0.00015 feet 0.22 
70 B"Sch 10 Yes 527 inches 8.329 inches Unspecified I 0.00015 feel 2.31 
80 Pioe Yes I 6 inches 1.61 inches Unsnecified 0.00015 feel O' 

81 Pioe Yes 24 inches 1.61 inches Unsoecified 0.00015 feel 1 
82 Pioe Yes 18 inches 2.067 inches Unsoecified 0.00015 feetl 0.47 
83 Pipe 1 Yes 149 inches 2.067 inches Unsnecified 0.00015 feet 2.52 
84 3" Sch 40 Yes 804 inches 3.068 inches Unsoecified 0.00015 feel 1.28 
90 Pine Yes 76 inches 12.39 inches Unspecified 0.00015 I feet 2.81 
91 Pine Yes 80 1 inches 12.39 inches Unspecified 0.00015 feel 1.38 
92 12" Sch 10 Yes 84 inches 12.39 i inches Unspecified 1 .0.00015 feet 1.02 
93 Pioe Yes 6 inches 12.39 ! inches Unsnecified 0.00015 feel 0 
94 I Pioe Yes 23 inches\ 12.391 inches Unsnecified 0.00015 feet 0 

I 100 I Pioe Yes 50.5 inches I 13.624 f inches Unsoecified 0.00015 feet 1.97 
101 Pine i Yes 16.5 inches! 13.624 inches Unsoecified 0.00015 feet 0.5 
102 Pioe Yesl 8 inches 13.624 inches Unsnecified 0.00015 feet 0 
103 14" Sch 10 Yes 59.5 inches 13.624 inches Unsnei:ified 0.00015 feet 0.29 
200 Pioe Yes 20 inches 12.39 inches I Unsnecified 0.00015 feet 0.79 1 

201 Pioe Yesl 10.5 inches 6.0651 inchesl Unspecified 0.00015 feet 1.26 
202 I Pine Yes 6 inches 6.065.I inches Unspecified 0.00015 •. feet 0 
203 Pine Yes 17 inches 6.065 I inches Unsoecified 0.00015 _ reed 0.33 
204 i Pioe Yes 62 inches I 8.329 . inches Unsnecified 0.00015 I feet 0.81 

! 210 ! Pipe' Yes, 61 inchesi 1.61_! inches._ Un~wcifi~.Q. __ Q_.00015, feet! .. ---2. 
r211 I Pipe Yesi 20! inches! 1.61; inches I Unsoecifiedl 0.00015 feed 1 
! 212_! _ Pi?el_ Yes!_ 1ai_ __ inchesL__ __ 2.0671 inches! ld.ill;pecifiecl!__ 0.0001fil _____ feetj-- 0.1LJ 
i 213 1. __ __EjpL __ Ye-;! 181-i inches! 4.026.i.._._.inches! Uns11.ecified! ... 0.00015! ... feet, ______ -~ r-wr __ __fip~L_ __ Yes! 313.5 inchesl -· 3.068~ inches,._Unspecifiedl 0.00015! ·-·-·· .. feet! 0.021 
I 21sl"" Pipe! Yesl 10461 [nchesj 4.026! inchesi Unspecified!_._ 0.00015i feeti 0.9, 
, 625: Pipe! ___ Yesi 6, inches, 15.624' inches! Unspecifiedl o.00015r • feed O, 
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AFT Arrow 3.0 Input 
DMJMH+N 

Pipe Nanie 

631 Pioe 

636 Pine 
637 Pioe 
638 Pioe 

Pipe Initial Flow 

1 
2 

3 
4 

5 
6 
7 
8 
9 

16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 I 
30 
31 I 
32 I 

33 i 
35 I 
36 : 
37 
38 
39 
40 
41 I 
42 
43 
50 
51 I 

I 52 l I 
! 53 I ! I 

54 ! ' ' 
55 I 
60 ' 

i-61 i 

! 62 I 

~-1--·--
I 64 , 

1---
65 
66 
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AFT Arrow Model Main OGTS Case 2 (115°F, .Heat Transfer, Fan Cuive @ 3550 RPM, Clean Alters) 

Pipe Length Length Hydraulic Hydraulic · Friction Roughness Roughness Losses(K) 

Defined Units Diameter Diam.Unils Data Set Units 

Yes 6 inches 15.624 inches Unsnecified 0.00015 feet 0 

Yes 6 inches 23.5 inches Unsnecified 0.00015 feet 0 

Yes 1 feet 6.065 inches Unsoecified 0.00015 feet 0 

Yes 12 inches 6.065 inches Unsoecified 0.00015 feet 0 

Initial Flow Junctions Geomet,y Material Size Type Thermal 

Units !Uo.Downl Boundan1 

1.2 Cslindrical Pioe Stainless Steel 6inch schedule40 General Heat Transfer 

2,3 Cvlindrical Pioe Stainless Steel 6inch schedule 40 General Heat Transfer 

3.4 Cvlindrical Pioe Stainless Steel 4 inch schedule40 General Heat Transfer 

4 5 Cvlindrical Pine Stainless Steel 6inch schedule40 General Heat Transfer 

5. 6 Cvlindrical Pine Stainless Steel 4 inch schedule 40 General Heat Transfer 

6. 7 Cvlindrical Pine Slain I ess Steel 6inch schedule40 General Heat Transfer 

7.8 Cvlindrical Pine Stainless Steel 5inch schedule40 General Heat Transfer 

8 9 Cvlindrical Pine Stainless Steel 6inch schedule40 General Heat Transfer 

9.55 Cvlindrical Pine Stainless Steel 6inch schedule40 General Heat Transfer 

16.17 Cvlindrical Pine Stainless Steel I 16 inch schedule10 General Heat Transfer 

17 18 C•lindrical Pine Stainless Steel 16inch schedule 10 General Heat Transfer 

18 19 C•lindrical Pine Stainless Steel 16 inch schedule 10 General Heat Transfer 

19. 20 C•lindrical Pine Stainless Steel 16 inch schedule 10 General Heat Transfer 

20. 21 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 

21, 22 Cvlindrical Pioe Stainless Steel 16 inch schedule 10 General Heat Transfer 

22 23 Cvlindrical Pioe Stainless Steel 16inch schedule 10 · General Heat Transfer 

23.24 Cvlindrical Pioe i Stainless Steel 16 inch schedule 10 General Heat Transfer 

24.25 Cvlindrical Pioe I Stainless Steel ·16inch schedule 10 General Heat Transfer 

25. 26 Cvlindrical Pi~I Stainless Steel 16inch schedule 10 General Heat Transfer 

26. 27 Cvlindrical Pioe I Stainless Steel 16inchl schedule 10 General Heat Transfer 

27.29 Cvlindrical Pioe I Stainless Steel 16inch i schedule 10 General Heat Tran sf er 

29. 28 Cvlindrical Pioe I Stainless Steel 16inch I schedule 10 General Heat Transfer 

28 30 Cvlindrical Pioe ! Stainless Steel 16 inch I schedule 10 General Heat Transfer 

30.31 Cvlindrical Pioe Stainless Steel I 16inch schedule 10 General Heat Transfer 

31 32 Cvlindrical Pine I Stainless Steel 16 inch. schedule 10 ! General Heat Transfer 

32. 33 Cvlindrical Pioe Stainless Steel I 16inch schedule 10 l General Heat Transfer 

I 33. 34 Cvlindrical Pine Stainless Steel 20inch schedule 10 General Heal Transfer 

34. 36 Cvlindrical Pine Stainless Steeil 24 inch schedule 1 o I General Heat Transfer 

36 37 Cvlindrical Pine Stainless Steel 24 inch schedule 10 General Heat Transfer -I 
! 37. 38 Cylindrical Pipe Stainless Steel 24 inch schedule 10 General Heat Transfer j 
i 38. 39 Cvlindrical Pipe . Stainless Steel ! 24 inch schedule 10 General Heat Transfer 

39. 40 C,lindrtcal Pioe J-- Stainless Steel 18inch schedule 10 General Heat Transfer 

I 40. 41 c,Undrical Pioe, Stainless Steel 20inch schedule 10 General Heal Transfer 

41 42 C, lindrical Pine I Stainless Steel 20 inch schedule 10 General Heat Transfer 

42.43 c, lindrical Pine I Stainless Steel 20inch ·schedule 10 General Heal Transfer 

43. 44 C,Undrical Pioe I Unsoecified General Heat Transfer 

50. 51 c, lindrical Pioe I Stain I ess Steel 4·inch schedule40 General Heal Transler 

51. 52 Cvlindrical Pil)e I Stainless Steel 4inch schedule 40 General Heat Transfer 

52. 531 C, lindrical Pi.;;:;f Stainless Steel 4 inch schedule40 General Heat Transfer I 
53. 54 C, lindrical Pioe ! Stainless Steel ·---4 inch schedule 40. General Heat Transfer 

54. 55, C, lindrical Pioe i Stainless Steel I 4 inct,_ schedule40 General Heat Transfer 

55. 64 . Cylindrical Pioe ! Stainless Steel 5inch schedule 40 I General Heat Transfer 

60, 611_.Qylindrical Pipe! Stainless Steel I 8inch! schedule 1 O i General Heat Transfer 

- 61, 62 Cylindrical Pipe! __ Stainless.Steel.I 6inch! schedule 4.QJ_ General Heat Transfer I 
i 62,631 C, lindrical Pine i Stainless Steel I 6inchl schedule 40 I General Heat Transfer I I 

I 63,641 Cylindrical Pip_E/.i.__Stainless Steel i 5 inch! schedule 40 i General Heal Transfer 
! 64.651 Cvlindrical Pioe I Stainless Steel I 5 inch I schedule 40 ! General Heat Transfer I 
i 65 661 c, lindrical Pine i Stainless Steel I 1_0 inchi schedule 10 I General Heal Transfer I 
' 66. 67i Cvlindrical Pine j Stainless Steel i 6inchl schedule 40 i General Heat Transfer I 
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AFT Arrow Model Main OGTS Case 2 (115'F, Heai Transfer, Fan Curve@ 3550 RPM, Clean Fillers) 

Pipe 

67 
68 
69 
70 
80 
81 
82 
83 
84 
90 
91 
92 
93 
94 
100 
101 
102 
103 
200 
201 
202 
203 

204 
210 
211 I 
212 
213 
214 

Initial Flow Initial Flow 
Unils 

Junctions 
(Uo.Downl 

Geomel!y Material Size Type 

67, 68 Cvlindrical Pioe Stainless Steel 6inch schedlile40 
68. 69 Cvlindrical Pioe Stainless Steel 6inch schedule40 
69, 70 Cvlindrical Pioe Stainless Steel 8inch schedule 10 
70 16 Cvlindrical Pine Stainless Steel 8inch schedule 10 
80, 81 Cylindrical Pioe Stainless Steel 1-1/2 inch schedule40 
81 82 Cvfindrical Pioe Stainless Steel 1-1/2inch schedule 40 
82 83 Cvlindrical Pioe Stainless Steel 2inch schedule40 
83, 84 Cvlindrical Pipe Stainless Steel 2 inch schedule 40 
84, 94 Cvlindrical Pioe Stainless Steel 3 inch schedule 40 
90 · 91 Cvlindrical Pioe Stainless Steel 12 inch I schedule 10 
91 92 Cvlindrical Pioe Stainless Steel 12 inch schedule 10 
92, 93 Cvlindrical Pioe Stainless Steel 12 inch schedule 10 
93. 94 Cvlindrical Pioe Stainless Steel 12 inch schedule 10 
94 16 Cvlindrical Ploe Stainless Steel 12 inch schedule 10 

100 101 Cvlindricai Pine Stainless Steel 14 inch schedule 10 
101 102 Cvlindrical Pine Stainless Steel 14 °inch schedule 10 
102 103 Cvlindricai Pine Stainless Steel 14 inch schedule 10 
103, 33 Cvlindrical Pine Stainless Steel 14 inch schedule 10 

200. 201 Cvlindrical Pioe Stainless Sleel 12 inch schedule 10 
201. 202 Cvlindrical Pioe Stainless Steel 6 inch schedule40 
202. 203 Cylindrical Pipe Stainless Steel I 6 inch schedule40 
203,204 Cvlindrical Pioe Stainless Steel I 6 inch schedule40 
204, 21 Cvlindrical Pioe Stainless Steel 8 inch schedule 10 

210 211 Cvlindrlcal Pipe Stainless Steel 1-1/2 inch schedule 40 
211 212 Cvlindrical Pipe Slainless Steel .1-1/2 inch schedule40 
212 213 Cvlindrical Pipe Stainless Steel 2 inch schedule 40 
213,214 Cvlindrical Pipe Stainless Steel 4 inch schedule 40 
214.215 Cvlindrical Pipe Stainless Steel I 3 inch schedule 40 

Thennal 
Boundarv 

General Heat Transfer 
General Heat Transfer 
General Heat Transfer 
General Heat Transfer 
General Heat Transfer 
General Heat Transfer 
General Heat Transfer 
General Heat Transfer 
General Heat Transfer 
General Heal Transfer 
General Heat Transfer 
General HeatTransfer 
General Heat Transfer 
General Heal Transfer 
General Heal Transfer 
General Heat Transfer 
General Heal Transfer 
General Heal Transfer 
General Heal Transfer 
General Heat Transfer 
General Heal Transfer 
General Heat Transfer 
General Heat Transfer 
General Heal Transfer 
General Heat Transfer 
General Heat Transfer 
General Heat Transfer 
General Heat Transfer 

215 215, 204 Cvlindrical Pipe Stainless Steel 4 inch schedule 40 General Heat Transfer 
625 / 
631 i 

I 625 25 Cvlindrical Pipe Stainless Steel 
631. 31 Cvlindrical Pipe Stainless Steel 

636 636, 35 Cvlindrical Pipe Stainless Steel 
637 I 637. 93 Cvlindrical Pipe Stainless Steel 
638 I 638,203 Cvlindrical Pioe Stainless Steel 

Pipe AmbientTemp: AmbientTemp. Special 
Units Condition 

115! deo. F None 
2 115 den. F None 
3 115 den. F None 
4 1151 den. F None 
5 115 deo.F None 
6 115 dea. F None 

! 7 115 deo. F None 
! 8 115 deo. F None 
I 9 115 deo. F None 
I 16 115 dea. F None 

17 1151 deo,~.,_F+---'N'-'-o"'n-"e'-l 
l 18 115 dea.F None 

~ ~~ -- -···· -- ~ ~: !----===-::.,:~:-1----"~""~"'~"-l: 1-21T 1151 deg. F None 
\·-22 I 115 · de~. F None 

l-!-'2~3'-ilf--____ 1'-1"'5'+-----'deg.F None I 
i 24 _____ 1,_1,.,s,, ___ _,,d~e~g-~F-'1--- NoneJ 
! 25 115 deo. Fl Nonei 
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16 inch scheduie 10 General Heat Transfer 
24 inch schedule 10 I General Heat Transfer 

6 inch schedule 40 l General Heat Transfer 
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AFT Anow Model Main OGTS Case 2 (115"F, Heal Transfer, Fan Curve@3550 RPM, Clean Fillers) 

Pipe Ambient Temp. Ambient Temp. Special 
Units Condltlon 

26 115 deo.F None 
27 115 deo.F None 
28 115 deo, F None 
29 115 deo. F None 
30 115 dea.F None 
31 115 dea.-F None 
32 115 deo.F None 
33 .115 deo.f None 
35 115 dea. F None 
36 115 deo.F None 
37 115 den. F None 
38 115 dea.F None 
39 115 dea.F None 
40 ·115 dea.F None 
41 115 deo.F None 
42 115 deo. F None 
43 115 deo.F .None 

50 115 deo: F None 
51 115 dea.F None 

52 115 dea.F. None 
53 115 deo. F None 
54 115 deo. F None 
55 115 dea.F None 
60 115 dea.F None 
61 115 dea. F None 
62 115 dea. F None, 
63 115 dee. F None 
64 115 d"'1.F None 
65 115 deo. F None 
66 115 dee. F None 
67 115 dea.F None 
68 115 dea. F None 
69 115 dea. F None 
70 115 deo. Fl None 
80 115 deo. F None 
81 115 deo. F None 
82 115 deo. F None 1 

83 115 dea.F None 
84 115 dee. F None 
90 115 / deo. F None 
91 115i deg. F None 
92 115

1 
dea.F None 

93 115 dea.F None 
94 115 de<:J. Fl None 

100 115 dea.F None 
101 115 dea.F None 

~ 
115 deo.F None 
115, dea,F None 3 

I 200 1151 dea. F None 

1 .. 201 ! 1151 dea.F None, 
202 ; 115 I -~~_g_,_F i None: 

t:~-+------ .. 115! deg. F i None ! 
i 204 , 115' deg, Fi ... Close!!.j r 210 : 1151 deg.Fl .. None: 
:i11 _j 115i d~g,_fi Nonei 
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AFT Arrow 3.D Input 
DMJMH+N 

{6of 12) 2/21/2D06 04:45 PM 

AFT Arrow Model Main OGTS Case 2(11s•F, Heal Transfer, Fan Curve@3550 RPM, Clean Fillers) 

Pipe Ambient Temp. AmbientTemp. Special 

212 
213 
214 
215 
625 
631 
636 
637 
63B 

Pine Loss Table 
Pipe KTotal 

Losses 
64 0.04 
65 1.51 
66 0.37 
67 0.46 

115 
115 
115 
115 
115 
115 
115 
1151 
115 

Standard 
Bends 

Units Condition 
dea.F None 
dea.F None 
deQ.F None 
dea.F None 
deo.F None 
dea. F None 
dea.F None 
deo.F None 
dea.F Closed 

Milre 
·sends 

Smaolh 
Bends 

Angle 
Valves 

2{0.42) 

Ball 
Valves 

Pipe Three-way 
~ses Valves 

Swing Check I Lift Check 
Valves Valves 

TIiting Disc 
Check Valves 

64 
65 
66 
67 

Pipe 
Losses 

64 
65 
66 
67 

Entrances 

Area Channe Table 

I 

I 
I 

Exils ! Differential Honeycomb Screen 
I Flowmeler 
I 
I 
I 
I 

Butterfly 
Valves 

Cylinder 
Valves 

Gate 
Valves 

Globe 
Valves 

Plug 
Valves 

Poppet 
Valves 

Stop Check I Sharp-edged 
Valves I Orifice 

Long 
Orifice 

Conlraclions I Expansions 

' 
1 IO.OI 

I 1 (1.511 
1 /0.13 . 

I 

Tee Add'lloss 

1 C0.041_ 

I (0.24\ 

1 /0.04) 

Area Change Name j Object Elevation 
I Defined 

Elevation Initial Pressure lnilial Pressure Database Type Geometry 

Units Units Source 
3 Area Chanae Yes 0 feel Conical Contraction 

4 Area Channe Yes O .feet Conical Ex• ansion 
5 Area Chance Yes O feet Conic,,! Conlraclion 

>--~7 __ _,_~A=re=a~C=ha=n=1a,.=•e·r--~Y~e=•+-----0=+--="-J-------+------+-----;-===r====7 
feet Conicali Contraction 

Conical I 39 Area Chanqe Yes 0 feel Contraction 

i--~6~3~--t-~Ar=e=a~C==ha=n~,o~,e+---Y~e=s1 ~--~o,1 __ ~=,....------;-------;----t-==7 
82 Area Chanoe Yes 0 

feel Conical I Contraction 

feet Conicail Exoansion 
84 Area Chan• e Yes 0 feet Conical Exttan_:filQ!l 

212 Area Chance ·.Yes 0 reet Conical E><nansion 
214 i Area Chance Yes 0 reel ' Conical Contraction 

feel Conical Exoansion :==::2::15==:!=:::Ar:::e::a::::C:;h::a::n':::a,e::::=:::Y::e:;'s..__ ___ 0()__,_ _ __c=..__-----'-------'----~~=='-'--===~ 
Area Change Angle Loss 

Factor 

,--~3 ___ ... , -~2=2-'-;. ! __ ~occ.4.~3=9=7~51'-l 
_..e4 __ ..!1_..,2e,2~-1-i 0.1552215 

i 5 I 22. ! 0.439151 
!-· -··--1·· . .. I-· .11.j 4.917351E-02 I 

39 ! 17.j 0.16356371 
63 ! 11. ! 4.917351E-02: 
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AFT Arrow 3.0 Input 
DMJMH+N 

(7 of 12) 2121/2006 04:45 PM. 

AFT Arrow Model Main OGTS Case 2 (115"F, !-feat Transfer, Fan Curve@ 3550 RPM, Clean Filters} 

Area Change Angle Loss 
Factor 

82 9. 3.1555451:-02 
84 18. 0.1212923 

212 9. 3.1555451:-02 
214 18. 0.1555985 
215 14. 5.5703981:--02 

Assioned Flow Table 
Assigned Flow Name. Object Elevalion 

Defined 
Elevation 

Units 
Initial Pressure lniUal Pressure Database 

Units Source 
Special 

Condition 
637 
638 

Assigned Flow 

637 
638 

Waste Feed Blower Yes 
Assianed Flow Vac Puma Yes 

Type Flow Flow 
Units 

Inflow 2682 lbmnir 
Inflow 42 lbmnir 

Lass 
Factor 

0 
0 

0 feel None 
0 feet None 

Assione!l Pressure Table 
Assigned Pressure Name ! Object Elevation Elevation Initial Pressure Initial Pressure Database Pressure 

Defined Units Units Source 
Assioned Pressure Yes 0 feet 14.30 psia 14.3 

44 Assioned Pressure Yes 0 feet 14.30 psia 14.3 
50 Assioned Pressure Yes 0 feet 14.30 osia 14.3 
60 Assioned Pressure Yes 0 feet 14.30 psia 14.3 
80 Assiqned Pressure Yes 0 feet 14.30 Psia 14.3 
90 Assiqned Pressure Yes 0 feet 14.30 osia 14.3 
100 AssiQned Pressure Yes 0 feet 14.30 osia i 14.3 
200 AssiQned Pressure I Yes 0 feet 14.301 osia 14.3 
210 Assioned Pressure Yes 0 feet 14.30 osia 14.3 

Assigned Pressure Pressure Pressure Temperalure Temperature Balance Balance K Factor (Pipe#1) 
Units Tvoe Units Energy Concenlration Kln,KOul 

osia Slaonation I 115 deo.F No No 0 IP1\0, 0 
44 osia Staonation 115 deo. F No No 0 IP4310, 0 
50 osia Staonation 115 deo.F No No 0 IP5010. 0 
60 csia Staonalion 115 deo.F No No 0 fP60I O. O 
80 osia Staqna6on 115 deer. F No No 0 IP80)0, 0 
90 osia Staonalion 115 deo.F No No 0 fP90\0 0 

100 osia __ s,,,1,,.a01.,n""a"'lio:.:n.:.+----~11~5----="'"-'c.+---=+------'-"=+----=+-"-'='-' deo. F No No 0 IP10010. 0 

200 psia ..Jili!g,'-'na"'t""io"'n-1-----'1'-'1-"5+---==-1----'=-i--~-=+----=-if-'==.=c 
21 O Qsia I Stagnation 115 I 

deo. F No No 0 IP200\ 0. 0 
deo. Fl No Nol 0 IP210\0, 0 

Assigned Pressure I (Pipe #2) (Pipe #3) I (Pipe#4) 
' K In K Out K In K Out K In. K Out 

(Pipe#5) (Pipe #6) (Pipe#7) (Pipe #8) (Pipe#9) 
K'ln KOul Kin. KOut Kin KOut Kln.KOul Kln.KOut 

I 
44 
50 
60 I 
80 ! 

1---~9~0---,;------;r----+--------·--+-----i------+-----;-----! 
: 100 ! ___ L---+1----+-------j 

~- ~~~ ~:-=-~~~---~~~-.--~!~=----=--=--=--=-::~-=-~~~~~~;-_ -_-_ -_ -_ -_ l. _____ 1-L-_ ---+1----.---_F-----·i 
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(8 of 12) 2/21/2006 04:45 PM 

AFT Arrow Model Main OGTS Case 2 (115"F, Heat Transfer, Fan Curve@ 3550 RPM, Clean Fillers) 

Assigned Pressure (Pipe#10) (Pipe#11) (Pipe#12) (Pipe#13) (Pipe#14) (Pipe#15) (Plpe#16) 
Kin KOul Kin KOtit Kln.KOul Kin KOut Kin KOut K In, K Out Kin KOut 

1 
44 
50 
60 
80 
90 
100 
200 
210 

Assigned Pressure (Pipe#18) (Pipe#19) (Pipe#20) (Pipe#21) (Pipe#22) (Pipe#23) (Pipe#24) 
K ln.KOut Kin KOut Kin KOut Kln.KOut Kin KOul Kin KOut Kin KOut 

1 
44 
50 
60 
80 
90 
100 
200 
210 

Branch Name Elevation lnilial Pressure Initial Pressure Database Special 
Units uriits Source CondiUon 

43 Branch feet 

Branch Boundary Flow (Pipe#2) (Pipe #3) (Pipe#4) (Pipe#S) 
Units K In K Out . K In K Out Kln.KOut 

43 

Branch (Pipe#9) (Pipe#10) (Pipe #12) (Pipe#13) (Pipe#14) (Pipe#15) (Pipe#16) 
K In. K Out Kin K Oul Kin KOut Kln,KOut K In KOut Kin KOut Kin KOut 

43 

Branch (Pipe #18) (Pipe #19) (Pipe#20) (Pipe#21) (Pipe#22) (Pipe#23) (Pipe#24) (Pipe #25) 
Kiri, KOut K In, KOut K In, K Out K In. KOut Kln,KOut K In. K Out Kin, KOut K In, KOut 

43 I 
I 

Compressor/Fan Name Object 
Defined 

Elevation I Elevation· Initial Pressure I Initial Pressure I Database 
Units · Units · Source 

40 Fan N31-D25 Yes 

(Pipe#17) 
Kin KOut 

(Pipe#25) 
Kin KOut 

(Pipe #17) 
Kin KOut 

Special. 
Condition 

None 

Compressor/Fan Pump Design Flow Current Independent Ind. Variable Dependent 
T e Rate Confi uralion Variable Units Variable 

40 Com JFan Curve I 
Compressor/Fan I Dep. Variable Comp.IF an Curve CompJFan Curve 1

1 
CompJFan Curve I CompJFan Curve CompJFan Curve 

I Units Constant a ! Constant b Conslant c Conslant d Constante 
40 I in. H20 std.! 114.7023 4.~03 I -3.200603E-07 0 0 

! Compre~sor/Fan I Runout Flow-! Runout Flow ! Added Press.-i Speed i Control I Control I Control When 
I I Rate ! Rate Uni\!_J _____ Jype ! ! Dischar e ' Dischar e Unils Exceeded Onl 

! 40 i i ___ .L.__~!'..!'_~!)ni 1001 ·--~-----.! 

Compression I 
Process I 

Adiabatic! 

Control Valve Table 

AS-1369 
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AFT Arrow 3.0 Input 
DMJMH+N 

(9 of 12) 

AFT Arrow Model Main OGTS Case2 (115"F. Heat Transfer, Fan CutVe@3550 RPM, Clean Fillers) 

Control Valve Name Object Elevation Elevation lniUal Pressure Initial Pressure Database Special 
Denned Units Units Source Condifion 

92 FV-016 Yes 0 feet None 
102 HV-504 Yes 0 feel None 

Control Valve Control Pressure/ Close Full Open Full Open Full Open 
Units HeadTvoe Tvne · LossTvoe Loss XI 

92 lbmnir NIA FailOoen None 
102 lbmnir NIA Ooen /Close on Reverse Flowl Cv 8300 CV 

Dead Enn Table 

Dead End Name Object Elevation Elevation lniUal Pressure· Initial Pressure Database 
Defined Units Units Source 

625 Dead End Yes 0 feet 
631 Dead End Yes 0 feet 
636 Dead End Yes 0 feet 

General Comoonent Table 

2121/2006 04:45 PM 

Valve Control 
Tvne Sellina 

FCV 8320 

FCV 10723 

General Component Name Object Elevation Elevation Initial Pressure Initial Pressure Database 
Denned Units Units Source 

2 ICV Filter N02-010 Yes 0 feet 
19 Packed Tower Yes 0 feet 
20 Venturi/Demister Yes a feet 
22 Condenser Demister Yes 0 feet 
27 HEPA Yes 0 feet! 
29 HEGA Yes 0 feet 
51 AWTE Filter N22-026 Yes 0 feet 
53 AWTE Yes 0 feet 
61 SMF Dilution Filter N02-049 Yes · o feet 
66 SMF N02-D19 I Yes O I feet 
69 SMF N02-020 Yes O feet 
81 i WRS Tank Filter Yes O feet 
91 WSS Filler N02-101/102 Yes O feet 
101 SCR Filler N02-022 Yes I O feet 
201 WSS Filter N02-093 Yes O feet 
211 SWS Tank Filter N02-014A Yes o I •feet. 

General Component j Special Loss Loss:. Independent !I Ind. Variable Dependent 
· Condilion Model Value Variable , Units Variable 

2 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss 
19 None General Polvnomial Variable-I Vol. Flow Rate 113/min Pressure Loss 
20 None General Polvnomial Variable I Vol. Flow Rate ft3/min Pressure Loss 
22 ! None l General.EQ!yfil>mial I Variable Vol. Flow Rate I ft3/min Pressure Loss 
27 None General Polvnomial Variable Vol. Flow Rale . ft3/min I Pressure Loss 
29 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss 
51 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss 
53 None K Conslant 1.5 

Dep. Variable 
Units 

in.H20std. 
in. H20std. 
in. H20 std. 
in. H20 std. 
in. H20std. 
in.H20std. 
in. H20std. 

,_•,· ____ 6_1 _ None General Polvnomial Variable I Vol. Flow Rate ft3/min Pressure Loss in. H20 std. 

66 None I General Polynomi<'l+_V~a=n=·a=b=le+-=Vi=o=l.=F=lo=w=R=a=te+---~ft=3=/m=i=n+--P=r=e~s~su=r=e=L=o=ss"+-_i=n=. H=2=0~s=td=<. 

1

1 
___ ..,6"'9'-·- I None! General Polyn=o=m=i=al+-=V=a=ria=b=le"-'-_V=o=I=. F=l=ow=R=a=tec+i --=ft=3=/m=in'+-=P~res=s=u=re=L=o=s=s+-,-"'in=·~H=2=0=s=l=d·c..i 

81 'j None General Polvnomial , Variable Vol. Flow Rate_ I ft3/min , Pres~su=r=e=L=o=s=s.,__~i"=· =H=2=0=s=td=. 
91 ., __ _l:'.1QD_e_ General Polvnomial Variable Vol. Flow Rate i ft3/min Pressure Loss i in. H20 std. I 

101 __ _j____['!one i General Pol}'flQmial i . Variable ...YQI~. =Fl=o~w-'R=a=t=e+---=ft3=/=m=i"c.ic=P=r=e=ss~u=re~L=os=sc+-~in=·=H=2=0~st=dc.i· I 
201 ! None! General PotynomiaJ.i Variable I Vol. Flow Rate I f13./min Pressure Loss i in. H20 sld. J 

211 ! None!. General Poly;10mial ! Variable!_ Vol. Flow Rate! ___ f=t3=/=m=i"~=P=res=.~.!.!!e Lo,..,J .. in. H20 ~~J 

' f---
!-
I 
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2/2112006 04:45 PM 

AFT Arrow Model Main OGTS Case 2 (115°F, Heal Transfer, Fan Curve @3550 RPM, Clean Fitters) 

General Component Loss Loss ·Loss Loss Loss 

Constanta Constant b Constante Constanld Constante 

2 -1.165517E-17 0.00224 0 0 0 
·19 -1.168011E-15 3.346839E-18 3.901916E-07 0 0 
20 -1.340247E-14 2.646809E-17 3.506383E-06 0 0 
22 2.862294E-17 2.179133E-03 0 0 0 
27 -3.989864E-17 9.394737E-04 0 0 0 
29 -3.642919E-17 8.496176E-04 0 0 0 
51 -1.479936E-17 0.00568 0 0 0 
53 
61 -1.165517E-17 0.00112 0 0 O· 
66 -3.328501 E-17 0.0032 0 0 0 

69 -3.328501 E-17 0.0032 0 0 0 
81 -3.610393E-17 0.0325 0 0 0 
91 -1.165517E-17 0.00112 0 0 0 
101 -7.29126E-18 0.000175 0 0 0 

201 -1.165517E-17 0.0056 0 0 0 
211 -3.610393E-17 0.0325 0 0 0 

Heat Exch_anner Table 

Heal Exchanger 

6 
23 
34 

Heat Exchanger 

6 

23 
34 

Heat Exchanger 

6 
23 
34 

Name Object ElevaUon Elevation lniUal Pressure 

Defined Units 
ICV Yes 0 feet 

WSSHeater Yes 0 feet 
SCR Yes 0 feet 

Loss Loss 
Model Value 

Independent I Ind. Variable 
Variable Units 

KConstant 1.5 I 
General Polvnomial Variable Vol. Flow Rate I ft3/min 
General Polvnomial Variable Vol. Flow Ratel ft3/min 

Loss 
Conslanl b 

Loss I Loss I Loss 
Constant c , Constant d Constant e 

I 

5.437952E-19 1. 75338E-07 . o O 

2.600104E-03 0 0 0 

lnilial Pressure 
Units 

Dependent 
Variable 

Pressure Loss 
Pressure Loss 

Database 
Source 

Dep. Variable 
Units 

in. H2Ostd. 

in. H2Ostd. 

Special Type 
Condition 

None 
None 

None 

Loss 
Constanta 

-2.633527E-16 
-1.041701E-15 

~e~.<>r 1/1/ve Jable ,. 
Name Object Elevation I Initial Pressure Initial Pressure Database Tee/Wye Loss Tee or Wye I Elevation 

Defined Units ! Units Source Tvoe Tvoe 
16 TeeorWve Yes ol feed Round Strai• ht Detailed 
21 TeeorWve_ Yes 0 feet I Round Strai• ht Detailed 

25 TeeorWvel Yes 0 feel I Round Strai• ht Detailed 

feet I 
-, 

31 TeeorWve; Yes 0 Round Strai• ht Detailedi 
33 Tee orWve Yes, 0 reetl Round Straioht Detailed 
36 TeeorWve Yesi Qr feet I Round Strai• ht Detailed 
55 TeeorWv~ · Yes ol feed Round Straioht Detailed 

64 TeeorW}'e Yes oi feet I Round Strai• htl Detailed 
93 TeeorWve Yes o! feet I Round Slraiciht I Detailed I 
94 TeeorWve Yes _4 ___ feet! ... 

I 
Round Slraig&~ I 

203 Tee or Wye I..._._ Yes O! feet! i Round Straight I Detailed 

I 204 Tee or Wye I Yesl oL_ reed i __j Round Straight i Detailed ! 

A5-1371 
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AFT.Arrow Model Main OGTS Case 2 (115'F, Heat Transfer. Fan. Curve@3550 RPM, Clean Filters) 

Tee or Wye Angle Pipes 
ABC 

16 30 
21 90 
25 135 
31 45 
33 45 
36 145 
55 45 
64 45 
93 30 

· 94 30 
203 45 
204 45 

Valve Table 
Valve Name Object Elevation Elevation Initial Pressure Initial Pressure Database Special Exit 

Defined Units Units Source Condition Valve 
8 HV-114 Yes 0 feet None No 
9 HV-115 Yes 0 feet None No 
17 36-V-049 ·Yes 0 feet None No 
18 HV-125 Yes ol feet .None No 
24 WSS Valve V-072 Yes 0 feel None No 
26 HV-313 Yes 0 feel None No 
28 HV-314a Yes 0 feet None No 
30 HV-314b Yes 0 · feel None No 
32 36-V-017 Yes 0 feet None! No 
37 HV-525 Yes 0 feet None No 
38 36-V-024 Yes 0 feel None No 
41 36-V-080 Yes 0 feet None No 

~ HV-526 Yes 0 feet None I No 
52 

. 
HV-111 Yes 0 feel None No . 

54 HV-113 Yes 0 feel : None No 
62 TV-014 Yes 0 feel I Closed No 
65 HV-002 Yes 0 feet I None No 
67 HV-003 Yes 0 feet I None! No 
68 HV-004 Yes 0 feet None No 
70 HV-005 Yes 01 feel None No 
83 32-V-003 I Yes 0 feel Ball P0=100 (Cl! Closed No 
103 36-V-019 I Yes 0 feel i None No 
202 FV-331 Yes, 0 feet Closed No 
213 37-V-004 Yes 0 feel I Ball P0=100 (Cl Closed No 

Valve Exit Exit 
~CdAI 

Loss Loss j Independent I Ind. Variable I Dependent Dep. Variable 
Pressure Pressure Units Units Model Value Variable Units Variable Units 

8 I Cv Constant 1194! 

I I g I CvCon~lant 11941 
17 : CvConslant 10040 i 
18 i CvConstant 10040 ! I 
24 I Cv Constant 10040 I 
26 : Cv Constant I 10040 I 
28 

--] I K Constant 0.191 
30 I I K Constantj 0.191 I 
32 : Cv Constani 10040. ! I . 7 

i 37 ! -- !-,·---- J i -----i ! ! Cv Constant! 21660 ! i 
C"-1t.J !--- I c~c~~~tamL __ 21660! ·----f-- I 

. -·----~ 
I 41 I , Cv Constant! 15430 i ; 

AS-1372 



AFT Arrow 3.0 Input 
OMJMH+N 

Valve Exit 

Pressure 
42 

52 

54 
62 

65 

67 
68 

70 

83 
103 

202 
'213 

Valve Loss 

Constanta 
8 

9 
17 
18 
24 

26 

28 
30 

32 
37 

38 
41 
42 

52 

54 
62 
65 
67 
68 

70 
83 

J 103 
202 

I 213 

RPP.:24544 REV ld 
Calculatio~ No. 14~579-D-CA-061, Rev. 0 

· Attachment 2 
Page 40 of 104 

(12 of 12) 2/21/2006 04:45 PM 

AFT Arrow Model Main OGTS Case 2 (115°F, Heal Transfer, Fan Curve @3550 RPM, Clean Filters) 

Exit CdA CdA Loss Loss Independent Ind. Variable Dependent Dep. Variable 

Pressure UnilS UnilS Model Value Variable Units Variable Units 

CvConstant 15430 
· Cv Constant 425 

CvConstant 425 

CvConstant 80 
CvConstant 1194 
CvConstant 1194 

CvConslant 1194 
CvConstant 1194 

KConstanl 0.056598 

CvConstant 8300 
CvConstant 35 

KConslant 0.056598 

Loss Loss Loss Loss 
Conslantb Constante Constantd Constante 

AS-1373 
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AFT Arrow 3.0 Output 
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AFT Arrow Model Main OGTS Case 2 (115"F, Heat Transfer, Fan Curve @3550 RPM, Clean Filters) 

Title: AFT Arrow_ Model Main OGTS Case 2 (115'F, Heat Transfer, Fan Curve@ 3550 RPM, Clean Filters) 
Analysis run on: 2/2112006 4:38:18 PM 
Application version: AFT Arrow Version 3.0 (2005.09.14) 
Input File: C:\AFT ProductslAFT Arrow\DBVS-OGTS-R2.aro 

Execution Time= 19.83 Seconds 
Total Number Of Pressure Iterations= 967 
Total Number Of Flow Iterations= 128 
Total Number Of Enthalpy Iterations= 128 
Number Of Pipes= 83 
Number Of Junctions= 84 
Malrix Melhod= Gaussian Elimination 

Length March SoluUon Melhod wilh Mach Number Limits 
Segments Per Pipe= 2 
Mach Number lncremenl= 0.01 
Pressure Tolerance= 0.0001 relalive change 
Mass Flow Rate Tolerance= 0.0001 relative change 
Enthalpy Tolerance=·0.0001 relative change 
Flow Relaxation= (Automatic) 
Pressure Relaxation= (Automatic) 
Resistance Relaxation= {Automatic) 

Fluid Database: AFT Standard 
Fluid: Air 
Max Fluid Temperature Data= 1000 deg. K 
Min Fluid Temperature Data= 200 deg. K 
Molecular Weight =28.97 amu 
Gas Constant =0.06855 Btullbm-R 
Critical Pressure =37.25 aim 
Critical Temperature =132.41 deg. K 
Acentric Factor =0.021 
Equalion of State= Redlich-Kwong 
Enlhalpy Model= Generalized 
Specific Heat Ratio Accuracy = High 
Atmospheric Pressure= 14.3 psia 
Gravilational Acceleration= 1 g 
Standard Pressure= 14.696 psia 
Standard Temperalure= 60 deg. F 
Turbulent Flow Above Reynolds Number= 4000 
Laminar Flow Below Reynolds Number= 2300 
Total Inflow= 6.660 lbm/sec 
Total Outflow= 6.660 lbm/sec 
Total Energy Inflow= 1,857 Btu/s 

· Total Energy Outflow= 1,700 Btu/s 
Total Heat Transferred Into Syslem= -156.8 Btu/s 
Maximum Pressure is 15.09 psia al Junction 213 Outlet 
Minimum Pressure is 9.942 psia at Junction 40 Inlet 
Maximum StalicTernperature is 875.0 deg.Fat Junction 6 Outlet 
Minimum Static Temperature is 70.00 deg. F al Junction 204 Inlet 

Comnressor/Fan Summaru 

Jct 'I Name I Mass 

I 
Flow 

I flbm/hrl 

Vol. I DP 
Flow Stag. 

lfl3/minl lin. H2O std.I 

DP j Overall 

Static i Efficiency 
lin. H20 sld.l i fPercentl 

40 Fan N31-025 I 23,977 10.686 I 121.3 121.9 I 67.oo 

Jct BEP %or 
Mass BEP 

...--- _Jlbm/se~)_ J!:~ 
40 N/A NIA 

Valve Summary 

AS-1374 

Speed 

IPercentl 
100.0 

Overall 

Power 
lhol 

264.9 

Comp. I BEP 
Ratio Q 

r Percentl lft3/secl 

143.91 N/A 

2/21/2006 
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AFT Arrow 3.0 Output (2 of 13) 2/21/2006 
DMJMH+N 

AFT Arrow Model Main OGTS Case 2 (115°F, Heat Transfer, Fan Curve @ 3550 RPM, Clean Filters) 

Jct 

8 

9 
17 
18 
24 

26 
28 
30 
32 
37 

38 

41 
42 

52 
54 

X62 
65 
67 

68 
70 

X83 
92 
102 

103 
X202 

X213 I 
Jct 

8 
9 
17 
18 

24 
26· 
28 
30 

32 
37 
38 
41 
42 

_§_2 
54 

X62 

65 
67 

68 
70 

X83 

92 
to2 

103 
X202 

Naine 

HV-114 
HV-115 

36-V-049 

HV-125 
WSS Valve V-072 

HV-313 
HV-314a 

HV-314b 
36-V-017 

HV-525 
36.V-024 
36-V-080 

HV-526 
HV-111 
HV-113 
TV-014 
HV-002 
HV-003 

HV-004 
HV-0051 

32-V-003 
FV-016 
HV-504 

36-V-019 I 
FV-331 

37-V-004 

CvEst. 

NIAJ 
NIA 
NIA 
NIA 

NIA 
NIA 

16.711.8 
16,711.8 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA! 

NIAi 
NIA! 

NIAi 
NIAi 

708.7 

NIAi 
NIAi 

NIAi 

Valve 

Type 

REGULAR 
REGULAR 

REGULAR 

REGULAR 
REGULAR 

REGULAR 
REGULAR 

REGULAR 
REGULAR 

REGULAR 
REGULAR 
REGULAR 

REGULAR 
REGULAR 
REGULAR 

REGULAR 
REGULAR 
REGULAR 
REGULAR 
REGULAR! 
REGULAR! 

FCVI 
FCV! 

REGULAR! 
REGULAR! 
REGULAR 

·Mass. DP Stag DP Static 1 · P Static K Valve Stale 
Flow· · Inlet 

llbm/secl losldl lDsldl . losia\ 
0.3572 M20483 0.008972 14.088 · 0.9265 Coen 

0.3572 0.009065 0.009072 14.078 0.8577 Coen 

3.6817 0.008159 0.008167 13.590 0.5901 Coen 

3.6817 0.008138 0.008146 13.581 0.5891 Coen 

3.6817 0.010187 0.010203 11.158 0.5873 Coen 

3.6817 0.010140 0.010156 11.139 0.5855 Cnen 

3.66171 0.003366 0.003372 10.823 0.1900 Ooen 

3.6817 0.003367 0.003372 10.819 0.1900 Coen 

3.6817 0.010344 0.010361 10.812 0.5835 Ooen 

6.6604 0.009002 0.009015 9.999 0.6365 Coen 

6.6604 0.009027 0.009040 9.990 0.6372 Ooen 

6.6604 0.014420 0.014444 14.330 0.6067 Coen 

6.6604 0.014403 0.014427 14.316 0.6061 Coen 
0.2684 0.019532 0.019552 14.166 1.3080 Coen 

0.2684 0.019609 0.019630 14.104 1.3077 Ooen 

0.0000 NIA N/A 14.300 N/A Closed Bv User 

0.6256 0.070376 0.021236 13.990 1.3541 Ooen 

0.6256 0.020805 0.020842 13.819 0.8605 Ooen 

0.6256 0.020707 0.020743 13.786 0.8600 Ooen 

0.6256 0.031609 0.031625 13.664 4.6937 O• en 

0.0000 NIAi NIA 14.300 NIA Closed Bv User 
2.3111 o.546235 I 0.546732 14.150 44.1807 Onen 
2.9786 3.397632 I 3.402020 14.234 243.3069 J . O• en 

2.9786 0.008947 I 0.008963 I 10.831 0.4934/ Ooen 

0.0000 NIA NIA 14.300 NIAi Closed Bv User 

0.0000 NIA NIA 14.300 NIA Closed Bv User 

AS-1375 

Cv 

1.194.00 
1194.00 

10,040.00 
10040.00 
10,040.00 

10.040.00 

NIA 
NIA 

10040.00 
21,660.00 

21 660.00 
15,430.00 
15,430.00 

425.00 
425.00 

80.00 
1194.00 
1,194.00 
1,194.00 
1,194.00 

NIA 
N/A 

8 300.00 

8.300.00 
35.00 

NIA 



AFT Arrow 3.0 Output 
DMJMH+N 

· Jct CvEsl 

X213 NIA 

·•·.•·RPP~24544 REV Id . . 

Calculation Nc{l45579-0~CA-:06tRev. 0. 

(30113) 

AFT Arrow Model Main OGTS Case2 (115°F, Heat Transfer, Fan Curve@3550 RPM.Clean Filters) 

Attachment 2 
Page 43 of I 04 

2121/2006 

Heal Exchanner Summarv 

Jct Name Mass DPo DP DT T T Heat 
Flow Loss Inlet OuUet Rate In 

llbm/sec\ losid\ losid\ fdea. Fl Idea. Fl Idea. Fl IBlu/sl 
6 ICV 0.3572 0.03977 0.02523 -759.99 114.7 874.7 67.07 

23 WSS Heater 3.6817 0.12223 0.12301 -21.98 146.5 168.5 19.79 
34 SCR 6.6604 0.77691 0.76B44 -129.06 142.8 271.9 210.21 

Pine Outnut Table 

Pipe j. · Name Mass Vel. ln Vel. Mach I Mach 
Flow Out # In # Out 

/lbm/hrl lfeel/secl lfeel/sec\ , 

dP Slag. P Stag. In P Stag. Out 
Total 

!in. H20 std.I fin. H20 std. lo)) lin. H20 std.'"" 
1 I Pine 1,286.1 26.51 26.54 0.022636 ! 0.022662 0.443967 0.00000 -0.443967 
2 Pioe 1 286.1 26.58 26.59 0.0227031 0.022711 0.150444 ;1.15949 -1.309938 
3 Pine 1.286.1 60.43 60.74 0.0516161 0.051880 2.002472 -1.37216 -3.374632 

. 4 Pipe 1 286.1 26.74 26.75 0.022838 0.022841 0.064122 -3.48846 -3.552583 
5 Pioe 1.286.1 60.78 60.79 0.051912 0.051923 0.080119 -3.61517 -3.695292 
6 Pioe 1.286.1 62.37 59.68 0.035112 0.034337 0.100551 -4.79602 -4.896575 
7 Pine 1.286.1 86.25 79.70 0.049626 0.047692 0.347006 -4.91218 -5.259182 
8 Pioe 1,286.1 55.24 55.05 o.033051 0.032997 0.026187 -5.82619 -5.852380 

,__~9-+---~P=io=,e+--1~.2=8=6~.1+--~5=5~.0~9+--~5=3.=94c+-~0'-'-.0=3=3=0=18'+-~0~.0=3=26=7~1+--~0=.1=0=5~27=7+---~-6=.1=0=3~30c+-I ---_=6=2=08=5=7"'-12 

1--1.:..:6"---l---~Pc.,i,Pae<.J-'-'1"'3.ec25,c4=..2 ,-.§J~7,-_~45=.7~4-~0=.0~3~80~1~3'+--=0-~0~38=0~1~1_,___~o~.2~0=50~0~9_,__ __ ~-1~9=.0~7~43~3'-'l ___ -~19=-=27~9=3~4"'--!1 
,-~17,__,__ __ P~i=o,e"-1_~1=3·=2=54=.2=i----4=5=.7~7-__ 4,_,5=.7~6+_0=-cco3=8=0=3~4-0=-0=3=8=0=31~i---~0-=0=10=6=3=9t-__ -._c1=9.=50=5'-'1=8+l----1=9~-5~1=5=81=-i6 

18 Pioe 13.254.2 45.79 45.79 0.038054 0.038056 0.051160 -19.74107 -19.792234 
19 Pioe 13.254.2 46.43 46.44 0.038593 0.038599 0.090282 -25.01245 -25.102734 
20 Pioe 13 254.2 53.40 53.39 0.044386 0.044390 0.062802 -73.35291 ! -73.415703 

i--2"'-1'-t--~P,,in"'-,e ..11,254.2 _ 53.39 __ 53.40 ,_,,o,_,.0'-'4--"43,,,9,,0,1_=0-=0""44e,3,,9,,,5+--_-"0"'.0"'5"-74.,_4=3'1---7'•7_,3"'.4'-'1=57,_,0'-!! __ ..c•.:..:73,,,."47,_,3,_,1,,.52"-I 
22 Pioe 13.254.2 54.99 54.99 0.045716 0.045722 0.060109 ;82.76848i -82.828590 
23 Pioe 13,254.2 57.61 57.65 0.047063 0.047099 0.292230 -86.21191 -86.504135 

t--=24'--+----P'-'i"n,e~_H,254,,.,,2_!-_-"5-"7.c.7=0-1--_5,,_7'-'.7'-'0'-l---"0"".0'-'4"-71.:..:4:e2+--"'0."'0"-47,__1c:,4cc1+--_--"0"'.0"'0""24e,O,e2+----"-8"'6-'-'.7-"8""61,_,3,... __ -,c86,c;.'-'78,,_,8:,,5.,,_21-'--i-
25 Pioe 13.254.2 57.73 57.73 0.047165 0.047172 0.080858 -86.94090 -87.021751 
26.· Pioe 13.254.2 57.78 57.78 0.047215 0.047218 0.067105 -87.30244 -87.369553 
27 Pine 13.254.2 58.60 58.59 0.047893 0.047894 0.075235 -91.70561, -91.780846 
28 Pioe 13.254.2 59;37 59.36 0.048530 0.048529 0.002957, -95.75736 °95.760315 

1-2=9'-t-~~P=ine 13 254.2 59.38 59.38 0.048544 0.048543 0.002957 I· -95.85350 -95.856461 
30 · Pine 13.254.2 59-40 59.39 0.048558 0.048554 0.011853 1 , -95.94965 -95.961494 

,-~31 _ _,__ __ P~i.o~,e __11~~=-2=+--~5=9=.3=9+-_~5=9=.3=0-f--'0=.0=4=8=5=54-'-l--~0=.0~4=8=52=5'+-__ o=·=085=5=83=+-~---=95=.9=6~1--"4=9t--~-9=6=-0~4=70=8=-i1 
32 Pioe 13 254.2 59.35 59.37 0.048571 0.048585 0.091365 -96.33340 -96.424759 
33 Pine 23,977.3 66.00 66.03 0.055031 •0.0550751 0.315011 -96.45679 -96.7717971 
35 Pioe 23.977.3 59.85 58.96 0.045329 0.045020 I 0.386815 -118.27710 •118.663910 
36 Pioe 23 977.3 58.96 58.93 0.045020 0.045010 0.004910 -118.66391 •118.66B823 
37 Pine 23.977.3 58.99 58:96 0_045051 0.045042 0.004039 -118.91799 -118.922035 
38 . 24".Sch 10 23.977.3 59.02 58.97 0.045083 0.045066 0.008474 -119.17189 -119.180367 
39 EJ-604 23977.31 105.11 105.13 0.080356 0.0803861 0.143317 -119.24409 -119.387413 
40 EJ-605 23,977.3 68.62 68.60 0.048740 0.048759 0.418493 1.90971 1.491216 
41 EJ-605 23.977.3 68.67 68.65 0.048808 0.048801 0.004673 1.09207 1.087400 
42 EJ-605 23.977.3 68.72 68.70 0.048850 0.048843 0.004673 0.68873 I 0.684060 
43 Slack 23.977.3 11.42 10.65 I 0.008116 0.0078361 0.025395 0.02930 0.003907 
50 Pioe 966.2 I 45.21 45.39 0.038615 0.038770 1.577697 0.00000 -1.577697 

, ... --9.L. Pioe 966.2 L~ __ 45.59 0.038905 !~0-=03=8=9~4~1+1-~o~.3,=6~17~8~9+-----~2=-9~4=53~4c;----~-3~.3=0~7--"1=31-'-l 
52 Pipe 966.2 45.66 45.68 0.038994 i 0.039018 0.233441 -3.84777 -4.081210 

A5-1376 
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AFT Arrow 3.0 Oulput 
DMJMH+N 

(4of13) 

AFT Arrow Model Main OGTS Case 2 (115"F, Heat Transfer. Fan Curve@ 3550 RPM, Clean Fillers) 

Pipe Name Mass Vel. In · Vel. Mach Mach dP Slag. P Slag. In PStag.Out 
Flow Out # In # Out Total 

2/21/2006 

llbmlhrl lreeVsec\ rreeUsecl -fin. H2O std.I fin. H2O std. fall fin. H2O std. In\\ 

53 Pioe 966.2 .45.76 45.79 0.039080 0.039111 0.312213 -4.70268 •5.014893 
54 Pioe 966.2 45.86 45.95 0.039165 0.039244 0.775874 -5.55769 -6.333569 
55 Pine 2,252.3 107.56 107.35 0.073370 0.073317 0.195084 -6.34236 -6.537443 
60 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
61 Ploe o.o 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
62 Pioe o.o o.oo o.oo 0.000000 ·0.000000 0.000000 -4.82614 -4.826144 

· 63 Pine 0.0 0.00 0.00 0.000000 0.000000 0.000000 -4.82614 -4.826144 
64 Pine 2 252.3 107.47 106.87 0.073399 0.073207 0:184313 -6.97082 -7.155138 
65 Pioe . 2.252.3 25.13 25.021 0.017209 · 0.017171 0.122515 -9.10320 -9.225718 
66 Pine 2 252.3 74.48 71.73 0.051130 0.050201 0.563869 •12.07016 -12.634033 
67 Pine 2.252.3 71.83 71.48 0.0502n o.050174 o.355163 -13.20994 -13.565103 
68 · Pioe 2,252.3 71.58 70,97 0.050249 0.050064 0.507587 -14.13829 -14.645878 
69 Pine 2,252.3 37.87 37.74 0.026710 0.026663 0.047332 -17.37977 -17.427101 
10 8" Sch 10 · 2,252.3 37.82 34.61 0.026725 0.025573 0.624162 -18.30205 -18.926210 
80 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
81 Pioe o.o 0.00 o.oo 0.000000 0.000000 0.000000 0.00000 0.000000 
82 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
83 Pine 0.0 0.00 0.00 0.000000 0.000000 0.000000 -15.12134 -15.121338 
84 3" Sch 40 I 0.0 0.00 0.00 0.000000 0.000000 0:000000 -15.12134 -15.121338 
90 Pinel 8,320.0 41.10 41.21 0.035104 0.035192 0.989621 0.00000 -0.989621 
91 Pi• e 8.320.0 41.45 41.50 0.035401 0.035447 0.508458 I -3.30616 -3.816619 
92 12·sch1ol 9320.ol 43.17 43.22 0.036870 0.035910 0.403251 -18.93677 -19.340031 
93 Pioel 11,002.0 57.15 57.15 · 0.048813 ··o.0488131 0.0047781 -19.12182 -19.126600 
94 Pioel 11.002.ol 57.15 57.16 0.048813 0.048816 0.0183731 -19.12660 -19.144972 
100 Pipe I 10,723.0 43.82 43.90 0.037422 0.037497 0.783080 0.00000 -0.783080 
101 Pioe I 10,723.0 43.96 43.98 0.037541 0.037560 0.201762 -1.24978 -1.451539 

~--1----'P~i~o,e,,_..,1~0~7~23=·=-0t-l _ __:.57,_,_;.,.,78,-~..,5~7~.7=-8-l--'0"'.0=-4~9"'3-"49'+-~0~.0~4=93~5"'0+--~0~.0"'0~47~7=-8t----·=-95,,.,."'-50,,,0"'2"-7+-~~-9"'5~.5"'0"-50:..4=-i3 
103 14" Sch 10 10,723.0 57.83 57.86 0.049391 0.049421 0.183231 -95.75272 -95.935944 
200 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 I 0.00000 0.000000 

1-'2"'0~1-+---'P'--'i=rne --~·o"'""-ol __ _,o.,.o,,,o, __ ~o=.o'-"o.,_o=·=oo"'o'-"o""oo,,_~o=.O'-=O=OO=Oc=O+--~0c,.,.0c:0=00"'0=0\ l-·---'o"".0e,0'-"0=00=+-----=0•e,.00,,.,0""0"'0"--10 
202 Pine 0.0 0.00 0.00 0.000000 0.000000 No Solution I No Solution No Solution 
203 Pioe 0.0 0.00 0.00 0.000000 0.000000! 0.000000 19.79171 19.791706 

X204 Pioe 0.0 0.00 0.00 0.000000 ·0.0000001 54.019897! -19.39581 -73.415703 
210 Pine l 0.0 0.00 0.00 0.000000 · 0.000000 0.000000 i 0.00000 0.000000 
211 · Pioe! 0.0 o.oo 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
212 Pioe I 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 I 0.000000 
213 Pine 0.0 0.00 0.00 0.000000 0.000000 No Solution No Solution I No Solulion 
214 Pine 0.0 0.00 0.00 0.000000 0.000000 No Solution · No Solution No Solution 
215 Pioe • o.o ·o.oo 0.00 0.000000 0.000000 No Solution No Solution I N·o Solution 
625 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 · -83.12290 -B3.122902 
631 Pine 0.0 0.00 0.00 0.000000 0.000000 0.000000 -92.28194 -92.281937 
636 Pioe o.o o.oo o.oo 0.000000 ,-o~.o~o~oo~o-o, __ ~o=.o~oo~o~o~o+-__ .~1~14~·=97~4~2~4+----1~1-'4=·9~7~42=-4=-;3 
637 Pioe 2,682.0 I 58.07 58.07 0.049585 0.049588 0.023495 -18.46524 -18.488737 

X638 PiQe 0.0 0.00 0.00 0.000000 0.000000 No Solution No Solution 19.791706 

Pipe P Static In 'j P Static l dT Slag. T Stag. T Slag. T Static T Static dH Stag. H Stag .. 
Out Inlet OuUet In Out In 

(in. H2O std. (g)) I (in. H2O std. (g)) _,_(!!gg,£} Cdea: Fl ~ Cdeo. Fl ~!t..~F<+l-=CIB=lu=n=b~m~>+~ /1B=-t=u/l=b=m=•l_, 
-0.14102! -0.58515i 0.00006104 115.00 115.00 114.94 114.94 -U12E-06 

2 -1.300941 -1.45143 -0.00006104 115.00I 115.00 114.94 114.94 8.297E-06 
3 -2.102131 -4.10835 -0.00152588 115.00 115.00 114.70 114.70 2.835E-05 
4 -3.63072! ·3.69487 0.00000000 115.00 115_00 114.94 114.94 2.050E-05 
5 -4.349341 -4.42962 0.00000000 115.00 115.00 114.69 114.69 I 6.822E-06 

r-~6~+-----·=5.~1~27~9~0+i ___ -~5~.2~14~1~5-1--~·5~7~.8"'5~65"'6~7=-3.,_8 875.00 817.14 874.69 816.86 -1.446E+01 
7 -5.575091 •5.87173 -97.69001465 817.14 719.25 816.55 718.74 -2.441E+01 

A5-1377 

206.1 
206.1 
206.1 
206.1 
206.1 
393.8 
379.4 
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Calculation No. 145579-D-CA-06 I, llev. 0 
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2/21/2006 

AFT Arrow Model Main OGTS · Case 2 (115°F, Heat Transler, Fan Curve @'3550 RPM, Clean Fillers) 

Pipe p·stalicln P Slalic· dTS.lag. TSlag. TStag. T SlaUc TStalic dH Stag. I HStag. 
Out Inlet Outlet In Out In 

lin. H20 slcl. foll lin. H2O std. /al\ Idea. Fl Idea. Fl Idea. Fl Idea. Fl' Idea. Fl IBtu/lbm\ 1 rstunbml 
8 -6.12009 -6.14532 -3.95532227 719.251 715.30 719.01 715.05 -9.846E-01 355;0 

9 -6.39642 ' -6.49560 . -24.76135254 . 715.30 690.53 715.05 690.30 -6.159E+0O 354.0 
16 -19.45257 -19.65734 -0. 72320557 148.16 I 147.44 147.99 147.27 -1.766E-01 214.2 
17 -19.88339 -19.89397 -0.11047363 147.44 147.33 14726 147.15 -2.697E-02 214.0 
18 -20.11947 -20.17060 -0.09832764 147.33 147.23 147.15 147.06 -2.400E-02 214.0 
-19 -25.39615 -25.48649 -0.09802246 147.22 147.13 147.05 146.95 -2.393E-02 213.9 
20 .-73.79420 -73.85701 -0. 12487793 147.09 '146.97 146.86 146.73 -3.049E-02 213.9 
21 -73.85701 -73.91447 -0.07761982 146.97 146:89 146.73 146.66 -1.899E-02 213.9 
22 -83.22292 -83.28307 -0.08538818 146.88 146.80 146.63 146.55 -2.084E-02 213.9 
23 -86.68808 -86.98060 -0.21606445 166.80 168.58 166.53 . 168.31 -5.277E-02 219.2 
24 -87.26303 -87.26541 -0.03265381 168.58 166.55 168.31 168.28 -7 .977E-03° 219.2 
25 -87.41802 -87.49890 -0.12554932 168.55 168.42 168.27 168.15 -3.067E-02 219.2 
26 -87.78002 -87.84710 -0.19665527 168.42 168.23 168.15 167.95 -4.805E--02 219.1 
27 -92.18999 -92265121 -0.29119873 168.22 167.93 167.94 167.65 -7.114E-02 219.1 
28 -96.24805 -96.25098 -0.03869629 167.93 167.89 I 167.64 · 167.60 -9.455E-03 219.0 
29 -96.34433 -96.34726 -0.03869629 167.89 167.85 167.60 167,56 -9.449E-03 219.0 
30 -96.44061 -96.45235 -0.15441895 167.85 167.70 167.56 167.41 -3.772E-02 219.0 
31 -96.45235 -96.53722 -1.10284424 167.70 166.59 167.41 166.31 -2.695E-01 218.9 
32 -96.82401 -96.91548 -0.03778076 166.59 166.56 166.31 166.27 -9.216E-03 218.7 
33 -97.08628 -97.40163 --0.32208252 143.47 I 143.15 143.121 142.79 -7.858E-02 213.0 
35 -116.67262 -119.05357 -11.81341553 272.15 260.341 271.86! 260.05 -2.895E+o0 244.5 
36 -119.05357 -119.05630 --0.34368896 260.34 I 259.99 260.05 259.71 -6.422E-02 241.6 
37 -119.30785 -119.31173 -0.28289795 259.991 259.71 259.71 259.43 -6.933E--02 241.5 
38 -119.56196 -119.57011 -0.56978271 259.71 259.12 259.43 258.84 -1.445E-01 241.5 
39 I -120.48051 -120.62412 -0.21466064 259.12 258.91 256.22 256.00 -5.260E--02 241.3 
40 I 1.25532 0.83699 -1.07824707 373.47 372.40 373.09 312.01 I -2.652E-01 269.4 
41 I 0.43718 0.43272 -0.26330566 372.40 372.13 372.01 371.751 -6.477E--02 269.1 
42 0.03339 0.02891 -0.26300049 372.13 371.87 371.75 371.491 -6.471E-02 I 269.1 
43 0.01122 -0.01296 -55.91900635 371.67 315.95 371.86 315.94! -1.374E+o1 269.0 
50 -0.41018 -1.98954 -0.00065449 115.00, 115.00 114.83 114.83! 2.159E-OBI 206.1 

I 
51 -3.35861 -3.72077 -0.00024414 115.00 115.00 114.83 114.83 1.031E-05 206.1 
52 -4.26199 -4.49566 -0.00012207 115.00 115.00 114.83 114.83 1.694E-05 206.11 
53 -5.11779 -5.43035 -0.00006104 115.00 115.00 114.83 114.82 4.101E-05 206.1

1 

54 -5.97373 -6.75042 0.00061035 I 115.oo· 115.00 114.82 114.82 1.488E-04 206.1 
55 -7.79123 -7.96352 -2.19519043. 444.99 442.79 444.05 441.86 -5.413E-01 287.0 
60 0.00000 0.00000 0.00000000 I 115.00 115.00 115.00 115.00 - 0.000E+00 206.1 
61 0.00000 0.00000 0.00000000 115.00 115.00 115.oo I 115.00 0.000E+0O 206.1 
62 -4.826141 -4.82614 0.00000000 I 547.70 547.701 547.70 547.70 0.000E+0O 312.4 
63 -4.82614 I -4.82614 0.00000000 547.70 547.70 547_70· 547.70 O.000E+00 312.4 
64 -8.41854 I -8.59469 -5.48040771 442.79 437.31 j 441.86 436.39 -1.351E+o0 286.5 
65 -9.18253 -9.30468 I -4.46020508 437.31 432.65 437.26 432.80 -1.100E+00 285.1 
66 -12.76439 -13.30262 -34.17218018 432.85 398.68 432.40 398.26 -8.419E+00 284.0 
67 -13.879531 -14.23137 -5.04467773 398.66 393.63 396.26 393.22. -1.242E+00 I 275.6 
68 -14.80556 -15.30745 -8.4086~937_ 393.63 385.23 393.22 384.82 -2.070E+00 274.4 
69 -17.56685 -17.61353 -3.12145996 385.22 382.10 385.11 381.99 -7.682E-01 272.3 
70 -18.48890 -19.09719 -72.71423340 382.10 309.39 381.99 309.29 -1.787E+o1 271.5 
80 0.00000 0.00000 0.00000000 115.oo I 115.00 115.00 115.00 0.000E+00 206.1 
81 0.00000 0.000001 0.00000000 115.ool 115.00 115.00 115.00 0.000E+00 206.1 
82 · 0.00000 0.00000 0.00000000 11s.ooi 115.00 115.00 115.00 0.000E+00 206.1 
83 -15.12134 -15.12134 0.00000000 115.06! 115.06 115.06 115.06 0.000E+0O 206.1 
84 -15.12134 -15.12134 0.00000000 115.06 115.06 115.06 115.06 0.000E+0O 206.1 
90 -0.33903 -1.32950 -0.00036621 115.oo I 115.00 114.86 114.86 -3.381E-08 206.1 ! 
91 -3.65005 -4.15895 -0.00036621 115.00 115_001 114.66 114.861 6.897E-06 206.1 
92 -19.29286 -19.69651 -0.00006104 114.99 114.99 114.83 114.83 5.910E-0S 206.1 
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AFT Arrow Model Main OGTS Case 2 (115"F, Heal Transfer, Fan Curve@ 3550 RPM, Clean Filters) 

Pipe PSlaticln. P StaUc dT Stag. TStag. T Stag. TStaUc TS!aUc dH Stag. H Stag. 
Out Inlet Outlet In Out . In 

(in. H20 std. In\\ lin. H2O std. lnll Cdeo. Fl Idec.Fl Idea. Fl (dee.Fl Cdeo. Fl CBtu/lbml /Btu/lbml 
93 -19.74538 -19.75015 -0.00006104 115.06 115.06 I 114.79 114.79 -1.257E-05 206.1 
94 -19.75015 -19.76855 · -0.00018311 115.06 115.06 114.79 114.79 -4.807E-05 206.1 
100 ..0;38526 -1.16910 0.00000000 115.00 115.00 114.84 114.84 O.0O0E+0O 206.1 
101 -1.63625 -1.83822 -0.00012207 115.00 115.00 114.84 114.84 4.796E-071 206.1 
102 .95;00838 -96.01318 0.00006104 114.92 114.92 · 114.65 114.65 2.504E-05 206.1 
103 -96.26128 -96.44482 0.00061035 114.92 114.92 114.65 114.65 1.858E-04 206.1 
200 0.00000 0.00000 0.00000000 115.00 115.00 115.00 115.00 O.000E+00 206.1 
201 0.00000 0.00000 0.00000000, 115.00 115.00 115,00 115.00 O.00OE+0O 206.1 
202 No Solution No Solution 0.00000000 70.00 70.00 70.00 70.00 -9.502E-03 195.1 

·203 19;79171 19.79171 0.00000000 70.00 70.00 70.00 70.00 0.000E+00 195.1 
X204 -19.39581 -73.41570 76.96624756 70.00 146.97 70.00 146.971 1.879E+01 195.1 
210 0.00000 0.00000 0.00000000 11s.ool 115.00 115.00 115.00 0.000E+0O 206.1 
211 0.00000 0.00000 0.00000000 115.00 115.00 115.00 11s.ool 0.000E+0O 206.1 
212 0.00000 0.000001 0.00000000 115.00 115.00 115.00 115.00 O.O00E+00 206.1 
213 No Solution No Solulion 45.00000000 70.00 115.00 70.00 115.00 1.097E+01 195.1 
214 No Solution No SoluUon 0.00000000 115.00 115.00 115.00 115.00 3.434E-03 206.1 
215 No Solution No Solution 0.00000000 115.00 115.oo I 115.00 115.00 5.307E-03 206.1 
625 -a3.12290 I -83.12290 0.00000000 198.72 198.721 198.72 198.72 0.000E+00 226.5 
631 -92.28194 -92.28194 0.00000000 198.72 198.72 198.72 198.72 0.000E+0O 226.5 
636 -114.97424 -114.97424 0.00000000 289.57 289.57 289.57 289.57 0.000E+00 248.8 
637 -19.10976 -19.13330 -0.00073242 115.28 115.281 115.00 115.00 -2.702E-04 i 206.1 

X638 No Solution 19.79171 -45.00000000 115.ool 70.00 115.00 70.00 -1.098E+01 i 206.1 

Pipe HStag. H StaUc HStalic Rho Rho Stag. Heat Transfer Heat Flux Heat Rate 
Out In Out. Stag. In Out Model 

IBtu/lbml (Btunbml (Btunbml !lbm/ft3l llbmlft3l fBtulhr-ft2l (Btu/hr) 
1 206.1 206.1 206.1 0.06719 .0.06712 · Gen1 Heat Tran. -1.688E-04 -1.430E-03 
2 206.1 206.1 206.1 0.06700 0.06697 Gen1 Heat Tran. 7.755E-04 1.067E-02 
3 206.1 206.0 206.0 0.06696 0.06662 Gen'I Heat Tran. 2.343E-03 3.647E-02 
4 206.1 206.1 206.1 0.06660 0.06659 Gen'I Heat Tran. 3.213E-03 2.636E-02 
5 206.1 206.0 206.0 0.06658 0.06657 Gen'I Heat Tran. 4.540E-03 8.773E-03 
6 379.4 393.7 379.3 0.02857 0.02985 Gen'I Heat Tran. -1.952E+03 -1.860E+04 
7 355.0 379.2 354.8 0.02985 0.03230 Gen'! HeatTran: -2.015E+03 -3.139E+04 
8 354.0 354.9 353.91 0.03225 0.03236 Gen'I Heat Tran. -1.595E+03 I -1.266E+o3 
9 347.8 353.9 347.8 0.03234 0.03303 Gen'I Heat Tran. -1.555E+03 -7.922E+03 

16 214.0 214.1 213.9 0.06046 0.06050 Gen'I Heat Tran. -3.794E+01 -2.341E+03 
17 214.0 213.9 213.9 0.06046 0.06047 Gen'I Heat Tran. -3.746E+01 -3.575E+02 
18 213.9 213.9 213.9 0.06044 0.06044 Gen'I Heat Tran. -3.733E+01 -3.181E+02 
19 213.9 213.9 213.9 0.05960 0.05959 Gen'I Heat Tran. -3.722E+01 -3.171E+02 
20 213.9 213.91 213.8 0.05184 0.05184° Gen'I Heat Tran. -3.705E+01 -4.041E+02 
21 213.9 213.8 213.8 0.05184 0.05184 Gen'I Heat Tran. -3.693E+01 -2.518E+02 
22 213.8 213.8 --~13.8 0.05034 0.05034 Gen1 Heat Tran. -3.683E+01 -2.762E+02 
23 219.2 219.2 219.1 0.04805 0.04802 Gen'I Heat Tran. -6.218E+01 -6.995E+02 
24 219.2 219.1 219.1 0.04798 0.04798 Gen'I Heat Tran. -6.204E+01 -1.057E+02 
25· 219.1 219.1 219.1 0.04796 0.04795 Gen'I Heat Tran. -6.195E+01 -4.065E+02 
26 219.1 219.1 219.0 0.04791 0.04792 Gen'I HeatTran. ·6.176E+01 -6.368E+02 
27 219.0! 219.0 218.9 0.04724 0.04725 Gen'I Heal Tran. -6.147E+01 -9.429E+02 
28 219.ol 218.9 21S.9 0.04663 0.04664 Gen'I Heat Tran. I -6.128E+01 -1.253E+02 
29 219.0 218.9 218.9 0.04662 0.04662 Gen'I Heat Tran. -6.123E+01 -1.252E+02 
30 218.91 218.9 218.9 0.04661 0.04662 Gen'I Heat Tran. I -6.112E+01 -5.000E+02 
31 218.7 218.9 218.61 0.046621 0.04669 Gen'I Heat Tran. I -6.039E+01 -3.571E+03 
32 218.7 218.6 218.6 0.04664 I 0.04663 Gen'I Heal Tran.! -5.973E+01 -1.222E+02 

,_.lL __ 213.0 212.9 212.9! 0.04841 I 0.04839 Gen'I HeatTran. i -4.155E+01 -1.884E+03 
35 241.6 244.4 241.6 0.03699 0.03754 Gen'I Heat Tran. i -2.052E+02 -6.943E+04 

! 36 241.5 241.6 241.5 0.03754 0.03756 Gen'I Heat Tran.! -1.969E+02 -2.019E+03 
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AFT Arrow Model Main OGTS Case 2 (115'F, Heal Transfer, Fan Curve@3550 RPM, Clean Filters) 

Pipe H Slag. H Static H Static Rho Rho Stag. Heat Transfer Heat Flux Heal Rate 
Out In Out Slag. In Out Model 

(Btunbml fBlu/lbml tBtunhml Ubm/1131 llbm/lt31 1Btu/hr-ft2I IBlu/hrl 
37 241.5 241.5 241.4 0.03752 0.03754 Gen1 Heal Tran. -1.965E+02 I -1.662E+03 
38 241.3 241.4 241.3 0.03751 0.03753 Gen'I Heal Tran. -1.959E+02 I -3.465E+03 
39 241.3 241.1 241.0 0.03753 0.03752 Gen'I Heal Tran. -1.749E+02 I -1.261E+03 
40 269.1 269.3 269.0 0.04655 0.04656 Gen1 Heat Tran. -3.840E+o2 I -6.360E+03 
41 269.1 269.0 269.0 0.04652 0.04653 Gen1 Heal Tran. -3.830E+02 -1.553E+03 •• · 
42 269.0 269.0 268.9 0.04648 0.04650 I Gen'I Heat Tran. -3.826E+02 -1.551E+03 
43 255.3 269.0 255.2 0.04642 0.04977 Gen1 Heat Tran. -1.760E+02 -3.295E+05 

50 206.1 206.0 206.0 0.06719 0.06693 Gen'! Heat Tran. 1.813E-04 2.086E-03 
51 206.1 . 206.0 · 206.0 0.06669 0.06663 Gen1 Heat Tran. 3.348E-03 9.963E-03 

52 206.1 206.0 206.0 0.06654 0.06650 Gen'I Heat Tran. 4.420E-03 1.830E-02 
53 206.1 206.0 206.0 0.06640 0.06634 Gen'I Heat Tran. 5.394E-03 3.962E-02 
54 206.1 206.0 206.ol 0.06625 0.066121 Gen'I Heal Tran. 5.780E-03 1.438E-01 

55 286.5 286.8 286.2 0.04198 0.04206 Gen'I Heat Tran. -1.166E+03 -1.219E+03 

60 206.1 206.1 206.11 0.06719 0.06719! Gen'I Heat Tran. O.OOOE+OO 0.000E+OO 
61 ·206.1 206.1 206.1 I 0.06719 0.06719 Gen1 Heal Tran. O.OOOE+OO O.OOOE+OO 

62 312.4 312,1. 312.4 0.03785 0.037851 Gen1 Heat Tran. O.OOOE+OO O.OOOE+OO 
63 312.4 312.4 312.4 0.03785 0.03785 Gen1 HealTran. O.OOOE+OO O.OOOE+OO 
64 285.1 286.2 284.91 0.04201 0.0422Si Gen'! Heat Tran. -1.152E+03 -3.043E+03 

· 65 284.0 285.1 284.0! 0.04204 0.042241 Gen'! Heat Tran. -6.052E+02 -2.476E+03 
66 275.6 283.9 275.51 0.04193 0.04353 Gen'I Heat Tran. -9.428E+02 -1.896E+04 

67 274.4 275.5_ 274.21 0.04347 0.04368 Gen't Heat Tran. -8.809E+02 -2.797E+03 
68 I 272.3 274.2 272.2 0.04362 0.04399 Gen'I Heal Tran. -8.593E+02 -4.662E+03 
69 271.5 272.31 271.5 0:04368 0.04363 Gen'I Heat Tran. -6.348E+02 -1.730E+03 
·70 253.6 271.5 253.6 0.04373 0.04779 Gen'I Heat Tran. -4.203E+02 -4.025E+04 
80 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heal Tran. O.OOOE+OO O.OOOE+OO, 
81 206.1 206.1 I 206.1 0.06719 0.06719 Gen'I Heal Tran. O.OOOE+OO O.OOOE+OOi 

82 I 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heal Tran. O.OOOE+OO 0.000E+OO 
'83 206.1 206.1 206.1 0.06462 0.06462 Gen'I Heal Tran. O.OOOE+OO 0.000E+OO 
84 206.1 206.1 I 206.1 0.06462 0.06462 Gen'I Heat Tran. O.OOOE+OO f O.OOOE+oO 
90 206.1 206.ol 206.0 0.06719 0.06703 Gen'I Heat Tran. -1.334E-05 -2.813E-04 
91 206.1 206.0j 206.0 0.06663 0.06655 Gen'I Heat Tran. 3.423E-03 I 7.402E-02 
92 206.1 206.0 206.0 0.06398 0.06391 Gen'I Heal Tran. i 2.166E-02l 4.917E-01 
93 206.1 206.ol 206.0 0.06394 0.06394 Gen'I Heal Tran. I -8.527E-02 I -1.383E-01 
94 206.1 206.0 206.0 0.06394 0.06394 Gen'I Heal Tran.! -8.507E-02 -5.289E-01 

100 206.1 206.0 206.0 0.06719 0.06706 Gen'I Heal Tran. O.OOOE-t-00 O.OOOE+OO 
101 206.1 206.0 206.0 0.06698 0.06695 Gen'I Hea!Tran. 9.352E-04 5.143E-03 
102 206.1 I 206.0 206.0 0.05099 0.05099 Gen'I Heal Tran. 1.129E-01 2.685E-01 
103' 206.1 f 206.0 206.0 · 0.05094 0.05091 Gen'I Heal Tran. 1.126E-01 I 1.992E+OO 

I 200 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heal Tran. O.OOOE+OO O.OOOE+OO 
I 201 206.1. 206.1 206.1 0.06719 0.06719 Gen'I Heal Tran. O.OOOE+OO O.OOOE+OO 

I 202 195.1 195.1 195.1 . 0.06920 0.07656 Gen'I Heal Tran. o:oooE+oo O.OOOE+OO 
i 203 195.1 195.1 195.1 · 0.07657 0.07657 Gen'I Heat Tran. 0.000E+OO 0.000E+OO 

X204 213.9 195.1 213.9 0.06934 0.05184 Gen'! Heal Tran. O.OOOE+OO O.OOOE+OO l 
210 206.1 206.1 206.1 0.06719 0.067191 Gen'I Heat Tran. O.OOOE+OO O.OOOE+OO 

I 211 206.1 206.1 206.1 0.06719 0.06719 Gen1 Heat Tran. O.OOOE+OO O.OOOE+OO 
212 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heal Tran. O.OOOE+OO O.OOOE+OO 
213 206.1 195.1 206.1 0.07693 0.071441 Gen1 Heat Tran. O.OOOE+OO O.OOOE+OO 
214 206.1 206.1 206.1 0.07143 0.06847 Gen'I Heal Tran. o.oooe+ool O.OOOE+OO 
215 206.1 206.1 206.1 0.06847 0.06390 Gen'I Heat Tran. O.OOOE+ool 0.000E+OO 
625 226.5 226.5 226.5 0.04632 0.04632 Gen'I Heat Tran. o.oooE+ooi O.OOOE+OO 
631 I 226.5 226.5 226.5 0.04497 I 0.04497 Gen'I Heal Tran. o.oooE+ool O.OOOE+OO 
636 I 248.8 248.8 248.8 0.03656 0.03656 Gen'! Heat Tran. o.oooE+ool O.OOOE+OO I 

637 206.1 206.1 206.1 0.06403 0.064021 Gen'I Heal Tran. -4.564E-01 I -7.246E-01 
X638 195.1 206.1 195.1 0.06357 0.07657 Gen'I Heat Tran. 0.000E+OO I O.OOOE+OO 
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AFT Arrow Model Main OGTS Case 2 (115"F, Heat Transfer, Fan Curve@3550 RPM, Clean Filters) 

All Junction Table 
Jct Name Mass Flow dPStag. P Stag. P Stag. P Static 

Thru Junction Total In Out In 
llbmlhrl Cin. H20 std.I fin. H20 std. tnll nn. H20 Sid. In\\ /in. H20 std. In\\ 

1 Assianed Pressure 1286.1 I 0.00000 0.0000 0.00000 -0.14102 
2 ICV Filler N02-010 1 286.1 0.71554 -0.4440 -1.15949 -0.58515 
3 Area Chanae 1 286.1 0.06221 -1.3099 -1.37216 -1.45143 
4 Area Chance 1 286.1 0.11381 -3.3746 -3.48846 -4.10835 
5 Area Chance I 1,286.1 0.06257 -3.5526 -3.61517 -3.69487 
6 ICVi 1 286.1 1.10073 -3.6953 -4.79602 -4.42962 
7 Area Chance 1 286.1 0.01561 -4.8966 I -4.91218 -5.21415 
8 HV-114 1.286.1 0.56700 -5.2592 -5.82619 -5.87173 
9 HV-115 1.286.1 0.25092 -5.8524 -6.10330 -6.14532 
16 TeeorWve N/A See Losses -19.0743 -19.07433 -19.52353 
17 36-V-049 13 254.2 0.22584 -19.2793 -19.50518 -19.65734 
18 HV-125 13.254.2 0.22526 -19.5158 -19.74107 -19.69397 
19 Packed Tower 13.254.2 5.22023 -19.7922 -25.01245 -20.17060 
20 Venturi/Demister 13.254.2 48.25019 -25.1027 -73.35291 -25.48649 
21 Tee orWve NIA 0.00000 -73.4157 -73.41570 -73.85701 
22 Condenser Demister 13.254.2 9.29533 -73.4732 -82.76848 -73.91447 
23 WSSHeater 13.254.2 3.38332 -82.8286 -86.21191 -83.28307 
24 WSS Valve V-072 13.254.2 0.28200 -86.5041 -86.78613 -86.98060 
25 TeecrWve NIA See Losses -83.1229 -83.12290 -83.60562 ! 
26 HV-313 13.254.2 0.28068 -87.0218 -87.30244 -87.49890 I 
27 HEPA 13.254.2 4.33607 -87.3696 -91.70561 -87.84710 
28 i HV-314a 13 254.2 0.09317 -95.7603 -95.85350 -96.25098 
29 HEGA 13,254.2 3.97651 -91.7808 -95.75736 -92.26512 
30 i HV-314b 13,254.2 0.09320 -95.8565 -95.94965 -96.34726 
31 i TeeorWve NIA! 0.00000 -92.2819 I -92.28194 I -92.77876 
32 i 36-V-017 13,254.2. 0.28632 -96.0471 i -96.33340 -96.53722 
33 I TeeorWve NIAi See Losses i -96.45681 -96.456791 -97.01883 
34 SCRI 23,977.31 21.505301 -96.77181 -118.27710 -97.40163 
36 Tee orWve NIAi 0.00000' -114.9742 -114.97424 -115.36906 
37 HV-525i 23,977.31 0.24918 -118.6688 -118.91799 -119.05830 I 
38 36-V-0241 23 977.3 0.24987 -118.9220 -119.17189 -119.311731 
39 Area Chance 23,977.3 0.06372 -119.1804 -119.24409 -119.57011 
40 Fan N31-025 23.977.3 -121.29713 -119.3874 1.90971 -120.62412 
41 36-V-080 23 977.3 0.39916 1.4912 1.09207 0.83699 
42 HV-526 23 977.3 0.39868 1.0874 0.68873 __ .Q&ill. 
43 Branch 23,977.3 0.65476 0.6841 0.029301 0.02891 
44 Assianed Pressure 23.977.3 0.00000 0.0000_ o.oooooi -0.01687 
50 Assianed Pressure 966.2 0.00000 0.0000 0.00000 -0.41018 
51 AWTE Filter N22-026 966.21 1.36765 -1.5777 -2.94534 -1.98954 I 
52 HV-111 966.2i 0.54065! -3.3071 -3.84777 -3.72077 
53 AWTE 966.2 0.62146 -4.0812 -4.70268 -4.49566 
54 HV-113! 966.21 0.54279 -5.0149 -5.55769 -5.43035 

I 55 TeeorWy_e! N/A See losses -6.3424 -6.34236 -7.14083 
60 I Assinned Pressure i 0.0 0.00000 0.0000 0.00000 0.00000 
61 SMF Dilution Filter N02-049 0.0 0.00000 0.0000 0.00000 0.00000 

X62 TV-014 I 0.0 4.82615 0.0000 -4.82614. 0.00000 
63 Area Chance 0.0 0.00000 -4.8261 -4.82614 -4.82614 
64 Tee crWve NIA See Losses -6.9708 -6.97082 -8.41627 
65 HV-002 2,252.3 1.94805 -7.1551 I -9.10320 -8.59469 
66 SMFN02-019 2 252.3 2.84445, -9.2257 -12.07016 -9.30468 
67 HV-003 2,252.3 ! 0.57591 i -12.6340 -13.20994 -13.30262 

__fill._J HV-004 I 2,252.3! 0.573181 -13.5651 -14.13829 -14.23137 
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AFT Arrow Model Main OGTS Case 2(115"F, Heat Transfer, Fan Curve@3550 RPM, Clean Filters) 

Jct Name Mass Flow dP Stag. P Slag. P Slag. P Static 
Thru Junction Total In Out In 

llbm/hrl /in. H2O sld.l lln. H2O std. /all /in. H20 std. In\\ /in. H2O std. /all 

69 SMF N02-020 2,252.3 2.73389 -14.6459 -17.379TT -15.30745 
70 HV-005 2,252.3 0.87497 -17.4271 -18.30205 -17.61353 
ao· Assinned Pressure 0.0 0.00000 0.0000 0.00000 0.00000 

81 WRS Tank Filler 0.0 0.00000 0.0000 0.00000 0.00000 

82 Area Chanae 0.0 0.00000 0.0000 0.00000 0.00000. 

. X83 32-V-003 0.0 15.12133 0.0000 -15.12134 0.00000 

84 Area Chanoe 0.0 0.00000 -15.1213 -15.12134 -15.12134 

90 Assloned Pressure 8,320.0 0.00000 0.0000 0.00000 -0.33903 
91 WSS Filler N02-101/102 8,320.0 2.31852 -0.9896 -3.30816 -1.32950 

92 FV-016 8 320.0 15.12015 -3.8166 -18.93677 -4.15895 

93 TeeorWve NIA See Losses -19.1218 -19.12182 -19.63796 

94 TeeorWve NIA 0.00000 -19.1266 -19.12660 -19.75015 

100 Assianed Pressure 10,723.0 0.00000 0.0000 0.00000 -0.38526 

101 · SCR Filler N02-022 10 723.0 0.46669 -0.7831 -1.24978 -1.16910 
102 HV-504 10,723.0 94.04871 -1.4515 -95.50027 -1.83822 

103 36-V-019 10,723.0 0.24767 -95.5050 -95.75272 -96.01318 

200 Assioned Pressure 0.0 0.00000 0.0000 0.00000 0.00000 
201 WSS Filler N02-093 0.0 0.00000 I 0.0000 0.00000 0.00000 

X202 FV-331 a.a 20.187481 0.0000 -20.18750 0.00000 
203 TeeorWve 0.0 0.00000 19.7917 19.79171 19.79171 
204 TeeorWve 0.0 0.000001 19.7917 19.79171 19.79171 
210 Assioned Pressure 0.0 0.00000 0.0000 0.00000 0.00000 
211 SWS Tank Filter N02-014A 0.0 0.00000 0.0000 0.00000 0.00000 
212 Area Chance 0.0 0.00000 0.0000 0.00000 0.00000 

X213 37-V-004 0.0 -21.77087 0.0000 21.77087 0.00000 

214 Area Chance 0.0 No Solulicn No Solution I No Solution No Solution 
215 Area Chance 0.0 No Solulion No Solution No Solution No Solution 
625 Dead End 0.0 0.00000I -83.1229 -83.12290 -83.12290 
631 Dead End 0.0 0.00000 -92.2819 -92.28194 -92.28194 

636 Dead End 0.0 0.00000 -114.9742 -114.97424 -114.97424 
637 Waste Feed Blower 2,682.0 0.00000 -18.4653 -18.46524 -19.10978 
638 Assiaried Flow Vac Pump o:o No Solution No Solulion No Solution No Solution 

Jct P Static I dT Slag. T Slag. TStag. T Static In TS!atic dH H Stag. In H Stag. 
Out Inlet OuUet Out Stag. Out 

(in. H2~~a. Fl idea. Fl /dee.Fl ~.Fl <dea.Fl (BluAbml /Btunbml <Btu/lbml 
-0.14102 0.00000000 115.oo I 115.00 115.00 115.00 0.000 206.1 206.1 

2 -1.30094I -0.00061035 115.ool 115.00 114_94I 114.94 0.000 206.1 · 206.1 

3 -2.10213 -0.00036621 115.00' 115.00 114.94 114.70 0.000 206.1 206.1 
4. -3.63072 0.00024414 115.00 115.00 114.70 114.94 0.000 206.1 206.1 
5 -4.34934 -0.00036621 115.00 115.00 114.94 114.69 0.000 206.1 206.1 
6 -5.12790 760.00001521?. 115.00 875.00 114.69 874.69 -187.755 206.1 393.8 
7 -5.57509 0.00012207 817.14 817.14 816.86 816.55 0.000 379.4 379.4 
8 -6.12009 -0.00012207 719.25 719.25 718.74 719.01 0.000 355.0 355.0 
9 -6.39642 0.00000000 715.30 715.30 715.05 715.05 o.oool 354.0 354.0 

16 -19.52353 0.00000000 148.16 148.16 147.96 147.96 NIA! 214.2 214.2 
17 -19.88339 -0.00012207 147.44 147.44, 147.27 147.26 0.000 214.0 214.0 
18 -20.11947 -0.00012207 147.33 147.33 i 147.15 147.15 0.000 214.0 214.0 
19 -25.39615 -0.00372314 147.23 147.22 147.06 I 147.05 0.000 213.9 213.9 
20 -73.79420 -0.03430176 147.13 147.09 146.95 146.86 0.000 213.91 213.9 
21 -73.85701 0.00000000 146.97 146.971 146.73 146.73 N/A 213.91 213.9 
22 -83.22292 -0.00659180 146.89 146.88 146.66 146.63 0.000 213.9 213.9 
23 -86.68808 22.00000000 146.80 168.80 146.55 168.53 -5.374 213.6I 219.2 
24 -87.26303 -0.00016311 168.58 168.58 168.31 168.31 0.000 219.2! 219.2 
25 -83.60562 0.00000000 198.72 198.721 198.44 196.41 N/A 226.5 226.5! 
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AFT Arrow Model Main OGTS Case 2 (115°F, Heat Transfer, Fan Curve @3550 RPM, Clean Filters) 

Jct PSlaUc dTSlag. I TStag. TSlag. T Slalic In TSlatic dH H Stag. In H Slag. 
Out Inlet Outlet Out Stag. Out 

fin .. H2O std. /all Idea.Fl ! Idea. Fl Idea.Fl Idea.A Idea, Fl IBtunbml /Btunbml rntunbml 
26 -87.78002 -0.00018311 I 168.42 168.42 168.15 168.15 0.000 219.1 219.1 
27 -92.18999 -0.00286865 I 168.23 168.22 167.95 167.94 0.000 219.1 219.1 
28 -96.34433 -0.00006104 167.89 167.89 167.60 167.60 0.000 219.0 219.0 
29 -96.24805 -0.00256348 167.93 167.93 167.65 167.64 0.000 219.0 219.0 
30 -96.44061 -0.00006104 167.85 167.85 167.56 167.56 0.000 219.0 219.0 
31 -92.77876 0.00000000 198.72 198.72 198.41 198.41 N/A 226.5 226.5 
32 -96.82401 -0.00018311 166.59 166.59 166.31 166.31 0.000 218.7 218.7 
33 -97.01883 0.00000000 143.48 143.48 143.16 143.16 NIA 213.0 213.0 
34 -118.67262 128.99998474 143.15 272.15 142.79 271.86 -31.562 213.0 244.5 
36 -115.36906 0.00000000 289.57 289.57 289.28 289.28 N/A 248.8 248.8 
37 -119.30785 -0.00012207 259.99 259.99 259.71 259.71 0.000 241.5 241.5 
38 -119.56196 -0.00012207 259.71 259.71 259.43 259.43 0.000 241.5 241.5 
39 -120.48051 -0.00024414 259.12 259.12 258.84 258.22 0.000 241.3 241.3 
40 1.25532 114.56896973 258.91 373.47 258.00 373.09 -28.120 I 241.3 I 269.4 
41 0.43718 -0.00012207 372.40 372.40 372.01 372.01 0.000! 269.1 269.1 
42 0.03339 -0.00012207 372.13 372.13 371.75 371.75 o.oool 269.1 I 269.1 
43 0.01122 0.00000000 371.87 371.87 371.49 371.86 0.000 269.0 269.0 
44 ~0.01687 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
50 -0.41018 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
51 -3.35861 -0.00109863 115.00 115.00 114.83 114.83 0.000 206.1 206.1 
52 I -4.26199 -0.00042725 115.00 115.00 114.83 114.83 0.000 206.1 206.1 
53 -5.11779 -0.00054932 115.00 115.00 114.83 114.83 0.000 206.1 206.1 
54 -5.97373 -0.00042725 115.ool 115.00 114.821 114.821 0.000 206.1 206.1 
55 -7.140831 0.00000000 444.99 444.99 444.47 I 444.47 N/A 287.0 287.0 

I 60 I 0.000001-- 0.00000000 115.oo I 115.00 115.001 115.00 0.000 206.1 206.1 
61 0.00000 0.00000000 115.00 ! 115.00 115.oo/ 115.00 0.000 206.1 206.1 

X62 -4.82614 j 432. 700454 71 115.oo I 547.70 115.oo! 547.70 1 0.000 206.1 312.4 
63 -4.82614 i 0.00000000 I 547.70 547.70 i 547.70 547.70 0.000 312.4 312.4 
64 -8.416271 0.00000000 442.79 442.79 441.86 441.86 NIA 286.5 286.5 
65 -9.18253 I -0.00048828 I 437.31 437.31 436.39 437.26 0.000 285.1 285.1 
66 -12.76439 ! -0.00054932 I 432.85 432.85 432.80 432.40 0.000 284.0 284.0 
67 I -13.87953! -0.00012207 I 398.68 I 398.68 398.26 398.261 0.000 275.61 275.6 
68 -14.80556 -0.00018311 393.63 393.63 393.22 393.22 0.000 274.41 274.4 
69 -17.56685 -0.00067139 i 385.23 385.22 _ 384.82 385.11 o.oool 272.3, 272.3 
70 -18.48890 -0.00024414 I 382.10 382.10 381.99 381.99 0.000 271.5 271.5 
80 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
81 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
82 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

X83 -15.12134 0.05676270 115.00 115.06 115.00 115.06 0.000 206.1 206.1 
84 -15.12134 0.00000000 115.06 115.06 115.06 115.06 0.000 206.1 206.1 
90 -0.33903 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
91 I -3.65005 -0.00189209 115.00 115.00 114.86 114.86 0.000 206.1 206.1 
92 -19.29286 -0.01226807 115.00 j 114.99 114.86 114.83 0.000 206.1 206.1 
93 -19.63796 0.00000000 115.06 I 115.0§. 114.83 114.83 N/A 206.1 206.1 
94 -19.75015 0.00000000 115.06 115.06 114.79 114.791 NIA 206.1 206.1 
100 -0.38526 0.00000000 115.ool 115.00 115.00 115.00 0,0001 206.1 206.1 
101 -1.63625 -0.00061035 115.ooi 115_001 114.84! 114.84 o.oool 206.1, 206.1 
102 -96.00838 -0.07629395 11s.ooi 114.92 114.84 114.65 0.000 206.1 I 206.1 
103 -96.26128 -0.00018311 114.92 I 114_92 I 114.65 114.65 o.oool 206.1 206.1 
200 0.00000 0.00000000 115.00 115.ool 115.00 115.00 o.oool 206.1 206.1 
201 0.00000 0.00000000 ! 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

X202 -20.18750 -45.00000000 I 115.oo I 70.00 115.00 70.00 0.000 206.1 195.1 . 
203 19.79171 0.00000000 70.00 70.00 70.00 70.00 N/A 195.1 195.1 
204 19.79171 0.00000000 70.00 70.00 70.00 70.00 NIA 195.1 195.1 
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AFT Arrow Model Main OGTS Case 2 (115"F. Heat Transfer, Fan Curve@3550 RPM, Clean Filters) 

Jct PStatic dT Stag. TStag. TStag. T Static In TStaUc dH H Stag. In H Stag. 
Out Inlet Outlet Out Stag. Out 

lin. H2O std. I all Idea. Fl Idea. Fl Idea.Fl Idea. Fl Idea.Fl IBtullbml IBtu/lbml CBtullbml . 

210 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
211 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
212 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

X213 21.77087 -45.00000000 115.ool 70.00 115.00 70.00 0.000 206.1 195.1 
214 No Solution No Solution No Solution No Solution No Solution No Solution 0.000 No Solution No Solution 
215 No Solution No Solution No Solution No Solution No Solution No Solution 0.000 No Solution No Solution 
625 -83.12290 0.00000000 198.72 198.72 198.72 198.72 0.000 226.5 226.5 

-631 -92.28194 0.00000000 198.72 198.72 198.72 198.72 0.000 226.5 226.5 
636 -114.97424 0.00000000 289.57 289.57 289.57 289.57 0.000 248.8 248.8 
637 -19.10976 0.00000000 115.28 115.28 115.00 115.00 0.000 206.1 206.1 
638 No Solution No Solution No Solution No Solution No Solution No Solution 0.000 No Solution I No Solution 

Jct j H Static In H Static Sonic 

I IBtu/lbml 
Out Area 

IBtu/lbml linches2l 
206.1 206.1 1.1286 

2 206.1 206.1 1.1298 
3 206.1 206.0 1.1323 
4 206.0 206.1 1.1383 
5 206.1 206.0 1.1388 
6 206.0 393.7 1.1392 
7 379.3 379.21 1.7090 
8 354.8 354.91 1.6429 
9 353.9 353.9 1.6426 

16 214.1 214.1 i NIA 
17 213.91 213.9 12.5687 
18 213.9 213.91 12.5755 
19 213.91 213.91 12.5837 
20 213.9 213.9 12.7629 
21 213.8. 213.8 NIA 
22 213.81 213.8 14.6751 
23 213.8! 219.2 15.1126 
24 219.1 i 219.1 15.5661 
25 226.5 226.5 NIA 
26 219.1 I 219.1 15.5902 
27 i 219.0 219.0 15.6053 
28 I 218.9 218.9 16.0374 i 
29 I 218.9 218.9 15.8280 
30 218.9 218.9 16.0420 
31 226.5 226.5 N/A 
32 218.6 218.6 16.0361 
33 213.0 213.0 N/A 
34 212.9 244.4 28.5271 
36 248.7 248.7 NIA 
37 241.5 241.5 33.6514 

_..M.__ 241.4 241.4 33.6755 
39 241.3 241.1 33.6930 
40 241.0 269.3 33.7131 
41 269.0 269.0 25.2549 
42 269.0 269.0 25.2766 
43 268.9 269.0 NIA 
44 206.1 206.1 24.4683 

I so 206.1 206.1 0.8478 ,---
206.0 206.ol 0.8512 I 51 

L.52 I 206.0 206.0 0.8550 
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AFT Arrrm Model Main OGTS Case 2 (115"F, Heal Transfer, Fan Curve @3550 RPM, Clean Filters) 

Jct H SlaUcln HStalic Sonic 
Qui Area 

IBtullbm) IBtunbml (inches2l 
53 2oe.ol 206.0 0.8567 
54 205:0 206.0 0.8587 
55 286.9 286.9 NIA 
60 206.1 206.1 0.0000 
61 206.1 206.1 0.0000 

X62 206.1 312.4 0.0000 
63 312.4 312.4 0.0000 
64 286.2 286.2 NIA 
65 284.9 285.1 2.5186 
66 284.0 283.91 2.5258 
67 275.5 275.5 2.4986 
68 274.2 274.2 2.49721 
69 272.2 272.3 2.4918 
70 271.5 271.5 2.5055 
80 206.1 206.1 0.0000 
81 206.1 206.1 0.0000 
82 206.1 206.1 0.0000 

X83 206.1 206.1 0.0000 
84 206.1 206.1 0.0000 
90 206.1 206.1 7.3009 
91 206.0 206.0 7.3192 
92 206.0 206.0 7.3720 
93 206.0 206.0 NIA 
94 206.0 206.0 N/A 
100 206.1 206.1 9.4096 
101 206.0 206.0 9.4282 
102 206.0 206.0 9.4442 
103 206.0 206.0 12.4012 
200 ! 206.1 206.1 0.0000 
201 i 206.1 206.1 0.0000 

X202 206.1 195.1 0.0000 
203 195.1 195.1 NIA 
204 195.1. 195.1 I N/A 
210 206.1 I 206.1 0.0000 
211 206.1 ?.06.1 0.0000 
212 206.1 206.1 0.0000 

X213 206.1 195.1 0.0000 
214 No SoluUon No Solution 0.0000 
215 No Solution No Solution 0.0000 
625 226.5 226.51 0.0000 
631 226.5 226.51 0.0000 
636 248.8 248.BI 0.000~ 
637 206.1 206.1 i 2.4693 
638 No Solution No Solution 0.0000 

Junclion loss Table 

Jct I P:e Pipe dP Slag. Total 
Dir. lin. H20 std. I 

16 I P94 In -0.07065 

I P16 Out 0.000 
P70 In 0.1481 

21 P21 Out 0.000 
P20 In 0.000 
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AFT Arrow Model Main OGTS Case 2 (115"F. Heal Transfer. Fim Curve @ 3550 RPM, Clean Filters) 

Jct Pipe Pipe dP Stag. Total 
# Dir. !in. H2O std.\ 

P204 In 0.000 

25 P24 In 0.000 

P625 In 0.000 
P25 Out 3.818 

31 P30 In 0.000 
P31 Out 0.000 

P631 In 0.000 

33 P32 In 0.03202 
P33 Out 0.000 

P103 In 0.5208 
36 P35 In 0.000 

P36 Out 0.000 
· P636 In 0.000 

55 pg In 0.1338 
P55 Out 0.000 
P54 In 8.806E-03 

64 I P63 In 0.000 

P64 Out 0.000 
P55 In 0.4334 

93 P92 In -0.2182 
P93 Out 0.000 

P637. In 0.6331 
94 P93 In 0.000 

P94 Out 0.000 
P84l lni 0.000 

,_19.} P202 In 0.000 
P203 Outi 0.000 
P6381 In! 0.000 

204 P203I lni 0.000 
P204 Out 0.000 
P215 In! 0.000 
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AFT Arrow 3.0 Input 
DMJMH+N 

<1 af 12> 

AFT Arrow Mode_l Main OGTS Case 3 (115"F, Heat Transfer. Fan Curve@ 3550 RPM, Dirty Filters) 

Title: AFT Arrow Model Main.OGTS Case 3 (115°F, Heat Transfer. Fafl Curve@ 3550 RPM, Dirty Fillers) 
Input File: C:\AFT Products\AFT Arrow\DBVS-OGTS-R2.aro 

Number Of Pipes= 83 
Number Of Junctions= 84 

Length March SoluUon Method with Mach Number Limits 
Segments Per Pipe= 2 
Mach Number Increment= 0.01 
Pressure Tolerance= 0.0001 relative change 
Mass Flow Rate Tolerance= 0.0001 relative change 
Enthalpy Tolerance= 0.0001 relative change 
Flow Relaxation= (Automatic) 
Pressure Relaxation= (Automatic) 
Resistance RelaxaUon= (Automatic) 

Fluid Database: AFT Standard 
Fluid:Air 
Max Fluid Temperature Data= 1000 deg. K 
Min Fluid Temperature Data= 200 deg. K 
Molecular Weight =28.97 amu 
Gas Constant =0.06855 Btunbm-R 
Critical Pressure =37.25 atm 
Critical Temperature =132.41 deg. K 
Acentric Factor =0.021 
Equation of State= Redlich-Kwong 
Enthalpy Model= Generalized 
Specific Heat Ratio Accuracy= High 
Atmospheric Pressure= 14.3 psia 
Gravitational Acceleration= 1 g 
Standard Pressure= 14.696 psia 
Slandard Temperature= 60 deg. F 
Turbulent Flow Above Reynolds Number- 4000 
Laminar Flow Below Reynolds Number= 2300 

Pioe In ,ut Table 
Pipe Name Pipe Length ! Length 

Defined I Unils 
Pioe Yes 641 inches 

2 Pioe Yes 1041 inches 
3 Pioe Yes 177.1671 inches 
4 Pioe Yes 62 inches 

5 Pioe Yes 221 inches 
6 Pipe Yes 72 inches 

' 7 Pioel Yes 141.5 inches 
8 Pioel Yes 6 inches 
9 Piae Yes 38.5 Inches! 
16 Pipe Yes 181 inches 
17 Pioe Yes 28 inches 
18 Pioe Yes! 25 inches 
19 Pioe Yes 25 inches 
20 Pioe Yes 321 inches 
21 Pioe Yes 20 Inches _R_I Piae Yes 22 inches 
23 Pioe Yes 331 inches 
24 Piae Yes 51 inches 

25 Pioe Yes 19.25 inches 
26 Pioe Yes 30.251 inches 
27 Pioe Yes 451 inches 

28 Pioe Yes 6 inches 

29 Pioe Yes 61 inches 

30 Pioe Yes 241 inches 

Hydraulic 

Diameter 
6.065 

6.065 
4.0261 

6.065 
4.026 
6.065 

5.047 
6.065 

6.065 
15.624 

15.624 

15.624 
15.624 

15.624 

15.6241 
15.6241 

15.624 

15.624 
15.624 

15.624 

15.624 

15.624 

15.624 

15.624 

Hydraulic I Friction Roughness 

Diam. Units Data Set 
inches Unsoecified 0.00015 
inches Unsoecified 0.00015 

inches Unsoecified o.0001sl 

inches Unsoecified 0.00015 

inches Unsoecified 0.00015 
inches Unspecified 0.00015 

inches Unsnecified 0.00015 

inches Unsoecified 0.00015 

inches Unsoecified 0.00015 

inches Unspecified 0.00015 

inches Unspecified! 0.00015 

inches Unsoecified 0.00015 
inches Unspecified 0.00015 

inches Unsoecified I 0.000151 

inches Unsoecified 0.00015 

inches! Unsoecified 0.00015 
inches I Unsoecified 0.00015 

inches Unsaecified 0.00015 

inches Unsoecified 0.00015 

inches Unsoecified 0.00015 

inches Unsoecified 0.00015 

inches Unsaecified 0.00015 

inches Unsaecified I 0.00015 

inches Unsaecified I 0.00015 

AS-1388 

Roughness 

Units 
feet 
feel 

feel 

feet 

feel 
feel 

feet I 
feet 

feel 
feet 
feet 
feet 

feel 

feet 

feel 
feed 
feed 

feet 

feet 

feet 
feel 

teed 
feet 

feet 

2/22/2006 08:33 AM 

Losses {K) 

2.93 
0.71 

1.8551 
0.24 

0 
0.08 

0 
0.07 
0.24 
0.36 

0 

0.11 
0.21 

0.11 

0.11 
0.11 
0.58 

0 
0.15 
0.11 

0.11 

0 

0 

0 



AFT Arrow 3.0 Input 
DMJMH+N 

Pipe Name 

31 Pine 

32 Pine 

33 Pi"" 
35 Pioe 

36 Pine 

37 Pine 

38 24" Sch 10 

39 EJ-604 

40 EJ-605 
41 EJ-605 

42 EJ-605 

43 Stack 

50 Pioe 

51 Pine 

52 Pioe 

53 Pioe 

54 I Pioe 

55 ' Pioe 

60 Pine 

61 Pine 

62 Pine 

63 Pine 

64 Pine 

65 Pine 

66 Pioe 

67 Pine 

68 Pine 

69 Pioe 
70 8" Sch 10 

80 Pioe 

81 Pioe. 
82 Pine 

83 Pioe 

84 3° Sch40 

90 Pioe 
91 Pioe 

92 12" Sch 10 

93 Pioe 
94 Pine 

100 Pioe 
101 Pioe 

102 Pioel 

103 14" Sch 10 

200 Pioel 

201 Pioe 

202 i Pipe 

I 203 I Pioe 

204 Pioe 

! 210 Pioe 

' 211 Pioe 

212 Pioe 

213 Pine 

214 Pioe 

215 Pine 

625 Pioel 

. RPP.:.24544 REV Id 
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AFT Arrow Model Main OGTS Case3 (115"F, Heat Transfer, Fan Curve@3550 RPM, Dirty Filters) 

Pipe. Length Length Hydraufic Hydraulic Friction Roughness Roughness Losses(K) 

Defined Units Oiameler Diam. Unils Data Set Units 

Yes 173.51 Inches 15.624 inches Unsnecified 0.00015 feel 0 

Yes 6 Inches 15.624 · inches Unsnecified 0.00015 feet 0.18 

Yes 106.25 inches 19.564 inches Unsoecified 0.000151 feet 0.42 

Yes 660 inches 23.5 Inches Unsoeclfied 0.00015 feet 0.57 

Yes 20 inches 23.5 inches Unsoeclfied 0.00015 feel 0 

Yes 16.5 Inches 23.5 inches Unsoecified 0.00015 feet 0 

Yes 34.5 inches 23.5 Inches Unsoecified 0.00015 feel 0 

Yes 18.75 inches 17.624 inches Unsoecified 0.00015 feet 0.1 

Yes 38.8 Inches 19.564 inches Unsoecified 0.00015 feel 0.61 

Yes 9.5 inches 19.564 inches Unsoecified 0.00015 feel 0 

Yes 9.5 inches 19.564 inches Unsneclfied 0.00015 feet 0 

Yes 149 feel 48 inches Unsoeclfied 0.00015 feel 0.88 

Yes 131 Inches 4.026 inches Unsnecified 0.000151 feel 3.16 

Yes 33.875 inches 4.026 Inches Unsnecified 0.00015 feet 0.7 

Yes 47.125 Inches 4.026 inches Unsnecifled 0.00015 feet 0.32 

Yes 83.625 inches 4.026 inches Unsoeclfied 0.00015 feet 0.32 

Yes 283.25 inches 4.026 Inches UnsoeciOed 0.00015 feet 0.4 

Yes 9.51 inches 5.047 Inches Unsoecified I 0.00015 feel 0.1 

Yes 120 inches a:329 inches Unsoecified 0.00015 feet 3.17 

Yes 91 inches 6.065 inches Unsoecified 0.00015 feet 1.35 

Yes 191.5 inches 6.065 inches I Unsoecified 0.00015 feet 0.2 

Yes 46.75 inches I 5.047 inches Unsi:1ecified 0.00015 feel 0.74 

Yes 24 lnchesi 5.047 inches Unspecified 0.00015 feet 4.031416E-02 

Yes 18 inches 10.42 inches Unsnecifiedl 0.00015 feet 1.514091 

Yes I 152 inches 6.0651 inches Unsnecifiedi 0.00015 feet 0.3703681 

Yes 24 inches 6.0651 inches Unsnecified l 0.00015 feed 0.45909 
Yes I 411 ,inches 6.065 inches Unsoecified 0.00015 feet I 0.64 

Yes 15 inches 8.329 inches Unsnecifiedl 0.00015 feet 0.22 

Yes 527 inches 8.329 inches Unsoecified 0.00015 feel 2.3 

Yes sl inches 1.61 inches Uns• ecified 0.00015 feet 0 

Yes 241 inches 1.61 inches Unsnecified 0.00015 feet 1 

Yes 18 inches 2.067 inches Unsoecified 0.00015 feet 0.47 

Yes 149 inches 2.067 inches Unsoecified 0.00015 reel 2.52 

Yes 804 inches 3.068 inches Unsoecified I 0.00015 feet 1.28 

Yes 78 inches 12.39 inches Unsoecified 0.00015 feel 2.81 

Yes 80 inches 12.391 inches Unsoecified 0.00015 feet 1.38 

Yes 84 inches 12.39 inches I Unsoecified 0.00015 feet 1.02 

Yes 6 Inches 12.39 inches Unsoecified 0.00015 feet 0 

Yes 23 inches 12.39 inches Unsnecified 0.00015 feed 0 
Yesl 50.5 inches 13.624 inches Unsoecified 0.00015 feet 1.97 

Yes 18.5 inches 13.624 inches Unsoecified 0.00015 feet 0.5 

Yes a' inches 13.624 inches Unsoecified 0.000151 feet 0 

Yes 59.5 inches I 13.624 inches Unsoecified ! 0.00015 feet 0.29 

Yes 20 inches 12.39 inches Unsoecified 0.00015 feel 0.79 
Yes 10.5 inches 6.065 inches Unsnecified 0.00015 feeti 1.26 

Yes 6 inches 6.065 inches U!l§P.ecified 0.00015 feet 0 
Yes 17 inches 6.065 Inches Unsnecified 0.00015 feet 0.33 
Yes 62 inches 8.329 inches Unsoecified 0.00015 feel 0.81 
Yes 6 inches 1.61 inches Unsoecified 0.00015 feel 0 

Yes 20 inches 1.61 inches Unsoecified I 0.00015 feel 1 
Yes 18 inches 2.067 inches Unsoecified 0.00015 feet 0.47 
Yes 181 inches 4.026 inches Unsoecified 0.00015 feet 0.9 
Yes 313.51 inches 3.068 inches Unsoecified 0.00015 feetl 0.02 
Yes 1046 inches 4.026 inches Unsoecified 0.00015 feet! 0.9 
Yes 6 inches 15.624 inches I Unsoecified 0.00015 feet 0 
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637 Pioe 

638 Pioe 

Pipe Initial Flow 

1 

2 I 
3 

4 
5 
6 

7 
8 
9 
16 

·17 

18 
19 

20 

21 

22 
23 
24 

25 
26 
27 
28 

29 

30 
31 
32 
33 I 
35 

36 

37 
38 I 
39 
40 

41 
42 
43 

50 
51 

52 

53 
54 

55 

60 
61 
62 

63 

64 I 
65 I 
66 I 

I 

I 
I 

I 

I 

I 
I 
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Af=T Arrow Model MainOGTS Case3 (115'F, Heat Transfer, Fan Curve@3550 RPM, Dirty Fillers) 

Pipe Length Length Hydraulic I Hydraulic Friction Roughness Roughness Losses(K) 
Defined Units Diameter Diam. Units Data Set Units 

Yes 6 inches 15.624 inches Unsoeciffed 0.00015 feet a 
Yes 6 inches 23.5 inches Unsoedfied 0.00015 feet 0 

Yes 1 feet 6.065 inches Unsoecified 0.00015 feet 0 

Yes 12 inches 6.065 inches Unsoecified 0.00015 feet 0 

lnilial Flow .Junctions• Geomeliy Malerial Size Type Thermal 

Units fUo,Downl Boundarv 

1, 2 Cviindrical Pi!!!_ Stainless Steel 6inch schedule40 General Heat Transfer 

2.3 Cvlindrical Pioe ·Stainless Steel 6 inch schedule40 General Heal Transfer 

3.4 Cvlindrical Pioe Stainless Steel 4 inch schedule 40 I General Heat Transfer 

4,5 Cvlindrical Pine Stainless Steel 6 inch schedule40 General Heal Transfer 
5, 6 Cvlindrical Pine Stainless Steel 4 inch schedule40 General Heat Transfer 

6, 7 Cvlindricai Pioe Stainless Steel I 6inchi schedule40 General Heat Transfer 

7.8 Cvlindrical Pioe Stainless Steel 5inch schedule40 General Heat Transfer 
8, 9 Cvlindrical Pioe Stainless Steel 6inch schedule40 General Heal Transfer 

9 55 Cvlindiical Pioe Stainless Steel 6inch schedule40 General Heat Transfer 

16.17 Cvlindrical Pine Stainless Steel 16inch schedule 10 General Heal Transfer 

17, 18 Cvlindrical Pine I Slainless Steel 16inch schedule 10 General Heat Transfer 
18, 19 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heal Transfer 

19.20 Cvlindrical Pine Stainless Steel I 16inch schedule 10 General Heat Transfer 

20.21 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 

21. 22 Cvlindricai Pioe Slainless Steel 16 inch schedule 10 General Heat Transfer 

22 23 Cvlindrical Pine Slainiess Sleel 16 inch schedule 10 I General Heat Transfer 

23, 24 Cvlindrical Pine Stainless Steel 16inch schedule 10 General Heat Transfer 

24.25 Cvlindrical Pine Stainless Steel 16inch schedule 10 General Heat Transfer 

25 26 Cslindrical Pine Stainless Steel 16 inch schedule 10 General Heal Transfer 

26 27 Cvlindrical Pioe Stainless Steel 16 inch schedule 10 General Heat Transfer 

27. 29 Cvlindrical Pine Stainless Steel 16 inch schedule 10 General Heat Transfer 

29, 28 Cvlindrical Pioe Stainless Steel 16inch! schedule 10 General Heat Transfer 

I 28 30 Cvllndrical Pioe Stainless Steel 16 inch schedule 10 General Heal Transfer 

I 30. 31 Cylindrical Pioe 1 Stainless Steel 16 inch i schedule 10 General Heat Transfer 

31. 32 Cvlindrical Pine i Stainless Steel 16inch schedule 10 General Heat Transfer 

32.331 Cvlindrical Pine Stainless Steel 16 inch schedule 10 General Heat Transfer 

! 33. 34 I Cvllndrical PiJle Stainless Steel 20inch schedule 10 General Heat Transfer 
I 34 361 Cvlindrical Pioe Stainless Sleel 24 inch schedule10 General Heal Transfer 

36, 37 Cvlindrical Pioe Stainless Steel 24inch schedule 10 General Heat Transfer 

37.38 Cvlindrical Pioe Stainless Steel 24 inch schedule 10 General Heat Transfer 

38. 39 Cvlindrical Pipe Stainless Steel 24 inch schedu1e·10 General Heal Transfer 

39, 40 Cvlindrical Pine Stainless Sleel 18inch schedule 10 General Heal Transfer 

40,41 Cvlindrical Pine Stainless Steel 20inch schedule 10 General Heat Transfer 

41, 42 Cvlindrical Pine Stainless Steel 20 inch schedule 10 General Heat Transfer 
42, 43 Cvlindrical Pioe Stainless Steel 20 inch schedule 10 General Heal Transfer 

43 44 Cvlindrical Pioe Unsoecified General Heat Transfer 

50 51 C)1indrical Pipe Stainless Steel ~ inch schedule40 General Heal Transfer 

51,52 Cvlindrical Pine Stainless Steel 4 inch schedule40 General Heal Transfer 

52, 53 Cvlindrical Pine Stainless Steel 4inch schedule40 General Heat Transfer 

53. 54 Cvlindrical Pine Stainless Steel 4inch schedule 40 General Heat Transfer 

I 54. 55 Cvlindrical Pioe Stainless Steel I 4 inchi schedule40 General Heat Transfer 

55. 64 Cvlindrical Pine Stainless Steel I 5inch 1 schedule 40 I General Heat Transfer 

60.61 Cvlindrical Pine Slainless Steel 8 inch schedule 10! General Heal Transfer 

! 61 62 Cvlindrical Pioe Stainless Steel I 6inch schedule 40 General Heat Transfer 

I 62. 63 Cvlindrical Pioe Stainless Steel 6inch schedule 40 General Heat Transfer 

63, 64 Cvlindrical Pioe Stainless Steel I 5inch schedule 40 General Heal Transfer 

64, 65 Cvlindrical Pioe I Stainless Steel 5inch schedule 40 General Heal Transfer 

I 65. 66 Cvlindrical Pioe Stainless Steel 10 inch schedule 10 General Heal Transfer 

66.671 Cvlindrical Pioe Stainless Steel 6 inch schedule40 General Heal Transfer 
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AFT Arrow Model Main OGTS Case3 (115"F. Heat Transfer. Fan Cur:ve@3550 RfM, Dirty Filters) 

lnilial Flow Junctions Geomeby Material Size Type Thermal 

Units IUo,Down\ Boundarv 

67.68 Clllindrical PiM Stainless Steel 6inch schedule 40 General Heat Transfer 

68.69 Cvlindrical Pioe Stainless Steel 6inch schedule40 General Heat Transfer 

I 69 70 Cvllndrlcal Pioe Stainless Steel 8inch schedule 10 General Heat Transfer 

70.16 Cvlindrical Pioe Stainless Steel 8inch schedule 10 General Heat Transfer 

80, 81 C\/lindrical Pioe Stainless Steel 1-1n inch schedule40 General Heat Transfer 

81. 82 Cvlindrical Pioe Stainless Steel 1-1n inch schedule40 General Heat Transfer 

82 83 C\/findrlcal Pioe Stainless Steel 2inch schedule40 General Heat Transfer 

83, 84 CVlindrical Pioe Stainless Steel 2inch schedule40 General Heal Transfer 
I 84.94 Cvllndrical Pine Stainless Steel 3inch schedule 40 General Heal Transfer 

90.91 Cvlindrical Pine Stainless Steel 12inch schedule 10 General Heat Transfer 

91 92 Cvlindrical Ploe Stainless Steel 12inch schedule 10 General Heal Transfer 

92 93 Cvlindrical Pine Stainless Steel 12inch schedule 10 General Heal Transfer 

93,94 Cvlindrical Pioe Stainless Steel 12inch schedule 10 General Heat Transfer 

94 16 C\/lindrical Pioe Stainless Steel 12 inch schedule 10 General Heat Transfer 

100 101 Cvlindrical Pine Stainless Steel 14 inch schedule 10 General Heat Transfer 

101 102 Cvfindrical Pine Stainless Steel 14inch schedule 10 General Heat Transfer 

102. 103 Cvlindrlcal Pine Slainless Steel 14 Inch schedule 10 General Heal Transfer 

103.33 Cvlindrical Pioe Stainless Steel 14 inch schedule 10 General Heat Transfer 

200 201 Dlfindrical Pioe Stainless Steel 12 inch schedule 10 Genetal Heal Transfer 

201 202 Cvlindrical Pioe Stainless Steel 6inch schedule 40 I General Heal Transfer 

202 203 Cvlindrical Pioe Stainless Steel 6inch schedule 40 General Heat Transfer 

203 204 r..irindrical Pine Stainless Steel 6inch schedule40 General Heal Transfer 

204. 21 Cvlindrlcai Pioe Stainless Steel 8 inch schedule·10 General Heat Transfer 
210,211 Cvlindrical Pioe Stainless Steel 1-1/2 inch schedule40 General Heat Transfer 

211,212 CVlindrical Pine Stainless Steel 1-1/2inch schedule40 General Heal Transfer 

I 212,213 · Cvlindrical Pioe Stainless Steel I 2 inch schedule 40 General Heat Transfer 

I 213,214 ....Q{.lindrical Pioe Stainless Steel 4inch schedule 40 General Heat Transfer 

I 214,215 Cvlindrical Pine · Stainless Steel 3inch schedule· 40 General Heat Transfer 

i 215. 204 Cvlindrical Pine Stainless Steel 4inch schedule40 General Heat Transfer 

625. 25 Cvlindrical Pioe Stainless Steel 16 inch schedule 10 General Heal Transfer 

631 31 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 

636. 36 Cvlindrical Pioe I Stainless Steel 24 inch schedule 10 General Heat Trans fer 

637. 93 Cvlindrical PioTstainless Steel 6inch schedule-40 General Heal Transfer 

638,203 Cvlindrical Pioe I Stainless Steel 6inch schedule40 General Heat Transfer 

Pipe Ambient Temp. Ambient Temp. Special 

Unils CondiUon 
1 115 dea. F None 

2 115 dea. F None 
3· 115 dea.F None 
'4 115 dea.F None 
5 115 dea. F None 
6 115 deo.F None 

·7 115 dea.F None 
8 115 deg. F None 

9 115! deo.F None 

; 16 I 115 dea. F None 

17 115 dea. F None 

18 I 115 deo. F None 

19 I 115 deo.F None 
20 I 115 dea. F None 
21 I 115 den.F None 
22 I 115 dea. Fi None 

23 115 deo. Fl None 
24 115 dea.FI None 

25 115 dea. F None 
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/lFT Arrow Model Main OGTS Case 3 (115"F, Heat Transfer, Fan curve @ 3550 RPM, Dirty Filters) 

Pipe Ambient Temp.· Ambient Temp. Special 

Units Condition 

26 115 deo,F None 

27 115 deo. F None 

28 115 deo.F .None 

29 115 dea. F None 

30 115 deo. F None 

31 115 deo.F None 

32 115 dea.F None 

33 115 dea.F None 

35 115 deo.F None 

36 115 dea.F None 

37 115 deo.F None 

38 115 dea. F None 

39 115 deo.F None 

40 115 deo,F None 

41 115 den.F None 

42 115 deo. F None 

43 115 deo.F None 

50 115 dea.F ·None 

51 115 deo.F None 

52 115 deo.F None 

53 115 dea.F None 

54 1151 dea. F None 

55 115 deo. F None 

60 115 deo.F None 

61 115 dea. F No·ne 

62 115 deo.F None 

63 115 deo.F None 

64 115 dea. F None 

65 115 deo. F None 

66 115 deo.F · None 

67 115 deo.F None 

68 115 dea.F None 

69 115 deo. F None 

70 115 dea.F None 

80 115 dea. F None 

81 115 deo. F None 
82 115 dea.F None 

83 115 deo.F None 

84 115 dea. F None 

90 115 deo. F None 

91 115 deo. F None 
92. 115 deo. F · None 

93 115 dea. F None 

94 115 dea.F None 

100 115 dea. F None 

101 115 dea. F None 

102 115 deo.F None 

103 115 dea.F None 

200 115 dea.FI None 

201 115 deo. Fl None 

202 115 deo. Fl None 

203 115 dea. F None 

204 115 deo. F Closed 

210 115 deo. F Non~ 
211 115 deo.F None 
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AFT Arrow Model Main OGTS _Case 3 (115"F, Heal Transfer, Fan CuNe@ 3550 RPM, Dirty Filters) 

Pipe Ambient Temp. Ambient Temp. 

Units 

212 115 dea.F 

213 115 den.F 

214 115 den,F 

215 115 dea.F 

625 115 dea. F 

631 115 dea. F 

636 115 dea.F 
637 -115 dea.F 

638 115 dea.F 

Pioe Loss Table 
Pipe KTotal Standard Mitre 

Losses Bends Bends 

64 0.04 

65 1.51 

66 0.37 

67 0.46 

Special 
Condilion 

None 
None 

None 

None 
None 
None 

None 
None 

Closed 

Smooth Angle I Ball 
Bends Valves Valves 

I 
I 
I 

2/0.421 I 

Butterfly 
Valves 

Cylinder ·Gate 

Valves Valves 

Globe 

Valves 
_Plug I Poppet 

Valves Valves 
I 

I 

! Pipe Three-way I Swing Cl]eck Lift Check 

Losses Valves I Valves Valves 
Tilting Disc Stop Check Sharp-edged 

Check Valves Valves Orifice 

Long 
Orifice 

Contractions I Expansions ' 

64 

65 
66 
67 

Pipe I Entrances 
Losses 

Exits Differential I Honeycomb 
Flowmeter, 

Screen 

64 
65 
66 i 
67 i 

Area Channe Table 
Area Change Name Object 

Defined 
3 · Area Chance Yes 
4 Area Chance Yes 

5 Area Chanoe Yes 
7 Area Chance Yes 

39 Area Chanoe Yes 
63 Area Chanoe Yes 

82 Area Chanoe I Yes 
84 Area Chanoe Yes 

212 Area Chance f Yes 
214 Area Chanoe Yes 

215 Area Chance Yes 

Area Change I Angle Loss 

Factor 

3 22. 0.439751 

4 22., 0.1552215 

5 22. 0.439751 

7 11. I 4.917351E-02 

39 17.1 0.1635637 

63 11. 4.917351E-02 

82 9. 3.155545E-02 

Elevation .!, Elevation 
Unils 

0 feetl 
0 feet 
0 feet 
0 feet 
0 feet 
o feet 
0 feet 
0 feet 

0 feet 

0 feet 

0 feet 

Tee Add'I Loss 

1 ro.041 ! 

I C0.24) 
1 (0.04) 

Initial Pressure Initial Pressure · 

Units 

AS-1393 

1 /0.0l 
111.51) 

1 (0.13\ 

Database Tl'J)e I Geometry j 
Source ; 

Conical Contraction 
Conical Exoansion 
Conical Contraction 
Conical Contraction 
Conical Contraction 

l Conical Contraction 

I Conical Exoansion 
Conical Exoanslon 
Conical Exoansion 
Conical Contraction!. 
Conical Exoansioni 
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AFT Arrow Model Main OGTS Case 3 (115°F., Heat Transfer, Fan Curve@$50 RPM, Dirty Fillers) 

Area Change Angle Loss 
Factor 

84 ·18. 0.1212923 
212 9. 3.155545E-02 
214 18. 0.1555985 
215 14. 5.570398E-02 

Assinned Flow Table 
Assigned Flow Name Object Elevation Elevation lnilial Pressure Initial Pressure I Database Special 

Defined Units Units Source Condition 
637 Waste Feed Blower Yes 0 feel I None 
638 Assianed Flow Vac Puma Yes 0 feel I None 

Assigned Flow Type Flow Flow Loss 
Units Factor 

637 Inflow 2682 lbmlhr 0 
638 Inflow 42 lbm/hr 0 

Assianed Pressure Table 
Assigned Pressure 

1 
44 
50 
60 I 

I 

80 I 
90 I 
100 I 
200 ! 
210 

Assigned Pressure 

1 
44 
50 
60 
80 
90 
100 
200 
210 

Assigned Pressure 

1 

! 44 
50 
60 
80 
90 
100 
200 
210 

Assigned Pressure 

1 

Name Object Elevation j Elevation lnilial Pressure Initial Pressure Database Pressure 

Defined I Units Units Source 
Assi• ned Pressure Yes ol feet 14.30 osia 

Assiimed Pressure Yes ol feet 14.30 nsia 
Assinned Pressure Yes ol feet 14.30 nsia 
Assianed Pressure Yes ol feel 14.30 psia 

Assioned Pressure Yes ol feet 14.30 osia 
Assianed Pressure Yes al feel 14.30 osia 
Assianed Pressure Yes ol feet 14.30 osia 
Assioned Pressure Yes ol feet 14.30 osia 
Assianed Pressure Yes ol feet 14.30 osia 

Pressure 
Units 

Pressure I Temperature J Temperature Balance Balance K Factor (Pipe #1) 

Tvoe ! , Units Energv,_,f-C"'o"'n.,,c,,,e'-'-nt,,.,ra~li"'o'-'-n+----l-'-K,_,I'-'-n,,_,K"-"O_,,_ut'-! 
PSia Staonation i 115 dea. F No No O CP1l 0, 0 
osia Staonation l 115 dea. F No No a I (P43l o. a 
osia Staonalion ! 115 · deo. F No No O !P50l 0, 0 
osia Staonation ! 115 deo. F ,___~N~o"-+----~N~o'+-_-~o+-~<~IP~60=Il~0~.-'--'o 
osia -Staonalion 115 deo.F No No O !PS0I 0, 0 
osia Staonation 115 deo. F No No 0

1 
!P90I0 0 

osia Staonation 115 deo. F. No No O !P100I O 0 
osia Staonation 115 deo. F No No O. !P200l0.0 

osia ·staonalion 115 dea. F No No O (P210l o. 0 

(Pipe #2) (Pipe #3) (Pipe #4) (Pipe #5) (Pipe #6). (Pipe #7) (Pipe #8) II (Pipe #9) 
K In. K Out K In, K Out K In. K Out K In, K Out K In, K Out K In, K Out K In, K Out . K In K Out 

(Pipe#10) (Pipe#11) (Pipe#12) (Pipe#13) 
K In KOut K In. KOut K In, K Out K In. KOut 

! 

(Pipe#14) I (Pipe#15) I (Pipe#16) I (Pipe#17) 
K In K Out K In, K Out K In. K Out K In, K Out 

I I I 

AS-1394 
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AFT Arrow Model Main OGTS Case 3 (115°F, Heal Transfer, Fan Curve @3550 RPM, Dirty Filters) 

Assigned Pressure (Pipe#10) (Plpe#11) (Pipe#12) (Pipe#13). (Pipe#14) (Pipe#15) (Pipe #16) (Pipe#17) 
Kin KOut K ln.KOut Kin KOut Kln,KOut Kin. KOut Kin. KOut Kin KOut Kin. KOut 

44 
50 
60 
80 
90 
100 
200 
210 

Assigned Pressure (Pipe#18) (Pipe#19) (Pipe#20) (Pipe#21) (Pipe#22) (Pipe#23) (Pipe #24) (Pipe#25) 
Kin, KOut Kin KOut K ln.KOut Kin KOut K In KOut Kin KOut K ln.KOut Kin KOut 

1 
44 
50 I 
60 
80 
90 
100 
200 ! 
210 I 

Branch Name Elevation Elevation Initial Pressure Initial Pressure Database Special Boundary Flow 

43 Branch 

Branch Boundary Flow 
Units 

43 

' Branch (Pipe#9) (Pipe#10) 
Kin, KOut Kln,KOut 

43 

Branch (Pipe#18} (Pipe#19} 
Kln,KOul Kln,KOut 

43 

Com ressor/Fan Table 
Compressor/Fan Name 

40 Fan N31-025 

Compressor/Fan 

40 

Compressor/Fan Dep. Vartable 
I Units 

40 I in. H20 std. 

Units Units Source Condition +=in/-= out 
al feet 

(Pipe #2) (Pipe #3) (Pipe#4) (Pipe#5) (Pipe#6) (Pipe #7) I (Pipe #8) 
K In, KOut Kln.KOut Kin KOut K In, KOut K In. K Out I K In, K Out 

(Pipe#11} (Pipe #12) I (Pipe #13) (Pipe#14) (Pipe#15) (Pipe#16} 
Kin, KOut K In. K Out K In, K Out Kln.KOut Kin, KOut Kin. KOut 

! 
(Pipe #20) ! (Pipe #21) I (Pipe #22) (Pipe #23) (Pipe#24} (Pipe#25) 
K In. K Out i K In, K Out K In, K Out K In. K Out K ln,KOut K In. K Out 

l 

Object 
Defined 

Elevation Initial Pressure lnilial Pressure Database 
Units Units Source 

Yes feet 

Design Flow 
Rate 

Current Independent 
Confi 

Comp./Fan Curve J CompJFan Curve 
Constant a l Constant b 

114. 7023 I 4.038226E-03 

uration Variable Units 
Vol. Flow Rate 

Comp./Fan Curve 
Constante 
-3.200603E-07 

Comp./Fan Curve 
Constantd 

0 

(Pipe #17) 
K In, K Out 

Special 
Condition 

None 

Dependent J 
Variable 

Compressor/Fan Runout Fiow Runout Flow Added Press. Speed Control Control I Control When Compression 
Process Rate Rate Units T e Dischar e Dischar e Units Exceeded Onl 

40 Sta nation 100 Adiabatic 

Control Valve Table 
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AFT Arrow Model Main OGTS Case 3 (115"F, Heat Transfer, Fan Curve@ 3550 RPM. Dirty Filters) 

Control Valve Name I Object Bevation Elevation I lniUal Pressure j Inilial Pressure Database Special 
Defined Units . I Units Source Condition 

92 FV-016 Yes 0 feet! I None 

102 HV-504 Yes ol feet! I None 

Control Valve Control Pressure/ Close Full Open Full Open Full Open 

Units HeadTvoe Tvne LossTvoe Loss XI 
92 lbm/hr NIA Fail Ooen None 

102 lbm/hr N/A Ooen Close on Reverse Flowl Cv 8300 Cv 

Dead End Table 
Dead End Name Object Elevation Elevalion Initial Pressure Initial Pressure Database 

Defined Units Units Source 
625 Dead End Yes 0 feet 

631 Dead End Yes 0 feet 

636 Dead End Yes 0 feet 

General Comnonent Tab!,. 
General Component Name Object Elevation Elevation Initial Pressure Initial Pressure 

Defined Units Units 

2 ICV Filter N02-010 Yes 0 feet 
19 Packed Tower Yes 0 feet 
20 Venturi/Demister Yes 0 feet 
22 Condenser Demister Yes 0 feet! 
27 HEPA Yes 0 feel 
29 HEGA Yes 0 feet 
51 AWTE Filler N22-026 Yes 0 feel 
53 AWTE Yes 0 feet I 
61 SMF Dilution Filler N02-049 Yes 0 feet 
66 SMF N02-019 Yes 0 feet 
69 SMF N02-020 Yes 0 feet 
81 WRS Tank FIiter Yes 0 feed 
91 WSS Filler N02-101/102 Yes 0 feel 
101 SCR Filter N02-022 Yes 0 feet 
201 WSS Filter N02-093 Yes ol feel 
211 SWS Tank FillerN02-014A Yes 0 feet 

2/2212006 08:33 AM 

Valve Control 

Tvoe Settinn 

FCV 8320 

FCV 10723 

Daiabase 
Source 

General Component Special Loss Loss Independent Ind. Variable Dependent Dep. Variable 
Condition Model Value Variable Units Variable Units 

2 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in.H20std. 

19 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in. H20sld. 

20 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in. H20std. 
22 None! General Polvnomial Variable Vol. Flow Rate I ft3/min Pressure Loss in. H20std. 
27 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in.H20std. 
29 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure loss I in. H20std. 
51 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss I in. H20sld. 
53 None KConslant 1.5 
61 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss! in. H20 std. 
66 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in. H20 std. 
69 None General Polvnomiat I Variable Vol. Flow Rate I ft3/min Pressure Loss in. H20std. 

81 None General Pol)!!!omiaL Variable Vol. Flow Rate ft3/min Pressure Loss in. H20std. 
91 None General Polvnomial Variable Vol. Flow Rate_ ft3/min Pressure Loss in. H20 std. 

101 None General Polvnomlal Variable Vol. Row Rate ft3/min Pressure Loss in. H20std. 
201 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in. H20 sld. 

211 N~ General Polynomial I Variable Vol. Flow Rate I ft3/min Pressure Loss in. H20 sld. 

A5-1396 
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AFT Arrrm Model Main OGTS Case 3 (115"F, Heat Transfer. Fan Curve@3550 RPM, Dirty Fiiters) 

General Component Loss Loss Loss Loss Loss 
Constanta Constant b Constant c Constantd Constante 

2 -2.331035E-17 0.00448 0 0 0 

-1.168011E-15 3.346839E-18 3.901916E-07 I 0 0 

20 -1.340247E-14 2.646809E·17 3.506383E-06 0 0 

22 2.862294E-17 2.179133E-03 0 0 0 

27 -6.201636E-17I 1.458553E-03 0 0 0 

29 -3.75134E-17 8.729822E-04 0 0 0 

51 -2.959872E-17 -0.01136 0 0 0 

53 
61 -1.165517E-17 0.00112 0 0 0 

66 -6.657001 E-17 0.0064 0 0 0 

69 -6.657001 E-17 0.0064 0 0 0 

81 -3.610393E-17 0.0325 0 0 0 
91 -2.331035E-17 0.00224 0 0 0 

101 -1 .458252E-17 0.00035 0 0 0 

201 -1.165517E-17 0.0056 0 0 0 

211 -3.610393E-17 0.0325 0 0 0 

Heal Exchanaer Table 
Heat Exchanger Name I Object Elevalion Elevation I Initial Pressure I lnilial Pressure I Database Special Type 

Derined Units Units Source Condition 

6 ,cvl Yes 0 feet I I None 

23 WSS Heater! Yes 0 feed I I None 

34 SCRI Yes 0 feel I I None 

Heat Exchanger loss loss . Independent Ind. Variable Dependent Loss 

Model Value Variable Unils Variable 
Dep. Variable I 

Units Constanta 

6 KConstant 1.5 I 

23 General Polvnomial Variable Vol. Flow Rate 113/min Pressure Loss in. H2O std. I -2.633527E-16 

34 General Polvnomial I Variable Vol. Flow Rate 113/min Pressure Loss I in. H2O std. I -1.041701E-15 

Heat Exchanger loss Loss loss loss 
Constantb Constante Conslantd Constante 

6 
23 5.437952E-19 1.75338E-07 0 0 
34 2.600104E-03 0 0 0 

Tee or Wve Table 
Tee or Wye Name Objecl 

Defined 
Elevation I Elevalion 

Units 
Initial Pressure I Initial Pressure 

Units 

Database 

Source 

Tee/Wye 
Tvoe 

loss 
Tvoe 

16 TeeorWve Yes 0 leet Round Slraiah I Derailed 
·21 TeeorWve · Yes I 0 feet Round Slraioht Detailed 
25 TeeorWve Yes 0 feet Round Slraiaht Detailed 
31 TeeorWve Yes 0 feet Round Slraioht Detailed 
33 TeeorWve Yes 0 feet Round Straiaht Detailed 

Yes 0 feet Round Slraiohl Detailed '=3=-6--+_,_T=ee=-o,,,r'-'W'-'1-"v,e"l--...:..:=f---=+--="t-------1------,r-----t-'-====~~=="1 
55 TeeorWve Yes 0 feet · Round Slraichl Detailed 
64 Tee orWve Yes ol feet Round Strai• ht: Detailed 
93 Tee orWve Yes 0 feet Round Straiaht Detailed 
94 TeeorWve Yes 0 feet Round Slrainhl Detailed 

203 Tee or Wve Yes 0 feet Round Slraiahtl Delailed 
204 Tee or Wve Yes 0 feet Round Slraicht Derailed 

Tee or Wye Angle Pipes 

A. B,C 
16 30 

21 90 

AS-1397 
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AFT Arrow Model Main OGTS Case 3 (115"F, Heat Transfer, Fan Curve @3550 RPM; Dirty Fillers) 

Tee or Wye Angle Pipes 

A.BC 

25 135 

31 45 

33 45 

36 145 

55 45 

64 45 

93 30 

94 30 

203 45 
204· 45 

Valve Table 
Valve Name Object Elevation Elevation I Initial Pressure Initial Pressure Database Special Exit 

Defined Units Units Source Condition Valve 

8 HV-114 Yes 0 feel None No 

9 HV-115 Yes 0 feed None No 

17 36-V-049 Yes 0 feel None No 

18 HV-125 Yes 0 feel None No 

24 WSS Valve V-072 Yes 0 feel None No 

26 •HV-313 Yes 0 feet None No 

28 .HV-314a Yes 0 feet I None No 

30 HV-314b Yes 0 feet I None No 

32 36-V-017 Yes 0 feet! None No 

37 HV-525 Yes 0 feeti None No 

38 36-V-024 Yes 0 feel None No 

41 36-V-080 Yes 0 feet! None No 

42 HV-526 Yes 0 feel None No 

~ HV-111 Yes I 0 feet None No 

54 HV-113 Yes 0 feel None No 

62 TV-014 Yes 0 feet I Closed No 

65 HV-002 Yes 0 feet! ! None No 

67 HV-003 Yes 0 feel I Norie No 

68 HV-004 Yes 0 feet None No 

70 HV-005 Yes 0 feel None No 

83 32-V-003 Yes 0 feet Ball PO=100 /Cl Closed No 

.103 36-V-019 Yes 0 feet None No 

202 FV-331 Yes 0 feet I Closed No 

213 37-V-004 Yes 0 feet Ball PO-100 /Cl! Closed No 

Valve Exit Exit CdA CdA Loss Loss Independent Ind. Variable Dependent Dep. Variable 

Pressure Pressure Units Units Model Value Variable Units Variable Units 

·8 Cv Constant 1194 

9 Cv Constant 1194 

17 Cv Constant 10040 

18 Cv Constant 10040 

24 CvConstanl 10040 

26 Cv Constant 10040 

28 K Constant 0.19 

30 K Constant 0.19 

32 l CvConstanl 10040 

37 Cv Constant 21660 

38 Cv Constant 21660 

41 Cv Constant 15430 

42 Cv Constant 15430 

52 Cv Constant 425! 

AS-1398 
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AFT Arrow Model Main OGTS Case J (115°F, Heat Transfer, Fan Curve@ 3550 RPM, Dirty Fnters) 

Valve Exit Exit CdA CdA Loss Loss Independent Ind. Variable Dependent Dep. Variable 
Pressure Pressure Units Units Model Value Variable Units Variable Units 

54 CvConstant 425 
62 CvConstant 80 
65 CvConstant 1194 
67 CvConstant 1194 
68 CvConstant 1194 
70 CvConstant 1194 
83 KConstanl 0.056598 
103 CvConstant 8300 
202 Cv Constant 35 
213 K Constant 0.056598 

Valve Loss Loss Loss Loss Loss 
Constant a Conslant b Conslant c Conslant d Constant e 

8 
9 

17 
18 
24 
26 
28 
30 
32 
37 

38 I 
41 
42 
52 
54 
62 
65 
67 
68 
70 
83 

103 
202 
213 

AS-1399 
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AFT Arrow Model Main OGTS Case 3 (115°F, Heat Transfer, Fan Cwve@3550 RPM, Dirty Filters) 

Tille: AFT Arrow Model Main OGTS Case 3 (115°F, Heat Transfer, Fan Curve @ 3550 RPM, Dirty Filters) 
Analysis run on: 2/22/2006 8:39:32 AM 
Application version: AFT Mow Version 3.0 (2005.09.14) 
Input FIie: C:\AFT Products\AFT Airow\DBVS-OGTS-R2.aro 

Execution Time= 26.03 seconds 
Total Number Of Pressure Iterations= 1124 
Total Number Of Flow lteraUons= 143 
Total Number Of Enthalpy Iterations= 143 
Number Of Pipes= 83 

· Number Of JuncUons= 84 
Matrix Method= Gaussian Elimination 

Length March Solution· Method with Mach Number Limits 
Segments Per Pipe= 2 
Mach Number Increment= 0.01 
Pressure Tolerance= 0.0001 relative change 
Mass Flow Rate Tolerance= 0.0001 relative change 
Enthalpy Tolerance= 0.0001 relative change 
Flow Relaxation= (Automatic) 
Pressure Relaxation= (Automatic) 

. Resistance.Relaxation= (Automatic) 

. Fluid Oatabase: AFT Standard 
Fluid:·Air 

. Max Fluid Temperature Data= 1000 deg. K 
Min Fluid Temperature Data= 200 deg. K 
Molecular Weight =28.97 amu 
Gas Constant =0.06855 Btu/lbm-R 
Critical Pressure =37.25 aim 
Critical Temperature =132.41 deg. K 
Acentric Factor =0.021 
Equation of Slate= Redlich-Kwong 
Enthalpy Model= Generalized 
Specific Heat Ratio Accuracy= High 
Atmospheric Pressure= 14.3 psia 
Gravitational Acceleration= 1 g 
Standard Pressure= 14.696 psia 
Standard Temperature= 60 deg. F 
Turbulent Flow Above Reynolds Number= 4000 
Laminar Flow Below Reynolds Number= 2300 
Total lnQow= 6.579 Ihm/sec 
Total Outflow= 6.579 lbm/sec 
Total Energy lnOow= 1,833 Btu/s 
Total Energy Outflow= 1,679 Blu/s 
Total Heal Transferred Into System= -153.7 Btu/s 
Maximum Pressure is 15.09 psia at Junction 213 Oullet 
Minimum Pressure is 9.932 psia at Junction 40 Inlet 
Maximum Static Temperature is 875.0 deg. F al Junction 6 Outlet 
Minimum Static Temperature is 70.00 deg.Fat Junction 204 Inlet 

Comr ressor/Fan Summarv 
Vol. Jct Name I Mass 

Flow 
/Ihm/hr\ 

Flow 
DP I DP 

Stag. Static 
(in. H20 std.I I tin. H2O std.I rfl3/minl 

40 Fan N31-025 I 23 686 10,563 · 121.61 122.1 

Jct I BEP I %of 
J Mass BEP 

I rlbm/sec\ , (Percenll. 
40 ! NIA! NIA 

Valve Summary 

Overall 

Efficiency 
/Percent) 

67.00 

AS-1400 

Speed 

/Percent\ 
100.0 

Overall 

Power 
Iha\ 

262.4 

Comp. II BEP 
Ratio Q 

<Percent\ /lt3/sec\ 
144.0I N/A 
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AFT Arrow Model Main OGTS Case 3 (115'F, Heat Transfer. Fan Curve@ 3550 RPM, Dirty Fillers) 

Jct Name Valve. Mass DP Stag DP Static PStattc K Valve State Cv 
Type Flow Inlet 

llbmlsecl losidl /nsidl lnsial 
8 HV-114 REGULAR 0.3195 0.016220 0.007102 14.104 0.9263 Ooen 1194.00 

9 HV-115 REGULAR 0.3195 0.007172 0.007177 14.097 0.8573 Onen 1 f94.00 

17 36-V-049 REGULAR I 3.6008 0.008057 0.008065 13.526 0.6008 Onen 10 040.00 
18 HV-125 REGULAR 3.6008 0.007880 0.007888 13.518 0.5938 Ooen 10040.00 
24 WSS Valve V-072 REGULAR 3.6008 . 0.009687 0.009701 11.213 0.5879 Ooen 10.040.00 

26 HV-313 REGULAR 3.6008 0.009552 0.009566 11.195 0.5834 Ooen 10 040.00 
28 HV-314a REGULAR 3.6008 0,003217 0.003223 10.800 0.1900 Ooen NIA 

30 HV-314b! REGULAR 3.6008 0.003218 0.003223 I 10.797 0.1900 Ooen NIA 

32· 36,V-0171 REGULAR 3.6008 0,0097651 0.009780 10.790 0.5799 Ooen 10,040.00 

37 HV-525 REGULAR 6.5794 0.008990 0.009003 9.987 0.6438 Ooen 21,660.00 

38 36-V-024 REGULAR 6.5794 0.008931 1 0.008943 9.978 0.6414 Ooen 21.660.00 
41 36-V-080 REGULAR 6.5794 0.014159 0.014181 14.329 0.6086 Ooen 15.430.00 
42 HV-526 REGULAR 6.5794 0.014073 0.014095 14.315 0.6065 Ooen 15 430.00 
52 HV-111 REGULAR 0.2251 0.013738 0.013748 14.157 1.3069 Onen 425.00 
54 HV-113 REGULAR 0.2251 ! 0.013772 0.013783 14.114 I 1.3065 Onen 425.00 

X62 TV-014 REGULAR o.ooool NIA NIA 14_300 I NIA Closed Bv User BO.OD 
65 HV-002 REGULAR 0.5447 ! 0.053330 0.016145 14.0291 1.3545 Ooen 1 194.00 
67 HV-003 REGULAR 0.5447 0.015763 0.015784 13.800 0.8608 Ooen 1,194.00 

68 HV-004 REGULAR 0.5447 0.015633 0.015640 13.7741 0.8592 Ooen 1,194.00 

70 HV-005 REGULAR 0.5447 0.023920 0.023929 13.585 4.6852 Ooen 1,194.00 
X83 32-V-003 REGULAR 0.0000 NIA NIA 14.300 NIA Closed Bv User NIA 
92 FV-016 FCV 2.3111 0.526172 0.526656 14.066 42.3057 Ooen NIA 
102 HV-504 FCVI 2.9786 3.402366 3.406774 14.217 243.3571 Ooen 8,300.00 
103 36-V-019 REGULAR 2.97861 0.008930 0.008945 10.810 0.4924 Ooen I 8,300.00 

I X202 FV-331 REGULAR 0.0000 NIA NIAi 14.300 NIA Closed Bv User 35.00 
X213 37-V-004 REGULAR 0.0000 NIA NIA 14.300 NIA1 Closed Bv User NIA 

Jct I CvEsl 

I 
I 

I 
8 ! NIA I 

9 NIAi 
ff NIA 
18 

I 
NIA I 

24 NIA 
26 NIA 
28 16 712.2 

30 16.712.2 
32 NIA 
37 I NIA 
38 NIA 

41 NIA 
42 NIA 

52 NIA 
__ .§.4. NIA 

X62 NIA 

65 NIA 

67 NIA 
68 NIA 

70 NIA 
XB3 NIA 
92 723.6 

102 NIA 
103 NIA 

X202 NIA 

AS-1401 
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AFT Arrow Model Main OGTS Case 3 (115°F, Heat Transfer, Fan Curve@ 3550 RPM, Dirty Fillers) 

Jct I CvEsL 

I 
X213 NIA 

Heal Exchanner Summarv 
Jct Name Mass DPo DP DT T T Heat 

Flow Loss Inlet OuUet Rate In 
llbm/sec) lnsid\ (osidl [dea. Fl Iden.Fl (den. Ft (Btu/sl 

6 ICV 0.3195 I 0.03180 0.02017 -759.99 114.8 874.7 59.99 

23 WSS Healer 3.60o8I 0.11414 0.11495 -24.98 141.8 166.8 21.99 
34 SCR 6.5794 0.76741 0.75916 -130.06 141.6 271.6 209.26 

Pine Oulnut Table 
Pipe Name Mass ! Vel. In Vel. -Mach Mach dPS!ag. PS!ag. In PS!ag.Out 

Flow Out #In #Out Tolal 
llbm/hrl lfeel/secl lfeel/secl fin. H20 sld. l fin. H20 sld. In\\ /in. H20 std. fall 

1 Pioe 1.150.3 23.71 23.73 0.0202451 0.020263 0.355586 0.00000 -0.355586 

2 Pioe 1.150.3 23.80 23.81 0.020329 0.020335 0.121274 -1.63519 -1.756466 

3 Pioe 1,150.3 54.09 54.32 0.046202 I 0.046392 1.609771 -1.80631 -3.416077 

4 Pine 1,150.3 23.92 23.92! 0.020426 0.020428 0.051794 -3.50710 -3.558892 

5 Pioe 1.150.3 54.34 54.351 0.046415 0.046422 0.065046 -3.60894 1 -3.673989 

6 Pfoe 1.150.3 55.75 53.18 0.031300 I 0.030639 0.081069 -4.55424 -4.635311 

7 Pioe 1.150.3 76.83 70.58 0.044274 0.042418 0279110 -4.64774 -4.926854 

8 Pioe 1,150.3 48.91 48.74 0.029391 0.029340 0.020802 -5.37584 -5.396639 

9 Pioe 1150.3 48.76 47.68 0.029355 0.029026 0.083683 -5.59515 -5.678837 
16. Pioe 12,962.8 44.61 44.59 0.037200 0.037200 0.195612 I -20.86374 -21.059353 

17 I Pine 12.962.81 44.61 44.61' 0.037222 0.037220 0.010153! -21.28239 -21.292557 

18 I Pine 12.962.8I 44.63 44.63 0.037242 0.037244 0.048811 -21.51069 -21.559496 

! 19 i PiQel 12,962.81 45.231 45.24 0'.037745 0.037751 0.086032 -26.51977 -26.605803 I 

! 20 : Pioel 12,962.81 51.651 51.65 0.043105 0.043110 0.059423 -72.39568 -72.455101 

I 21 ! PiPei 12 962.8 51.65. 51.65 0.043110 0.043114 0.054381 -72.45510 -72.509476 
22 I Pinei 12 962.8 53.13i 53.14 0.044350 0.044356, 0.056809 -81.50134 -81.558144 I 

23 Pioe 12,962.8 55.91 55.94 0.045739 0.045772' 0.277420 -84.71747 -84.9948881 
24 Pioe 12,962.8 55.99 55.99 0.045811 0.045810 0.002297 -85.26302 -85.265312 

25 Pioe 12,962.8 56.02 56.02 0.045832 0.045839 0.076766 -85.409931 -85.486687 
26 Pioe 12,962.8 56.07 56.06 0.045878 0.045880 0.0637261 -85,75110 -85.814819 
27 Pipe 12,962.8 57.27 57.26 0.046870 0.046870 0.0719621 -92.34686 -92.4188-16 
28 Pipe 12,962.8 58.02 5a.02I 0.047497 0.047496 0.002825 -96.41185 -96.414680 

29 Pioe 12,962.8 58.04 58.031 0.047510 0.047509 .0.002825 -96.50375 -96.506569 
30 Pioe 12,962.8 58.05 58.04 0.047523 · 0.047519 0.011351 -96.59566 -96.6070.18 
31 Pioe 12,962.8 58.04 57.95 0.047519 0.047490 0.082046 -96.60702 -96.689064 
32 Pioe 12,962.8 58.01 58.02 0.047533 0.047546 0.087326 -96.95936 -97.046684 

33 Pioel 23 685.8 65.19 65.23 0.054414 0.054456 0.307435 -97.06094 -97.368370 
35 Pioel 23.685.8 59.17 58.29 0.044824 0.044514 0,377998 -118.61072 -118.988716 

36 I Pioe! 23,685.8 58.29 58.26 0.044514 I 0.044504 0.004778 -118.98872 -118.993492 

37 I Pioe 23,685.8 58.31 58.29 0.044544 0.044536 0.003960 -119.24238 -119.246338 

38 I 24" Sch 101 23.685.8! 58.341 58.29 0.044576 0.044558 0.008289 -119.49353 -119.501823 
39 EJ-604 23,685.8 I 103.891 103_92 I 0.079446 0.079475 0.139964 -119.56404 -119. 704002 

40 EJ-605 23,685.8 67.79 67.77! 0.048151 0.048168 0.408409 1.85826 1.449850 

41 EJ-605 23.685.8! 67.84 67.821 0.048216 0.048209 0.004567i 1.057941 1.053373 

42 EJ-605 23,685.8 67.88 67.861 0.048256 0.048249 0.004567 0.66384 0.659272 

43 Slack 23,685.8 11.28 10.52 0.008017 0.007739 0.024788 0.02035 -0.0044351 

50 I Pioe 810.51 37.92 38.03 0.032385 I 0.032476 1.114406 0.00000 -1.114406 I 
! 51 Piml. 010.si 38.25 38.27 0.032666! 0.032687 0.256169 -3.40578 -3.661951 

52 Pioe 810.5 38.31 38.33 0.0327191 0.032733 0.166204 -4.042251 -4.208449 

AS-1402 
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AFT Arrow Model Main OGTS Case 3 (115"F, Heal Transfer, Fan Curve@ 3550 RPM. Dirty Fillers) 

Pipe I Name Mass Vetln Vet. Mach Mach dPStag. P Slag: In PStag.Oul 
Flow Out #In #Out Talat 

llbm/hrl lfeeUsecl (feeUsecl /in. H2O std. l /in. H2O std. /nil tin. H2O stci. In\\ 

53 Pi• e 810.51 36.37 38.39 0.032770 0.032768 0.223040 -4.64584 -4.868883 
54 Pioe 810.5 38.43 38.49 0.032820 0.032867 0.556530 -5.25010 -5.806632 

55 Pioe 1,960.8 93.66 93.44 0.063807 0.063744 0.148279 -5.78261 -5.930888 
60 Pice 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
61 Picel 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 

62 Piael 0.0 0.00 0.00 0.000000 0.000000 0.000000 -4.30494 -4.304935 
63 Piae 0.0 o.ool 0.00 0.000000 0.000000 0.000000 -4.30494 -4.304935 
64 Piae 1,960.8 93.521 92.92 0.063798 0.063601 0.140862 -6.25926 -6.400119 
65 Pine 1 960.8 21.84 21.73 0.014944 0.014907 0.092711 -7.87631 -7.969025 
66 Piae 1 960.8 65.02 62.36 0.044615 0.043706 0.431428 -12.91008 -13.341509 
67 Pioe 1,960.8 62.43 62.07 0.043756 0.043644 0.269157 -13.77782 -14.046978 
68 Pioe 1,960.8 62.14 61.54 0.043694 0.043499 0.384307 -14.47970 -14.864007 
69 Pioe 1 960.8 33.02 32.89 0.023337 0.023293 0.036007 -19.60496 -19.640970 
70 6" Sch 10 1 960.8 32.95 29.94 0.023334 0.022245 0.475012 -20.30309 -20.778107 
80 Pioe 0.0 0.00 0.00 0.000000 0.0000001 0.000000 0.00000 0.000000 
81 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
82 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
83 Pioe 0.0 O.OQ. 0.00 0.000000 0.000000 0.000000 -17.02165 -17.021648 
84 3" Sch 40 0.0 0.00 0.00 0.000000 0.000000 0.000000 -17.02165 -17.021648 
90 Pioe 8,320.0 41.10 41.21 0.035104 0.035192 0.989621 0.00000 -0.969621 
91 Pioel 8,320.0 41.70 41.75 0.035611 0.035658 0.511494 -5.62667 -6.138168 
92 12" Sch 10 I 8,320.01 43.37 43.42 0.037044 0.037084 0.405135 -20.702981 -21.108112 
93 Piae 11 002.0 57.42 57.42 0.049043 0.049044 0.004604 -20.86687 -20.893679 
94 Piae! 11,002.0 ! 57.42 57.43 0.049044 0.049046 0.018452 -20.89368 -20.912130 

100 Piaei 10.123.ol 43.821 43.90 0.037422 0.037497 0.783080 0.00000 -0.783080 
101 Piae 10,723.0 44.01 44.03 0.037586 0.037605 0.202000 -1.71647 -1.918473 
102 Pioe 10,723.0 57.89, 57.89, 0.0494481 0.049449 0.004778 -96.09824 -96.103020 
103 14" Sch 10 10 723.0 57.94! 57.98i 0.049490 0.049520 0.183627 -96.35021 -96.533844 
200 Piae 0.0 o.ool o.oo! 0.000000 0.000000 0.000000 0.00000 0.0000001 
201 Pi~ 0.0 o.ool 0.00 1 0.000000 ·0.0000001 0.000000 0.00000 0.0000001 
202 Pioe 0.0 0.00 o.ool 0.000000 0.000000! No Solution I No Solution Na Solution 
203 Piae 0.0 0.00 0.00 0.000000 o.ooooooi o.ooooooi 19.79171 19.791706 

X204 I Piae 0.0 0.00 -0.00 0.000000 0.000000 53.059288 -19.39581 -72.455101 
210 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
211 Pioe 0.0 0.00 0.00 0.000000 0.000000 o.ciooooo 0.00000 0.000000 
212 Pipe 0.0 0.00 0.00 0.000000 ci.000000 0.000000 o.oooooi 0.000000· • . 

213 Pioel 0.0 o:oo 0.00 0.000000 0.000000 No Solution No Solulion No Solution 
214 Pioe a.al o.ool 0.00 0.000000 0.000000 Na Solution No Solution No Solution 
215 Pioe o.ol o.oo! 0.00 0.000000 0.000000 No Solution No Solution No Solution 
625 Pioe 0.0 0.001 o.ool 0.000000 0.000000 0.000000 -81.70904 -81.709038 
631 Pioe 0.0 o.ool o.ooi 0.000000 0.0000001 0.000000 i -93.04556 -93.045563 
636 Pioe 0.0 0.00 0.00 0.000000 0.000000 0.000000 -115.38627 -115.386269 . 
637 Pioe 2,682.0 58.34 58.34 0.049818 0.049821 0.023600 -20.22915 -20.252752 

X638 I Pioe 0.0 0.00 0.00 0.000000 0.000000 No Solution No Solution 19.791706 

Pipe I P Static In P Stalic dT Slag. TStag. T Slag. T Static T Static dH Stag. H Stag. 
Out Inlet OuUet In Out In 

(in. H2O std. Coll (in. H2O std. In\\ ~~} Idea. Fl Idea. Fl ld!!!J. Fl Idea. Fl /Blu/lbml IBtunbml 
1 -0.112800 -0.46849 0.00012207 115.00 115.00 114.95i 114.95 -1.391E-06 206.1 
2 -1.748468 -1.86977 -0.00006104 115.ool 115.00 114.95 i 114.95 1.520E-05 206.1 
3 -2.390660 -4.00283 -0.00115967 115.ooi 115.00 114.76 114.76 3.501E-05 206.1 
4 -3.620902 -3.67272 0.00000000 11s.ool 115.00 114.95 114.95 2.185E-05 206.1 
5 -4.195990 -4.261141 0.00000000 115.00 115.00 114.76 114.76 7.118E-06 206.1 
6 -4.819518 -4.88837! -61.74975586 I 875.00 813.25 874.75 813.02! -1.543E+01 393.81 
7 -5.175896 -5.412001 -104_31101660 I 813.25 708.93! 812.78 I 708.531 -2.600E+01 378.4 
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2/22/2006 

AFT hrr:m Model Main OGTS Case 3 (115"F, Heat Transfer, Fan Curve@3550 RPM, Dirty Fnters) 

Pipe PStatic In P Static dT Stag. I TStag. TStag. TSlatic TStatic dHStag. H Stag. 
Out I Inlet OuUet In Out In 

(in. H20 s!d. In\\ fin. H20 std. /nil Idea. Fl fdeo.Fl idea. Fl Idea.Fl fdeo. Fl fBtunbml IBtunbml 

8 -5.608591 -5.62857 -4.15844727 708.93 ·104.77 708.74 704.58 -1.034E+OO 352.4 

9 ·5.827196 -5.90576 -25.97546387 704.77 ·678.80 704.58 678.61 -6.460E+OO 351.4 

16 -21.224264 -21.41969 -0.62707520 143.22 142.59 143.05 142.43 -1.530E-01 213.0 

17 -21.642942 -21.65305 -0.09570313 142.59 142.491 142.43 142.33 -2.337E-02 212.8 
18 -21.871393 ~21.920~0 -0.08520508 142.49 142.41 142.33 142.24 -2.079E-02 212.8 

19 -26.865336 -26.97139 -0.06496094 142.40 142.32 142.24 142.15 -2.073E-02 212.8 
20 -72.813164 -72.872591 -0.10821533 142.29 142.18 142.07 141.96 -2.640E-02 212.7 

21 -72.872589 -72.926991 -0.06738281 142.18l 142.11 141.96 141.89 -1.645E-02 212.7 
22 -81.930809 -81.98764 -0.07391357 142.10 I 142.03 141.87 141.80 -1.804E-02 212.7 
23 -85.169434 -85.44709 -0.21289063 167.03 166.82 166.77 166.56 -5.200E-02 218.8 

24 -85.715614 -85.71791 -0.03216553 166.82 166.78 166.56 166.53 -7.860E-03 218.7 

25 -85.862732 -85.93950 -0.12371826 166.78 166.66 166.53 166.40 -3.021E-02 218.7 
26 -86.204300 -86.26797 -0.19372559 166.66 166.47 166.40 166.21 I -4.733E-02 218.7 
27 -92.809799 I -92.88166 -0.28692627 166.46 166.18 166.19 165.91 -7.008E-02 218.6 
28 -96.880898 I -96.88370 -0.03808594 166.17 166.14 165.90 165.86 -9.314 E-03 , 218.6 
29 -96.972900 -96.97569 ·0.03808594 166.14 166.10 165.86 165.62 -9.307E-03 ! 218.6 

30 -97.064919 I -97.07619 -0.15209961 166.10 165.94 165.82 165.67 -3.716E-02 218.6 
I 31 -97.076195 -97.15755 -1.08612061 165.94 164.86 165.67 164.58 -2.653E-01 218.5 

32 -97.428268 -97.51570 -0.03717041 . 164.86 164.82 164.58 164.55 -9.074E-03 218.3 
33 -97.675171 -97.98293 -0.31121826i 142.24 141.93 141.89 141.58 -7.591E-02 212.7 

35 -118.997032 -119.36925 -11.90319824 271.93 260.02 271.64 259.75 -2.917E+OO 244.5 
36 -119.36924 7 -119.37384 -0.34613037 260.02 259.68 259.75 259.40 -8.483E-02 241.5 
37 -119.623070 -119.62687 -0.28497314 259.68 259.39 259.40 259.12 -6.983E--02 241.5 
38 -119.874405 -119.88241 -0.59399414 I 259.39 258.80 259.111 258.52 -1.456E-01 241.4 
39 -120.771317 -120.91152 -0.21655273 258.80 258.581 257.921 257.70 -5.304E-02 241.2 
40 1.219656 0.81143 -1.08892822 373.44 372.351 373.06 371.97 -2.679E-01 269.4 
41 0.418889 0.41451 -0.26586914 372.35 372.08 371.97 371.71 -6.541E-02 269.1 
42 0.024366 0.01998 -0.26562500 372.08 371.82 371.71 371.44 ! -6.534E-02 269.0 
43 0.002719 I -0.02088 -56.22186279 371.82 315.59 371.81 315.58 -1.382E+01 269.0 
50 I -0.288560 -1.40378 -0.00048828 115.00 115.00 114.88 114.88 3.868E-07 206.1 
51 -3.696850 I -3.95320 -0.00018311 115.00 115.00 114.88 114.88 1.400E-05 206.1 
52 -4.3337891 -4.50012 -0.00006104 115.00 115.00 114.88 114.88 2.294E-05 206.1 
53 I -4.937836; -5.16103 0.00000000 115.00 115.00 114.88 114.88 4.597E-05 206.1 
54 -5.542542 -6.09949 0.00018311 115.00 115.00 114.88 114.88 1.619E-04 206.1 
55 I -6.880569 -7.02629 -2.44860840 447.03 I 444.58 446.32 443.87 -6.039E-01 287.5 

60 0.000000 0.00000! o.ooocfiiooo 115.00. 115.00 115.oo I 115.00 O.OOOE+OO I 206.1 
61 0.000000 0.00000 0.00000000 115.ool 115.ool 115.00 115.00 0.000E+OO 206.1 
62 -4:3049351 -4.30494 0.00000000 561.79 561.79 561.791 561.79 O.OOOE+OO 315.9 
63 -4.304935 -4.30494 0.00000000 561.79 561.79 561.79i 561.79 O.OOOE+OO .315.9 
64 -7.355607 -7.48942 -6.10516357 444.58 438.481 443.87 437.78 -1.505E+OO 286.9 
65 -7.936317 -8.02874 -4. 79626465 I 438.48 433.68 438.44 433.64I -1.182E+OO 285.4 
66 -13.437652 -13.84749 -37.46490479 I 433.68 396.21 433.34 395.901 -9.230E+OO 284.2 
67 -14.284379 -14.55063 -5.49420166 396.21 390.72 395.90 390.41 -1.352E+OO 275.0 
68 -14.983934 -15.36331 -9.13330078 390.72 381.59 390.41 381.28 -2.248E+OO 273.6 
69 -19.746986 -19.78244 -3.33422852 381.59 378.25 381.50 378.16 -8.204E-01 271.~ 
70 -20.444801 -20.90688 -77.47003174 378.25 300.78 378.16 300.71 -1.904E+01 270.6 
80 0.000000 0.000001 0.00000000 115.00 115.00 115.00 115.00 o.oooE+ool 206.1 
81 0.000000 0.00000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
82 0.000000 0.00000 0.00000000 11s.ool 115.00 115.00 115.00 O.OOOE+ooi 206.1 I 
83 -17.021648 -17.02165 0.00000000 115.06 115.06 115.06 115.06 O.OOOE+ool 206.1 

I 84 I -17.021648 -11.02rn5I 0.00000000 115.061 115.06 115.06i 115.06 O.OOOE+OO 206.1 
90 -0.339034! -1.32950! -0.00036621 115.00 115.00 114.86 114.86 -3.381 E-00 I 206.1 
91 I -5.9706181 -6.48256 -0.00036621 115.00 115.00 114.85 114.85 1.597E-05 206.1 
92 -21.060753 -21.46628 -0.00006104 114.9s I 114.98 114.83 114.83 6.464E-05 206.1 
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C~culation No. 145579-D-CA-061, R;~. 0 
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Page 72 of 104 

2/22/2006 

AFT Arrow Model Main OGTS Case 3 (115"F, Heat Transfer, Fan Curve@ 3550 RPM, Dirty Filters) 

! Pipe P Stalic In PStalic dT Slag. TSlag. TSiag. T Static T Static dHSlag. H Stag. 

I Out Inlet OuUet In Out In 
/in. H20 std. In\\ (in. H20 std. lnll ldeq,F\ Idea. Fl ldeq,Fl fdea. Fl Idea. Fl IBtunbml (Blullbml 

93 -21.515358 I -21.52019 0.00000000 115.06 115.06 114.79 114.79 -1.248E-05 206.1 

94 I -21.520189 I -21.53867 -0,00024414 115.06 115.05 114.79 114.78 -4.772E-05 206.1 
100 -0.3852571 -1.16910 0.00000000 115.00 115.00 114.84 114.84 O.OOOE+OO 206.1 
101 -2.103420 -2.30560 -0.00018311 115.00 115.00 114.84 114.84! 7.626E-07 206.1 
102 -96.607384 -96.61217 0.00012207 114.92 114.92 114.65 114.651 2.520E-05 206.1 

103. -96.859779 I -97.04372 0,00061035 114.92 114.92 114.65 114.65 ·1.869E-04 206.1 
200 0.000000 0.00000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
201 i 0.000000 0.00000 . 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
202 No Solution No Solution 0.00000000 70.00 70.00 70.00 70.00 -9.502E-03 195.1 

203 19.791706 19.79171 0.00000000 70.00 70.00 70.00 70.00 O.OOOE+OOJ 195.1 
X204 -19.395809 -72.45510 72.17803955 70.00 142.18 70.00 142.18 1.762E+01 195.1 
210. 0.000000 0.00000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
211 0.000000 0.00000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
212 0.000000 0:00000 0.00000000 115.00 115.00 115.ool 115.00 O.OOOE+OO 206.1 
213 No Solution No Solution 45.00000000 70.00 115.00 70.00 115.00 1.097E+01 195.1 
214 No Solulion No Solution 0.00000000 115.ool 115.00 115.00 115.00 3.434E-03 206.1 
215 No Solution NoSoluUon 0.00000000 115.00i 115.00 115.00 115.00 5.307E-03 206.1 
625 · -81.709038 -81.70904 0.00000000 195.551 195.55 195.55 195.55 O.OOOE+OO 225.8 
631 -93.045563 -93.04556 0.00000000 195.55 195.55 195.55 1s5.55l O.OOOE+OO 225.8 
636 -115.386269 -115.38627 0.00000000 288.43 288.43 28B.43 2B8.431 O.OOOE+OO 248.5 

.637 -20.876730 -20.90036 -0.00079346 115.28 115.28 115.00 115.ool -2.727E-04 206.1 
X638 NoSolulion 19.79171 -45,00000000 115.00 70.00 115.00 70.00 -1.098E+01 206.1 

Pipe HStag. HSlalic H Static Rho Rho Slag. Heal Transler Heat FluK Heat Rale 
Out In Out Slag. In Out Model 

--__ (Blu/lbm)_ __(BlullbllJl (Btunbml flbm/rt3l Clbm/fl3l /Blulhr-ft2l IBtu/hrl 

' 1 206.1 206.1 206.1 0.06719 0.06713 Gen1 Heat Tran. -1.889E-04 -1.600E-03 
! 2 206.1 206.1 206.1 0.06692 0.06690 Gen'I Heat Tran. 1.270E-03 1.748E-02 
! 3 206.1 206.0 206.0 0.06689 0.06662 Gen'I Heat Tran. 2.588E-03 4.027E-02 
I 4 206.1 206.1 206.1 0.06660 0.06659 Gen'I Heat Tran. 3.064E-03 2.513E-02 

5 206.1 206.0 206.0 0.06658 0.06657 Gen'I Heat Tran. I 4.237E-03 8.188E-03 
6 378.4 393.8 378.3 0.02858 0.02996 Gen'I Heat Tran. -1.864E+03 -1.775E+04 

I 7 352.4 378.3 352.3 0.02996 0.03261 Gen'I Heat Tran. -1.920E+03 '-2.991 E+04 
l 8 351.4 352.3 351.3 0.03258 0.03269 Gen'l Heat Tran. I -1.499E+03 -1.190E+03 

9 344.9 351.3 344.8 0.03268 0.03341 Gen'I Heat Tran. -1.459E+03 -7.430E+03 
16 212.8 212.9 212.8 0.06067 0.06070 Gen'I Heal Tran. -3.215E+01 -1.984E+03 
17 212.8 212.8 212;7 0.06066 0.06067 Gen'I Heat Tran. -3.173E+01 -3.029E+02 
18 212:8 212.7 212.7 . 0.06064 0.06064 Gen'I Heat Tran. -3.163E+01 -2.695E+02 

_.ll!__ ;-- 212.7 212.7 212.7 0.05983 0.05983 Gen1 Heal Tran. -3.153E+01 -2.687E+02 
20 212.71 212.7 212.7 0.05241 0.05241 Gen'I Heal Tran. -3.138E+01 -3.423E+02 
21 . 212.7i 212.7 212.6 0.05241 ·0.05241 Gen'I Heal Tran. -3.128E+01 -2.132E+02 
22 · 212.11 212.6 212.6 0.05095 0.05095 Gen'I Heat Tran. '3.119E+01 f -2.339E+02 
23 218.7 218.7 218.7 0.04842 0.04839 Gen'I Heat Tran. -5.992E+01 -6.740E+02 
24 218.7 218.7 218.7 0.04835 0.04835 Gen'I Heal Tran. -5.978E+01 -1.019E+02 
25 218.7 218.7 218.61 0.04833 0.04833 Gen'I Heat Tran. -5.969E+01 -3.917E+02 
26 218.6 218.6 218.61 0.04829 0.04829 Gen'I Heat Tran. -5.951E+01 -6.136E+02 
27 218.6 218.6 218.51 0.04728 0.04729 Gen'I Heal Tran. -5.9221;:+01 -9.084E+02 
28 218.6 218.5 218.5 0.04666 0.04667 Gen'I Heat Tran. -5.903E+01 -1.207E+02 
29 I 218.61 218.5 218.5 0.04665 0.04665 Gen'I Heat Tran. -5.899E+01 -1.206E+02 1 

I 

30 218.5 218.5 218.5 0.04664 0.04665 Gen1 HealTran. -5.888E+01 -4.817E+02 
31 218.3 21a.5I 218.2 0.04665 0.04672, Gen'I Heat Tran. -5.816E+01 -3.439E+03 
32 218.2 218.2! 218.2. 0.04668 0.046671 Gen'I Heat Tran. -5.751E+01 -1.176E+02 
33 212.7 212.6 212.6 0.04842 0.04839 Gen'I Heat Tran. -3.965E+o1 I -1.798E+03 
35 241.5 244.4 I 241.5 0.03695 0.03751 Gen'I Heat Tran. ·2.042E+02 i -6.910E+04 
36 241.5 241.5 241.4 0.03751 0.03753 Gen'I Heat Tran. -1.959E+02 i -2.009E+03 
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AFT Arrow Model Main OGTS Case 3 (115"F, Heat Transfer, Fan Curve@3550 RPM, Dirty Fnters) 

Pipe HStag. HStatic H Stafic Rho Rho Stag. Heat Trans fer Heat Flux Heat Rate 
Out In Out Stag. In Out Model 

(Btu/lbml <BluAbml IBtuRbml tlbm/ft3l rlbm/ft3l 1Btu/hr-ft2l fBtu/hrl · 

37 241.4 241.4 241.3 0.03750 0.03751 Gen1 Heat Tran. I -1.955E+o2 -1.654E+03 

38 241.2 241.3 I 241.2 0.03748 0.03751 Gen'I Heat Tran. -1,949E+o2 -3.448E+o3 

39 241.2 241.0 241.0 0.03750 0.03749 Gen1 Heat Tran. -1.743E+02 -1.256E+03 

40 269.1 269.3 269.0 0.04655 0.04656 Gen1 Heat Tran. -3.831E+02 -6.345E+03 
41 269.0 269.0 269.0 0.04651 0.04653 Gen'I Heal Tran. -3.821E+02 -1.549E+03 

42 269.0 269.0 268.9 0.04648 0.04650 Gen'I Heal Tran. I -3.817E+02 ·1.548E+03 
--· 

43 255.2 269.0 255.2 0.04642 0.04979 Gen'I Heat Tran. -1.748E+o2 -3.273E+05 

50 206.1 206.0 206.0 0.06719 0.06701 Gen'I Heat Tran. 2.725E-05 3.135E-04 

51 I 206.1 206.0 206.0 0.06662 0.06657- Gen'I Heat Tran. 3.812E-03 1.134E-02 

52 I 206.1 206.0 ·206.0 0.06651 0.06648 Gen'I Heal Tran. 4.493E-03 1.860E-02 
53 · ! 206.1 206.0 206.0 0.06641 0.06637 Gen'I Heal Tran. 5.072E-03 3.726E-02 

54 206.1 206.0 206.0 0.06630 0.06621 Gen"I Heal Tran. 5.273E-03 1.312E-01 
I 55 286.9 287.3 286.7 0.04195 0.04204 Gen"I Heat Tran. -1.132E+03 -1.184E+03 

60 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heat Tran. 0.000E+00 O.000E+00 

61 206.1 206.1 206.1 0.06719 0.06719 Gen1 Heat Tran. 0.000E+00 O.000E+00 

62 315.9 315.9 315.9 0.03737 0.03737 Gen"I Heat Tran. O.OOOE+OO O.000E+00 

63 315.9 315.9 315.9 0.03737 0.03737 Gen'I Heat Tran. 0.000E+0O 0.000E+00 
64 285.4 286.7 285.2 0.04201 0.04228 Gen'I Heat Tran. -1.117E+03 -2.952E+03 

65 284.2 285.4 284.2 0.04212 0.04233 Gen'I Heat Tran. -5.666E+02 ·2.318E+03 

66 275.0 284.1 274.9 0.04179 0.0435B Gen'I Heat Tran. -B.998E+02 -1.810E+04 

67 273.6 274.9 273.6 0.04353 0.04378 Gen'I Heat Tran. -8.349E+02 -2.651E+03 

_§8 271.4 273.6 271.3 0.04373 0.04416 Gen'I Heal Tran. -8.124E+02 -4.408E+03 ---
69 270.6 271.4 270.5 0.04361 0.04378 Gen'I Heat Tran. -5.902E+02 -1.609E+03 

70 251.5 270.5 251.5 0.04370 0.04809 Gen'I HeatTran. -3.898E+02 -3.733E+04 

80 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heat Tran. 0.000E+00 O.000E+00 
81 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heat Tran. 0.000E+00 0.000E+00I 
82 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heat Tran. 0.000E+00 0.000E+00 

83 206.1 206.1 206.1 0.06430 0.06430 Gen'I Heal Tran. 0.000E+00 O.000E+00 
84 206.1 206.1 206.1 0.06430 0.06430 Gen'I Heat Tran. 0.000E+00 O.000E+00 

90 206.1 206.0 206.0 0.06719 0.06703 Gen"I Heat Tran. -1.334E-05 -2.813E-04 
91 206.1 206.0 206.0 0.06624 0.06615 Gen'I Heat Tran. 6.143E-03 1.328E-0t 
92 206.1 206.ol 206.0 0.06368 0.06361 Gen'I Heat Tran. 2.368E-02 5.378E-01 
93 206.1 206.0 206.0 0.06364 0.06364 Gen'I Heat Tran. -B.465E-02 -1.373E-01 
94 206.1 206.0 206.0 0.06364 0.06364 Gen'I Heal Tran. -8.445E-02 -5.250E-01 
100 206.1 I 206.0 206.0 0.06719 0.067061 Gen'I Heat Tran. 0.000E+0O 0.000E+00 
101 206.1 206.0 206.0 0.06690 0.06687 Gen"I Heal Tran. 1.487E-03 8.177E-03' 

102 206.1 206.0 206.0 0.05088 0.05088 Gen'I Heat Tran. 1.136E-01 2.702E-01 
103 206.1 206.0 206.0 0.05084 0.05081 Gen'I Heal Tran. 1.133E-01 2.00SE+00 
200 I 206.1 206.1 206.1 I 0.06719 0.06719 Gen'I Heat Tran. 0.000E+00 0.000E+00 
201 206.1 I 206.1 206.1 I 0.06719 0.06719 Gen'I Heat Tran. 0.000E+00 O.OOOE+oo1 
202 ·195_1 195.1 195.1 0.06920 0.07656 Gen"I Heal Tran. 0.000E+0O 0.000E+00 
203 195.1 195.1 195.1 0.07657 0.07657 Gen'I Heal Tran. 0.000E+00 O.000E+O0 

X204 212.7 195.1 212.7 0.06934 0.05241 Gen·1 Heat Tran. 0.000E+00 0.000E+00 

210 206.1 206.1 206.1 0.06719 0.06719 Gen'I Heat Tran. 0.000E+00 0.000E+0O 

211 206.1 J 206.1 206.1 I 0.06719 0.06719 Gen"I Heat Tran. 0.000E+00 0.000E+00 

_?12 I 206.1 I 2Q6.1 206.1 0.06719 0.06719 Gen1 Heat Tran. 0.000E+00 0.000E+0O 

213 I 206.1 i 195.1 206.1 0.07693 0.07144 Gen'I Heal Tran. 0.000E+00 0.000E+00 
214 ! 206.1 l 206.1 206.1 0.07143 0.06847 Gen'I Heal Tran. 0.000E+00 0.000E+00 

_;_!_15 I 206.1 l 206.1 206.1 0.06847 0.06390 Gep'I Heal Tran. 0.000E+00 0.000E+00 
625 I 225.sl 225.8 225.ai 0.04676 0.04676 Gen1 Heat Tran. 0.000E+00 0.000E+OO 
631 225.8! 225.8 225.BI 0.04507 0.04507 Gen"I Heal Tran. 0.000E+00 0.000E+00 
636 248.5, 248.5 248.5! 0.03656 0.03656 Gen"I Heat Tran. 0.000E+00 0.000E+00 
637 J 206.1. 206.1 206.1. 0.06373 0.06373 I Gen'I Heat Tran. -4.607E-01 -7.315E-01 

X638 195.1 206.1 195.1 i 0.06357 0.07657 Gen'I Heat Tran. 0.000E+00 O.000E+00 
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AFT Arrow 3.0 Output 
DMJMH+N 
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AFT Arrow Model Main OGTS Case 3 (115°F. Heat Transfer, Fan Curve @3550 RPM, Dirty Filters) 

All Junction Table 
Jcl Name 

I 
Mass Flow dP Slag. 1• P Slag. 

Thru Junction Tola! In 
I llbm/hrl tin. H2O std.I I nn. H2O std. In\\ 

P Slag. P Static 
Out In 

fin. H2O std. /all tin. H2O std. In\\ 

1 Assloned Pressure I 1.150.3 0.00000 I 0.0000 0.00000 -0.11280 
2 ICVFilterN02-01oi 1.150.3 1.27961 .0.3556 -1.63519 -0.46849 
3 Area ChanQe 1.150.3 0.04982 -1.7565 -1.80631 -1.86977 
4 Area Chanae 1.150.3 0.09103 -3.4161 -3.50710 -4.00283 
5 Area Chanae 1.150.3 0.05005 -3.5589 -3.60894 -3.67272 
6 ICV1 1.150.3! 0.88026 -3.6740 -4.55424 -4.26114 
7 Area Chanael 1.150.3 0.01244 -4.6353 -4.64774 -4.88837 
8 HV-114 1150.3 0.448991 ·4.9269 -5.37584 -5.41200 
9 · HV-115 1.150.3 0.19854 -5.3966 -5.59515 -5.62857 
16 Tee or Wvel N/A See losses -20.8637 -20.86374 -21.30346 
17 36-V-049 12 962.8 0.22304 -21.0594 -21.28239 -21.41969 
18 HV-125 12.962.8 0.21813 -21.2926 ·21.51069 -21.65305 
19 Packed Tower 12 962.8 4.96028 -21.5595 -26.51977 -21.92020 
20 Venturi/Demister 12.962.8 45.78988 -26.6058 -72.39568 -26.97139 
21 Tee or Wve I NIA 0.00000 I -72.4551 -72.45510 -72.87259 
22 Condenser Demister 12,962.8 8.99184 -72.5095 -81.50134 -72.92699 
23 WSS Heater 12 962.8 3.15934 -81.5581 -84.71747 ·81.98764 
24 WSS Valve V-072 I 12,962.8 0.26813 -84.9949 -85.26302 i -85.44712 
25 Tee or Wve I NIA See Losses -81.7090 -81.70904 1 -82.16697 
26 HV-313 12,962.8 0.26442 -85.4867 -85.75110 I -85.93950 
27 HEPA 12 962.8 6.53203 -85.8148 -92.34686 I -86.26797 
28 HV-314a 12,962.8 0.08906 -96.4147 I ·96.50375 -96.88370 
29 HEGA 12,962.8 3.99302 -92.4188 ·96.41185 -92.88166 I 
30 HV-314b 12,962.8 I 0,08908 -96.5066 -96.59566 -96.97569 I 
31 Tee or Wve I NIA 0.00000 -93.0456 I -93.04556 ! -93.52026 I 
32 36-V-017 I 12,962.8 0.27029 -96.6891 -96.95936 I -97.15755 I 
33 Tee or Wve NIA See Losses -97.0609 I -97.06094 -97.60968 i 
34 SCRI 23.685.8 21.24233 -97.3684! -118.610721 -97.98293 
36 TeeorWve NIA 0.00000 -115.3863 -115.38627i -115.77168 
37 HV-525 23,685.8 0.24886 -118.9935 -119.24238 I -119.37384 
38 36-V-024 23 685.8 0.24721 -119.2463 -119.49353 I -119.62687 
39 Area Chanae 23.685.8 0.06222 -119.5018 -119.56404 -119.88241 
40 Fan N31-025 23 685.8 -121.56226 -119.7040 1.85826 -120.91152 
41 36-V-080 23.685.8 0,39192 I 1.4498 1.05794 \ 0.81143 
42 HV-526 23,685.8 0.38954 1.0534 0.66384 0.41451 
43 Branch 23,685.8 0.63892 0.6593 0.02035 \ 0.01998 
44 Assianed Pressure 23.685.8 0.00000 0.0000 0.00000 -0.01645 
50 Assianed Pressure 810.5 0.00000 0.0000 0.00000 i -0.28856 
51 AWTEFilterN22-026 810.5 2.291391 -1.1144 -3.40578! -1.40378 
52 HV-111 810.5 0.380281 -3.6620 •4.04225 -3.95320 
53 AWTE 810.5 0.43738 ! -4.2084 -4.64584 -4.50012 
54 HV-113 810.5 0.381221 -4.8689 -5.25010 -5.16103, 
55 Tee or Wve NIA I See Losses -5.7826 -5.78261 -6.38439 i 
60 Assioned Pressure a.a 0.00000 I 0.0000 0.00000 0.00000 ! 
61 SMF Dilution Filter N02-049 0.0 I 0.00000 I 0.0000 0.00000 0.00000 \ 

X62 TV-014 0.0 4.30493 I 0.0000 -4.30494 0.00000 I 
f---=63~+------~A=r=ea~C=h=a=na.=,e·f-----•=-~o ;-I -~o=.o'--'o=oo=o-___ -4-"".3-=-04-"9'-;----·~4=.3-=-04-"9~4+-___ -4~.3=0~49~4 I 

64 Tee or Wye NIAi See losses -6.2593 -6.25926 -7.35410, 
65 HV-002 1,960.8 1.47620 -6.4001 -7.87631 -7.48942 
66 SMF N02·019 1,960.8 4.94105 -7.9690 -12.91008 -8.02874 J 

67 HV-003 I 1,960.8 i 0.43632 -13.3415 ·13.77782 -13.84749 I 
'--""68,c_.,_ ______ ,..,H_,_V--=0-=-04..c.l,__ __ _J_,960.8 I 0.4327 4 ~----1~4=.0~4-'-70~----1_4~.4~7_97~0~ ___ • 1_4~.5~5"0_6_3_1 
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AFT /lnow 3.0 Output 
DMJMH.,N 
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AFT Arrow Model Main OGTS Case 3 (115'F, Heal Transfer, Fan Curve@ 3550 RPM, Dirty Fillers). 

2/2212006 

Jct 

69 
70 
80 
81 
62 

X83· 
64 
90 
91 
92 
93 
94 
100 
101 
102 
103 
200 
201 

X202 
203 
204 
210 
211 I 
212 ! 

X213 ! 
214 I 
215 
625 
631 
636 
637 
638 

Jct 

Name Mass Flow dP Stag. P Slag. P Slag. P Static 
Thru Junction Total In Out In 

llbmlhr\ tin. H20 sld.l lin. H2O std. In\\ fin. H2O std. In\\ fin. H2O std. In\\ 

SMF N02-020 1,960.8 4.74095 -14.8640 I -19.60496 -15.36331 
HV-005 1 960.8 0.66211 -19.6410 i -20.30309 -19.78244 

Assioned Pressure 0.0 0.00000 0.0000 i 0.00000 0.00000 
WRS Tank Filter 0.0 0.00000 0.0000 0.00000 ·o.00000 

Area Chanae 0.0 0.00000 0.0000 0.00000 0.00000 
32-V-003 0.0 17.02164 0.0000 -17.02165 0.00000 

Area Chanae 0.0 0.00000 -17.0216 -17.02165 -17.02165 
Assioned Pressure 8.320.0 0.00000 0.0000 0.00000 -0.33903 

WSS Filter N0:!-101/102 8,320.0 4.63703 -0.9696 -5.62667 -1.32950 
FV-016 I 6 320.0 14.56480 -6.1382 -20.70298 -6.48256 

TeeorWvel N/A Seelosses -20.8889 -20.88887 -21.40747 
TeeorWvel N/A 0.00000 -20.8937 -20.89368 -21.52019 

Assioned Pressure 10,723.0 0.00000 0.0000 0.00000 -0.38526 
SCRFillerN02-022 10723.0 0.93339 -0.7831 -1.71647 -1.16910 

HV-504 10.723.0 94.17975 -1.9185 -96.09624 -2.30560 
36-V-019 10,723.0 0.247201 -96.1030 -96.35021 -96.61217 

Assioned Pressure 0.0 0.00000 I 0.0000 0.00000 0.00000 
WSS Filler N02-093 0.0 0.00000 0.0000 0.00000 0.00000 

FV-331 0.0 20.18748 0.0000 -20.18750 0.00000 
TeeorWve 0.0 0.00000 19.7917 19.79171 19.79171 
TeeorWlie o.o 0.00000 19.7917 19.79171 19.79171 

Assianed Pressure 0.0 I 0.00000 0.0000 0.00000 0.00000 
SWS Tank Filler N02-014A 0.0 0.00000 0.0000 ! 0.00000 0.00000 

Area Chance 0.0 0.00000 0.0000 i 0.00000 0.00000 
37-V-004 o.o -21.77087 0.0000 21.77087 0.00000 

Area Chan9J1.~--~0=.oc..;i,--~N=o~S=ol=u=tio=n+-_~N=o=S=ol=u=tio=n+-_~N=o=S=o=lu=lio=n+--~N=o=So=l=u=lio=nc..i 
Area Channe 0.0. No Solution No Solution I No Solulion No Solution 

Dead End 0.0 l 0.00000 -81.7090 -81.70904 -81.70904 
Dead End 0.0 ! 0.00000 -93.0456 -93.04556 -93.04556 
Dead End o.oi 0.00000 -115.3863 -115.38627 -115.38627 

Waste Feed Blower 2,682.0 0.00000 -20.2292 -20.22915 -20.87681 
Assioned Flow Vac Pumo 0.0 No SoluUon No Solution No Solution I No SoluUon 

P SlaUc dT Slag. T Stag. T Slag. I T Static In j T Slalic I dH H Slag. In H Stag. ! 
Out Inlet Outlet I Out , Slag. Out I 

l----l-"'/inc:,,.cH:e2.:Oc,s,,,td,,_ . ..,,,_ lnll4-_C.,,1d""ea., .. .cF.,___l_f---" Cd,,,e="· Fw'l'--1--"'/cd=ea,~--~g,_,. F'-')'--!--"(d,.,e,,n,,_,. F..,'l_l,..,.,IBc,clu""n"'b"'m-l_,.,11B"'lu=n"'b""m"-\+--"IIB"'lu=n"'bm~•"--l\ 
-0.112800 0.00000000 115.oo 115.oo I 115.oo I 115.oo I 0.000 206.1 206.1 

2 -1.748468 -0.001037601 115.00 115.00! 114.951 114.95 0.000 206.1 206.1 
3 I -2.390660 -0.00030518 115.oo 115.oo 114.95 114.751 0.000 200.1 206.1 
4 -3.620902 0.00024414 ! 115.00 115.00 114.76 114.95 0.000 206.1 206.1 
5 -4.195990 -0.00030518i 115.00 115.00 114.95 114.76 0.000 206.1 206.1 
6 -4.819518 760.000015261 115.00 675.00 114.76 874.75 -187.755 206.1 393.8 
7 -5.175896 0.00012207 i 813.25 813.25 813.02 812.78 0.000 378.4 378.4 

f---"8'--+----•-=5"".6""08,,,5,,,9"-1+--=o.,.,,o=oo,.,o,.,,oo=o'-"o+l-'--1~0=8"'.9.:3+---'7""08=.=g3:+---'-1""08,,,.5=3~1--·-7~0'-"8~.7..,4+--=o."'oo=oc+---3=5'-"2"".4'+-__ 3=5"'2"-'-l.4 
9 -5.827196 0.00000000 704.77 704.77 704.58 704.58 0.000 351:4 351.4 
16 -21.303459 I 0.00000000 143.22 143.22 143:02 143.02 I N/A 213.0 213.0 
17 -21.642942 0.00012207 142.59 142.59 142.43 142.43 J 0.000 212.8 212.8 
18 -21.811393 l -0.00012201 142.49 142_49 142.33 142.33 ! 0.000 212.6 I 212.8 
19 -26.885336 I -0.00360107 142.41 142.40 142.24 142.24; 0.000 212.8 1 212.81 
20 -72.813164 I -0.03314209 142.32 142.29 142.15 142.07 0.000 212.7 212.1' 
21 -72.8725891 0.00000000 142.18 142.18 141.96 141.96 N/A 212.7 212.7 

1--2=2=-·1---~·8"-1"'.9=30,,,8'-"0~9+--·=0.,.,,0=06'-"5"'30=7-"6+---1~4=2,.c.1=1-!---'1~42=·.c10:+--~1_,_41=.8=9c+--~14_,_1"'.8"'7_, 0.000 ! 212. 7 212. 7 
,._2=3~+---·8_5~.1=69~4~34~~2=5·=0=00~0=00~0~0-,.... __ 1~4=2=.0=3 l--~1=57=·0~3~l~-=14~1=.8~0+---'-16~6=.1~1 ... l __ -6=.1=01~i,-._~2~12=. 1"-+---=2~18=.8""' 

24 -85.715614 -0.00018311 166.82, 166.82I 165.56 166.56 .o.oool 21a.1 218.7 
25 -82.166969 0.00000000 195.55 195.55 195.29 195.29 NIAi 225.8 225.8 
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AFT Arrow Model Main OGTS Case 3 (115°F, Heat Transfer, Fan Curve@ 3550 RPM, Dirty Fmers) 

Jct I PSlatic 
I dT Slag. TS!ag. 

I 
TSlag. TSlalicln T Slafic dH HS!ag.ln HStag. 

Out Inlet OuUel Out Slag. Out 
lin. H2Ostd. In\\ Idea.Fl Idea. Fl Idea. Fl Idea.Fl Idea.Fl IBtunbm\ IBlu/lbm\ IBtunbml 

26 -86.204300 ..0.00018311 166.66 166.66 166.40 166.40 o.oool 218.7 218.7 

27 -92.809799 ..().00427246 166.47 166.46 166.21 166.19 o.oooi 218.6 218.6 
28 -96.972900 -0.00006104 166.14 166.14 165.86 165.86 o.oool 218.6 218.6 
29 -96.880898 ..0.00262451 166.18 166.17 165.91 165.90 0.000 218.6 218.6 
30 -97.064919 ..0.00006104 166.10 166.10, 165.82 165.82 0.000 218.6 218.6 
31 -93.520256 0.00000000 195.55 195.55 195.26 195.26 NIA 225.8 225.8 
32 -97.428268 -0.00018311 164.86 164.861 164.58 164.58 0.000 218.3 218.3 
33 -97.609680 0.00000000 142.24 142.24 141.93 141.93 N/A 212.7 212.7 
34 -118.997032 129.99998474 141.93 271.93 141.581 271.64 -31.805 212.7 244.5 
36 -115.771683 0.00000000 288.43 288.431 288.14 288.14 NIA 248.5 248.51 
37 I -119.623070 -0.00012207 259.68 259.68 259.401 259.40 0.000 241.5 241.5 
38 I -119.87 4405 ..0.00012207 259.39 259.39 259.121 259.11 0.000 241.4 241.4 
39 -120.771317 -0.00018311 258.80 258.80 258.521 257.92 0.000 241.2 241.2 
40 1.219656 114.85461426 258.581 373.44 257.701 373.06 -28.190 241.2 269.4 
41 0.418889 ..0.00012207 372.35 372.35 371.97 371.97 0.000 269.1 269.1 
42 0.024366 ..0.00012207 372.08 372.08 371.71 371.71 0.000 269.0 269.0 
43 0.002719 0.00000000 371.82 371.82 371.44 371.81 0.000 269.0 269.0 
44 -0.016446 0.00000000 I 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
50 -0.2885601 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
51 -3.6968501 -0.001831051 115.00 115.00 114.88 114.88 0.000 206.1 206.1 
52 -4.333789 -0.00030518 115.00 115.00 114.88 114.88 0.000 206.1 206.1 
53 -4.937836 -0.00030518 115.00 115.00 114.88 114.88 0.000 206.1 206.1 
54 -5.5425421 -0.00030518 115.00 115.00 114.88 114.88 0.000 206.1 206.1 
55 -6.384386 0.00000000 447.02 447.02 446.63 446.631 NIA 287.5 287.5 
60 0.000000 0.00000000 115.00 115.00 115.00 115.ool 0.000 206.1 206.1 
61 0.000000 0.00000000 115.00 115.00 115.00 115.00 i 0.000 206.1 206.1 

X62 -4.304935 446. 79054260 115.00 561.79 115.00 561.79! 0.000 206.1 315.9 
63 -4.304935 0.00000000 561.79 561.79 561.79 561.79 i 0.000! 315.9 315.9 
64 -7.354102 0.00000000 444.58 444.58 443.88 443.88 i N/A 286.9 286.9 
65 -7.936317 -0.00042725 438.48 438.48 437.78 438.44 I 0.000 285.4 285.4 
66 -13.437652 -0.00097656 433.68 433.68 433.64 433.34 I 0.000 284.2 284.2 
67 -14.284379 -0.00012207 39621 396.21 395.90 395.90 0.000 275.0 275.0 
68 -14.983934 0.00109863 390.72 390.72 390.41 390.41 o.oool 273.6 273.6 
69 -19.746986 -0.00128174 381.59 381.59 381.28 381.50 0.000 271.4 271.4 
70 -20.444801 -0.00018311 378.25 378.25 378.16 378.16 0.000 270.6 270.6 
80 I 0.000000 0.00000000 115.00 115.00 115.00 115.00 0.000 . 206.1 206.1 
81 0.000000, 0.00000000 I 115.00 115.00 115.00 115.00 o.oool 206.1 206.1 

I 82 0.0000001 0.00000000 I 115.00 115.00 115.ool 115.00 o.oool 206.1 206.1 
X83 -17.021648 0.05627441 115.00 115.06 115.00 . 1'15.06 0.000 206.1 206.1 
84 -17.021648 0.00000000 115.06 115.061 115.06 115.06 0.0001 206.1 206.1 
90 -0.3390341 0.00000000 115.00 11s.ool 115.00 115.00 0.000 206.1 206.1 
91 -5.970618 -0.00378418 115.00 115.00! 114.86 114.85 o.oool 206.1 206.1 

__jg_ -21.060753 -0.01177979 115.00 114.98! 114.85 114.83 0.000 206.1 206.1 
93 ·21.407469 0.00000000 115.06 115.06i 114.83 114.83 NIA 206.1 206.1 
94 -21.520189 0.00000000 115.06 115.06! 114.79 114.79 N/AJ 206,1 206.1 
100 -0.385257 0.00000000 115.00 115.oo! 115.00 115.00 o.oool 206.1 206.1 
101 -2.103420 -0.00097656 115.00 115.ool 114.84 114.84 0.000 206.1 206.1 
102 -96.607384 -0.07635498 115.00 114.92 114.84 114.65 0.000 206.1 206.1 
103 -96.859779 -0.00024414 114.92 114.921 114.65 114.65 0.000 206.1 206.1 
200 0.000000 0.00000000 115.ool 115.00 115.00 115.00 0.000 206.1 206.1 
201 0.000000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

I X202 -20.187496 -45.00000000 115.00 I 70.00 115.00 70.00 0.000 206.1 195.1 
l 203 19.791706 0.00000000 70.00 70.00 70.00 70.00 N/A 195.1, 195.1 
I 204 19.791706 0.00000000 70.00 70.00 70.00 70.00 N/A 195.1 195.1 
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AFT Arrow Model Main OGTS Case3 (115'F, Heat Transfer, Fan Curve@3550 RPM. Dirty Fillers) 

Jct P StaUc dTStag. TSlag. TSlag. T Static In T Static dH HSlag. In H Stag. 
Out lnlel Outiel Oul Slag. Out 

/in. H20 Sid. In\\ Idea.Fl Idea.Fl fdeo. Fl Idea.Fl (deg:F) rstunbml /Blu/Jbml rs1unbmi 
210 0.000000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206:1 
211 0.000000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
212 0.000000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

X213 21.770868 -45.00000000 115.00 70.00 115.00 70.00 0.000 206.1 195.1 
214 NoSoluUon No Solution No Solution NoSolulion No Solution No Solution 0.000 No Solution No Solution 
215 No Solution No Solution No Solution No Solution No Solution No Solution 0.000 No Solution No Solution 
625 -81.709038 0.00000000 195.55 195.55 195.55 195.55 0.000 225.8 225.8 
631 -93.045563 0.00000000 195.55 195.55 195.55 195.55 0.000 225.8 225.8 
636 -115.386269 0.00000000 288.43 288.43 288.43 288.43 0.000 "248:5 248.5 
637 -20.876730 0.00000000 I 115.28 115.28 115.00 115.00 0.000 206.1 206.1 
638 I No Solution NoSolutioni No Solution NoSoJulion No Solution No Solution 0.000 No Solution No Solution 

Jcl I H Static In HSlatic Sonic I 

I Out Area 
(Btunbm} /Btunbml rinches2I 

1 ! 206.1 206.1 1.0094 
2 206.1 206.1 1.0103 
3 206.1 I 206.0 1.0139 
4 206.0! 206.1 1.0182 
5 206.1 206.0 1.0186 
6 206.ol 393.8 1.0188 
7 378.31 378.3 1.5251 
B 352.3! 352.3 1.4617 
9 351.31 351.3 1.4608 
16 I 212.91 212.9 NIAi 
17 212.si 212.8 12.30101 
18 212.1i 212.7 12.30771 
19 212.71 212.7 12.3156 
20 212.71 212.7 12.4830 
21 212.7 212.7 N/A 
22 212.6I 212.6 14.2528 
23 212.6 218.7 14.6622 
24 218.7 218.7 15.1285 
25 225.7 225.7 NIA 
26 218.61 218.6 15.1506 
27 218.6 218.6 15.1643 
28 218.5 218.5 15.6969 
29 218.5 218.5 15.4907 
30 218.51 218.5 15.7013 
31 225.7 225.7 NIA 
32 218.2 218.2 15.6952 
33 212.7 212.7 NIA 
34 212.6! 244.4 28.2078 
36 248.4 I 248.4 NIA 
37 241.4 I 241.4 33.2739 
38 241.3! 241.3 33.2977 
39 241.21 241.0 33.3146 
40 241.ol 269.3 33.3338 
41 259_01 269.0 24.9497 

_j_2 269.0 269.0 24.9706 
43 268.9 269.0 NIA 
44 206.1 I 206.1 24.1657 
50 206.1 I 206.1 0.7112 
51 2os.ol 206.0 0.7132 
52 206.ol 206.0 0.7179 
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AFT Nrow 3.0 Output 
DMJMH+N 

Jct H Static In 

IBtu/lbml 
53 206.0 
54 206.0 
55 287.4 
60 206.1 
61 206.1 

X62 206.1 
63 315.9 
64 286.7 
65 285.2 
66 
67 274.9 
68 273.6 
69 271.3 
70 270.5 
BO 206.1 
81 206.1 
82 206.1 

X83 206.1 
84 206.1 
90 206.1 
91 206.0 
92 206.0 
93 206.0 
94 206.0 
100 206.1 
101 206.0 
102 206.0 
103 206.ol 
200 206.1 
201 206.1 

X202 206.1 
203 195.1 
204 195.1 
210 206.1 
211 206.1 
212 206.1 

X213 206.1 
214 No Solution 
215 No Solution 

625 225.8 
631 225.8 
636 248.5 
637 206.1 
638 No Solution 

Junction loss l able 
Jct ! Pipe Pipe 

1 # Dir. 
16 P94 In 

21 

P16 Qui 

P70I In 
P21 i Oul 

P20I In 

RPP-24544 REV Id 

(12ol 13) 

Calculation No. 145579-D-CA-061, Rev. 0 
Attachment 2 

Page 78 of 104 

2/22/2006 

AFT Arr rm Model Main OGTS Case 3 (115"F. Heat T ransler. Fan Curve @ 35511 RPM. Dirty Filters) 

HStatic 
Out 

/Btu/lbml 
206.0 
206.ol 
287.4 
206.1 
2D6.1 
315.9 
315.9 
286.7 
285.4 
284.1 
274.9 
273.6 
271.4 
270.5 
206.1 
206.1 
206.1 
206.1 
206.1 
206.1 
206.0 
206.0 
206.0 
206.ol 
206.1 I 
206.0 
206.0I 
2os.o I 
206.1 i 
206.1 ! 
195.1 ! 
195.1 I 
195.1 j 
206.1 I 
206.1 I 
206.1 i 
195.1 

No Solution I 
No Solution 

225.8 
225.8 
248.5 
206.1 I 

No Solution 

dP Slag. T olal 
(in. H20 sld. l 

-0.04841 
0.000 

0.08563 
0.000 
0.000 

Sonic 
Area 

linches2l 

0.7189 
0.7201 

N/A 
0.000D 
D.DDOD 
0.0000 
0.0000 

NJA 
2.1899 
2.1928 
2.1761 
2.1731 
2.1659 
2.1890 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
7.3009 
7.3192 
7.4159 

NIA 
N/A 

9.4096 
9.4282 
9.4554 

12.4259 
0.0000 
0.0000 
0.0000 

NIA 
N/A 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
2.4809 
0.0000 
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AFT Arrow 3.0 Output 
DMJMH+N 

Jct Pipe Pipe 

# Dir. 
P204 In 

25 P24 In 
P625 In 

P25 Out 

31 P30 In 
P31 Out 

P631 In 

33 P32 In 
P33 Out 

P103 In 
36 P35 In 

P36 Out 
P636 In 

55 pg In 
P55 Out 
P54 In 

64 P63 In 
P64 outl 
P55 In 

93 P92 In 
p93j Out 

P637 In 
94 P93 In, 

P94 out! 
P84 In 

203 P202 In 

! P203I Out 
j P638. In 

204 I P203 In 
P204 Out 
P215 lni 

. . 

RPP~24544-iIBV-1 d 

(13 of 13) 

Calculation No. 145579-D-CA-061, Rev. 0 
Attachment 2 

Page 79 of I 04 

2/22/2006 

AFT Arrow Model Main OGTS Case 3 (115°F, Heal Transfer, Fan Curve @.3550 RPM, Dirty Filters) 

dP Stag. Total 
lin. H2O std,) 

0.000 
0.000 
0.000 
3.701 
0.000 
0.000 
0.000 

0.01424 

0.000 
0.5271 
0.000 
0.000 
0.000 

0.1038 
0,000 

-0.02402 
0.000 

0.000 
0.3284. 

-0.2193 
0.000 

0.6361 
0.000 
0.000 
0.000 
0.000 
0.000 1 

0.000 
0.000 
0.000 
0.000 
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Calculation No. 145579-D-CA-061, Rev. 0 
Attachment 2 

Page 80 of 104 

2/24/2006 01 :43 PM 

· • AFT Arrow Model Main OGTS Case 4 (115°F, Heal Transler, Dirty Fillers, Backdraft Damper) 

Titie: AFT Arrow Model Main OGTS Case 4 (115°F. Heal Transfer, Dirty Fillers, Backdraft Damper) 
Input-FIie: C:IAFf Products\AFT Arrow\DBVS-OGTS-R2 Case 3.an, 

Number Of Pipes= 83 
Number or Junctions= 84 

Lenglh March Solution Method with Mach Number Limits 
Segments Per Pipe= 2 
Mach Number Increment= 0.01 
Pressure Tolerance= 0.0001 relative c.han9e 
Mass Flow Rale Tolerance= 0.0001 relative change 
En!halpy Tolerance= 0.0001 relative change 
Flow Relaxation= (Automatic) 
Pressure Relaxation= (Automatic) 
Resistance Relaxation= (Automallc) 

Fluid Database: AFT Standard 
Fluld:Nr 
Max Fluid Temperature Data= 1000 deg. K 
Min Fluid Temperature Data= 200 deg. K 
Molecular Weight =28.97 amu 
Gas Conslant =0.06855 Blullbm-R 
Critical Pressure =37.25 aim 
Critical Temperature =132.41 deg. K 
Acentric Factor =0.021 
EquaUon of Slate= Redlich-Kwong 
En!halpy Model= Generalized 
Specific Heat Ratio Accuracy= High 
Atmospheric Pressure= 14.3 ps!a 
Gravitational Acceleration= 1 g 
Standard Pressure:: 14.696 psia 
Standard Temperature= 60 deg. F 
Turbulent Flow Above Reynolds Number= 4000 
Laminar Flow Below Reynolds Number= 2300 

Pine In ut Table 
Pipe Name Pipe Length Lenglh ~ydraulic Hydraulic Friction Roughness 

Defined Units Diameter Diam. Units Data Set 
Pine Yes 64 inches 6.065 inches I Unsnecified 0.00015 

2 Pioe Yes 104 incites 6.065 Inches Unsoecified 0.00015 

3 Pine ·Yes 177.167 inches 4.026 inches Unsoecified 0.00015 

4 Pine Yes 62 inches 6.065 inches Unsoecified 0.00015 

5 Pine Yes 22 inches 4.026 inches Unsoecified 0.00015 

6 Pica Yes 72 inches 6.065 inches Unsoecified 0.00015 

7 ~ Yes 141.5 inches 5.047 inches Unsoecified 0.00015 

8 Pioe Yes 6 inches 6.065 inches Unsoecified 0.00015 

9 Pioe Yes 38.5 inches 6.065 inches Unsoecified 0.00015 

16 Pine Yes 161 inches 15.624 inches Unsoecified 0.00015 

17 Pioe Yes 28 inches 15.624 inches Unsoecified 0.00015 

18 Pioe Yes 25 inches 15.624 inches Unsoecified 0.00015 

19 Pioe Yes 25 Inches 15.624 inches Unsoecified 0.00015 

20 Pine Yes 32 inches 15.624 inches Unsoecified 0.00015 

21 Pice Yes 20 inches 15.624 inches Unscecified 0.00015 

22 Pioe Yes 22 inches 15.624 inches Unsoecified 0.00015 

23 Pice Yes 33 inches 15.624 inches Unsoecified 0.00015 

24 Pine Yes 5 inches 15.624 inches Unsoecified 0,00015 

25 Pioe Yes 19.25 inches 15.624 inches Unsoecified 0.00015 

26 Pioe Yes 30.25 inches 15.624 inches Unsoecified 0.00015 

27 Pioe Yes 45 inches 15.624 inches Unsoecified 0.00015 

28 Pioe Yes 6 inches 15.624 inches Unsoecified 0.00015 

29 Pioe Yes inches 15.624 inches Unsoecified 0.00015 

30 Plce Yes 24 inches 15.624 Inches Unsoecified 0.00015 

AS-1413 

Roughness Losses (K) 

Units 
feel 2.93 
feet 0.71 

reel 1.655 

feet 0.24 

feet 0 
feel 0.08 

feet 0 
reet 0.07 

feat 0.24 

feel 0.36 

feet 0 
feet 0.11 
feet 0.21 

feet 0.11 

feet 0.11 

feet 0.11 
feel 0.58 

feet 0 
feet 0.15 
feet 0.11 
feet 0.11 
feet 0 

feet 
feel 0 



.AFT Armw 3.0 Input 
DMJMH+N 

Pipe Name 

31 Pin<> 

32 pfru, 

33 Pi"" 

35 Pioe 
36 Pioe 

37 -Pioe 

38 24" Sch 10 

39 EJ-604 

40 EJ-605 

41 EJ-605 

42 EJ-605 

43 Slack 

50 Pioe 

51 PinA 
52 Pioe 
53 Pine 
54 Pioe 

55 Pine 
60 Pine 
61 Pine 
62 Pine 
63 Pine 
64 Pine 
65 Pine 
66 Pioe 

67 Pine 

68 Pine 
69 Pioe 
70 8"Sch 10 

80 Pine 

81 Pine 
82 Pine 
83 Pioe 
84 3"Scl140 

90 Pine 

91 Pioe 
92 12·sc1110 

93 Pioe 
94 Pine 

100 Pioe 
101 Pioe 

102 Pioe 

103 14"Scl110 

200 Pioe 
201 Pioe 

202 Pine 

203 Pine 

204 Pine 
210 Pine 
211 Pioe 
212 Pine 

213 Pine 
214 Pice 

___?_15 Pine 
625 Pioe 

. RPP-24544 REV ld 

(2of12) 
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Calculation No. 145579-D-CA-061, Rev. 0 
Attachment 2 

Page 81 of 104 

2/24/2006 01:43 PM 

AFr Arrow Model Main OGTS Case 4 (115'F. Heal Transfer, Dirty Fillers. Backdralt Damper) 

Pipe Length Lenglh Hydraur,c Hydraufic Friction Roughness Roughness Losses(K) 

-Defined Units Diameter Diam. Units Data Set Units 

Yes 173.5 inches 15.624 inches . UnS1Jecified 0.00015 feet 0 

Yes 6 inches 15.624 inches Unscecified 0.00015 feet 0.18 

Yes 106.25 Inches 19.564 inches Unsoecified 0.00015 feet 0.42 

Yes 660 Inches 23.5 inches Unsnecified 0.00015 feet 0.57 

Yes 20 Inches 23.5 inches Unsoecified 0.00015 feet 0 

Yes 16.5 Inches 23.5 inches Unsoecified 0.00015 feet 0 

Yes 34.5 Inches 23.5 inches Unsoecified 0.00015 feet 0 

Yes 18.75 Inches 17.624 inches Unsoecified 0.00015 feel 0.1 

Yes 38.8 Inches 19.564 inches Unsoecified 0.00015 feel 0.61 

Yes 9.5 Inches 19.564 inches Unsoecified 0.00015 feel 0 

Yes 9.5 inches 19.564 Inches Unsoecified 0.00015 feel 0 

Yes 149 feet 48 inches Unsoecified 0.00015 feel 0.88 

Yes 131 inches 4.026 inches Unsoecified 0.00015 feel 3.16 

Yes 33.875 Inches 4.026 Inches Unsoecified 0.00015 feel 0.7 

.• Yes 47.125 inches 4.026 .inches Unsnecified 0.00015 feel 0.32 

Yes 83.625 Inches 4.026 Inches Unsnecified 0.00015 feel 0.32 

Yes 283.25 inches 4.026 inches Unsoecified 0.00015 feel 0.4 

Yes 9.5 Inches 5.047 inches Unsnecified 0.00015 feel 0.1 

Yes 120 inches 8.329 Inches Unsnecified 0.00015 feel 3.17 

Yes 91 inches 6.065 inches Unsnecified 0.00015 feel 1.35 

Yes 191;5 inches 6.065 Inches Unsnecified 0.00015 feel 0.2 

Yes 46.75 inches 5.047 inches Unsnedfied 0.00015 feet 0.74 

Yes 24 inches 5.047 Inches Unsnecified 0.00015 reel 4.031416E..()2 

Yes 18 inches 10.42 inches Unsoeclfied 0.00015 feel 1.514091 

Yes 152 inches 6.065 inches Unscecified 0.00015 feel 0.3703681 

Yes 24 inches 6.065 inches Unsnecified 0.00015 feel 0.45909 

Yes 41 inches 6.065 inches Unscecified 0.00015 feel 0.64 

Yes 15 inches 8.329 Inches Unsnecifred 0.00015 feet 0.22 

Yes 527 inches 8.329 inches Unsoecified 0.00015 feet 2.3 

Yes 6 inches 1.61 inches Unsoecified 0.00015 feel o 
Yes 24 inches 1.61 inches Unsoecified 0.00015 feel 1 

Yes 18 inches 2.067 inches Unsoecified 0.00015 feel 0.47 

Yes 149 inches 2.067 Inches Unsoecified 0.00015 feel 2.52 

Yes 804 inches 3.068 inches Unsnecified 0.00015 feet 1.28 

Yes 78 inches 12.39 inches Unsoecified 0.00015 feet 2.81 

Yes 80 inches 12.39 inches Unsoecified 0.00015 feet 1.38 

Yes 84 inches 12.39 Inches Unsnecified 0.00015 feel 1.02 

Yes 6 inches 12.39 inches Unsnecified 0.00015 feet 0 

Yes 23 inches 12.39 inches Unsoecified 0.00015 feel 0 

Yes 50.5 inches 13.624 Inches Unsoecified 0.00015 feet 1.97 

Yes 18.5 inches 13.624 inches Unsoecified 0:00015 reet 0.5 

Yes 8 inches 13.624 inches Unsoecified 0.00015 feet 0 

Yes 59.5 inches 13.624 inches Unsoecified 0.00015 feet 0.29 

Yes 20 Inches 12.39 inches Unsoecified 0.00015 feel 0.79 

Yes 10.5 inches 6.065 inches Unsoecified 0.00015 reel 1.26 

Yes 6 inches 6.065 inches Unsoecified 0.00015 feel 0 

Yes 17 inches 6.065 inches Unsoecilied 0.00015 feel 0.33 

Yes 62 inches 8.329 inches Unsoecified 0.00015 feel 0.81 

Yes 6 inches 1.61 inches un~cified 0.00015 feet 0 

Yes 20 inches 1.61 inches Unsoecified 0.00015 feel 1 

Yes 18 inches 2.067 inches Unsoecified 0.00015 feet 0.47 

Yes 181 inches 4.026 inches Unscedfied 0.00015 feet 0.9 

Yes 313.5 inches 3.068 inches Unscecified 0.00015 feel 0.02 

Yes 1046 inches 4.026 inches Unscecified 0.00015 feel 0.9 

Yes 6 inches 15.624 inches Unsoecified 0.00015 feel 0 

A5-1414 



AFT Arrow 3.0 Input 
DMJMH+N 

Pipe Name 

631 Pine 
636 Pme 

637 Pfne 

638 Pioe 

Pipe Initial Flow 

1 
2 

3 

4 

5 

6 

7 

8 
9 

16 
17 
18 
19 

20 

21 

22 
23 

24 

25 

26 

27 
28 

29 

30 

31 
32 

33 

35 
36 

37 
38 

39 

40 

41 
42 
43· 

so 
51 
52 
53 
54 
55 
60 
61 
62 
63 
64 
65 
66 

RPP-24544 REV ld 
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CalculationNo. 145579-D-CA-061, Rev. 0 
· Attachment 2 

Page 82 of 104 

2124/2006 01:43 PM 

AFT Arrow Model Main OGTS Case 4 (115"F, Heat Transfer, Dirty Alters, Backdraft Damper) 

Pipe Lenglh Lenglh Hydraulic tfydraur.c Friction Roughness Roughness Losses (K) 

Defined Units Diameter Diam.Units Data Set Units 

Yes 6 Inches 15.624 inches Unsoecllied 0.00015 feel 0 

Yes 6 inches 23.5 Inches Unsoecified 0.00015 feet 0 

Yes 1 feet 6.065 Inches Unsoecified 0.00015 feet 0 

Yes 12 inches 6.065 inches Unsoecified 0.00015 feet 0 

Initial Flow Junctions Geometry Material Size Tl'P" Thermal 

Units IUD.Downl Boundarv 

1 2 Cv!indrical Pioe Stainless Steel 6inch schedule 40 Gene.,.31 Heat Transfer 
2. 3 c.!indrical Pine Stainless Steel 6inch schedule 40 General Hea!Transfer 

3 4 ,..,_.ndrical Pine Stainless Steel 4inch schedule40 General Heat Transfer 
4 5 CvRndrical PiDe Stainless Steel 6inch schedule 40 General Heat Transfer 
5 6 Cvlindrical Pine Stainless Steel 4inch schedule 40 General Heat Transfer 
6 7 Cvlindrical Piae Stainless Steel 6inch schedule40 General HeatTransrer 
7 8 Cvlindrical Pine Stalnless Sleet 5inch schedule40 General Heat Transfer 
8 9 Cvlindrical Pine Stainless Sleet 6inch schedule 40 General Heat Transfer 

9 55 Cvundrical Pioe Stainless Steel 6inch schedule 40 General Heat Transfer 
16 17 Cvfindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 
17 18 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 
18 19 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 
19 20 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 
20, 21 Cvlindrical Pioe Slainless Steel 16inch schedule 10 Generaf Heat Transrer 
21 22 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transrer 
22 23 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 
23 24 Cvfindrical Pioe Stainless Steel 16inch schedule 10 General Heal Transfer 
24, 25 Cvlindrical Pioe Stainless Sleel 16inch schedule 10 General Heal Transfer 

25 26 Cvlindrical Pioe Stainless Slee! 16 inch schedule 10 General Heat Transfer 
26 27 Cvlindrical Pioe Stainless Steel 16inch schedule 10 General Heat Transfer 
27 29 Cvfindrical Pine Stainless Steel 16inch schedule 10 General Heat Transfer 
29 28 Cvlindrical Pipe Stainless Steel 16 inch schedule 10 General Heat Transfer 
28.30 Cvfindrical Pioe Stainless Steel 16 ind\ schedule 10 General Heat Transfer 
30 31 Cvflndrical Pioe Stainless Steel 16 Inch schedule 10 General Heat Transfer 
31 32 Cvlindrical Pioe Stainless Slee! 16 inch schedule 10 General Heat Transfer 
32. 33 Cvlindrical Pine Stainless Steel 16inch schedule 10 General Heat Transfer 
33 34 Cvundrical Pine Stainless Steel 20 Inch schedule 10 General Heat Transfer 
34 36 Cvlindrical Piae Stainless Steel 24 inch schedule 10 General Heat Transfer 
36 37 Cvfindrical Pia~ Stainless Steel 24 inch schedule 10 General Heal Transfer 
37 38 Cvlindrical Pioe Stainless Steel 24 inch schedule 10 General Heat Transfer 
38.39 Cvlindrical Pine Stainless Steel 24 inch schedule 10 General Heat Transfer 
39 40 r.vlindrical Pioe Stainless Steel 18 inch schedule 10 General Heat Transfer 
40, 41 Cvlindricat Pioe Stainless Steel 20inch schedule 10 General Heat Transfer 
41 42 Cvfindrical Piae Stainless Steel 20 inch schedule 10 General Heat Transfer 
42,43 Cvlindrical Pine Stainless Steel 20 inch schedule 10 General Heat Transfer 
43 44 Cvlindrical Pioe Unsnecified General Heat Transfer 
so. 51 Cv!indrical Pioe Stainless Steel 4 inch schedule40 General Heat Transfer 
51 52 Cvlindrical Pioe Stainless Steel 4 inch schedule40 General Heat Transfer 
52 53 Cvlindrica1 Piae Stainless Steel 1 4 inch schedule 40 Gen~ral Heat Transfer 
53 54 Cvfindrical Pioe Stainless Steel 4 inch schedule 40 General Heat Transfer 
54,55 Cvtindrical Pine Stainless Steel ' 4 inch schedule40 General Heat Transfer 
55 64 Cvlindrical Pioe Stainless Steel 5inch schedule 40 General Heat Transfer 
60 61 Cvfindrical Pine Stainless Steel 8inch schedule 10 General Heat Transfer 
61 62 Cvlindrical Pioe Stainless Steel 6 inch schedule 40 General Heat Transfer 
62 63 Cvfindrical Pine Stainless Steel 6inch schedule40 General Heat Transfer 
63 64 CvUndrical Pioe Stainless Steel 5inch schedule 40 General Heat Transfer 
64 65 cv1;ndrical Pioe Stainless Steel Sinch schedule 40 General Heat Transfer 
65, 66 Cvlindrical Pioe Stainless Steel 10 inch schedule 10 General Heat Transrer 
66,67 Cvlindrical Pioe Stainless Steer! 6 inch schedule 40 General Heat Transfer 
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Calcuiation No; l45579-D-CA~061, Rev. 0 
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Page 83 of 104 

AFT Arrow 3.0 Input (4of12) 2124/2006 01:43 PM 
DMJMH+N 

AFT /\now Model Main OGTS Case4 (115°F, Heal Transfer, Dirty Filters, Backdrall Damper) 

Pipe Initial Flow Initial Flow Junctions Geomelly Material Size Type Thennal 
Unlls IU~Downl Bound::1rv 

67 67 68 OAindrical Ploe Stainless Steel 6inch schedule 40 General Heal Transfer 

68 68 69 Cvlindrical Pioe Stainless Steel 6inch schedule40 General Heat Transfer 

69 69 70 Cvlindrlcal Pica Stainless Steel 8 inch schedule 10 General Heal Transfer 

70 70.16 CVllndrical Pica Stainless Steel 8inch schedule 10 General Heal Transfer 

80 80 81 Cvlindrical Pico Stainless Steel 1-1/2inch schedule40 General Heal Transfer 

81 81. 62 Cvfindrical Pioe Stainless Steel 1-1/2 Inch schedule40 General Heal Transfer 

82 82. 83 CYiindricai Pice Stainless Steel 2inch schedule 40 General Heal Transfer 

83 63,84 Cvlindrical Pica Stainless Steel 2inch schedule 40 General Heat Transfer 
84 84 94 Cvlindrical Pice Stainless Steel 3inch schedule 40 General Heal Transfer 

90 90 91 CVlindrical Ploe Stainless Steel 12inch schedule 10 General Heat Transfer 

91 91 92 0Jr111drical Pioe Stainless Steel 12inch schedule 10 General Heat Transfer 

92 92,93 Cvllndrlcal Ploe Stainless Slee! 12inch schedule 10 General Heat Transfer 

93 93.94 Cvlindrical Pioe Stainless Sleel 12inch schedule 10 General Heat Transfer 

· 94 94 16 CYiindricai Pioe Stainless Steel 12Inch schedule 10 General Heat Transfer 
100 100 101 CYiindricai Pica Stainless Steel 14 inch schedule 10 General Heat Transfer 
101 101 103 CvfindricaJ Pice Stainless Steel 14 Inch schedule 10 General Heat Transfer 
102 103.102 Cvlindrical Pioe Stainless Steel 14inch schedule 10 General Heat Transfer 

103 102 33 CYiindricai Pioe Stainless Steel 14 inch schedule 10 General Heat Transfer 
200 200 201 CYiindricai Pioe Stainless Steel 12 inch schedule 10 General Heat Transfer 
201 201 202 Cvlindrical Pioe Stainless Steel 6inch schedule 40 General Heat Transfer 

c202 202 203 CYiindricai Pioe Stainless Steel 6inch schedule 40 General Heat Transfer 
203 203 204 Cvlindrical Pine Stainless Steel 6inch schedule40 General Heat Transrer 
204 204.21 r.v!indrical Pioe Stainless Steel 8 inch schedule 10 General Heat Transfer · 

210 210 211 CVlindrical Pioe Stainless Steel 1-1/2inch schedule40 Genera) Heat Transfer 
211 211 212 ~indrical Pioe Stainless Steel 1-1/2 Inch schedule40 General Heat Transfer 
212 212 213 Cvlindrical Pine Stainless Steel 2inch schedule 40 General Heat Transfer 
213 213 214 Cvllndrical Pine Stainless Sleel 4 inch schedule 40 General Heal Transfer 
214 214 215 C>Aindrical Pine Stainless Sleel 3inch schedule40 General Heat Transfer 
215 215 204 C:V!indrical Pine Stainless Steel 4 inch schedule40 General Heat Transfer 
625 625. 25 r.vtindrical Pine Stainless Steel 16inch schedule 10 General Heat Transfer 
631 631 31 C:Vllndrical Pine Stainless Steel 16inch schedule 10 General Heat Transfer 
636 636 36 C.Aindrical Pine Stainless Steel 24 Inch schedule 10 General Heat Transfer 
637 637. 93 Cvlindrical Pine Stainless Steel 6inch schedule40 General Heat Transfer 
638 636 203 C lindrical Pioe Stainless Steel 6 inch schedule 40 General Heat Transfer 

Pipe Ambient Temp. Ambient Temp. Special 
Unlls Condition 

1 115 dee.F None 
2 115 dee.F None 
3 115 dee. F None 
4 115 dee.F None 
5 115 dee.F None 
6 115 don. F None 
7 115_ dee.F None 
8 115 d"".F None 
9 ·115 d"".F None 

16 115 dPO.f None 
17 115 deo.F None 
18 115 dea.F None 

19 115 dPO.F None 
20 115 d"".F None 
21 115 don. F None 
22 115 deo.F None 
23 115 den.F None 
24 115 deo.F None 
25 115 dee. F None 
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AFT /vtrm 3.0 Input (5of12) 2/24/2006 01:43 PM 
DMJMH+N 

AFT Asrow Model Main OGTS case 4 (115"F, Heal Transr..-, Dirty Fillers, Bacl<drafl Damper) 

Pipe AmblenlTemp. Ambient Temp. Special 
Unils Condition 

26 115 d"".F None 
27 115 d"".F None 
28 115 d=.F None 
29 115 deo.F None 
30 115 deo.F None 
31 115 deo.F None 
32 115 deo.F None 
33 115 dl!t'l.F None 
35 115 . d...,,F None 
36 115 de<!.F None 
37 115 deo. F Nona 
38 115 deo. F None 
39 115 deo.F None 
40 115 dea.F None 
41 115 deo.F None 
42 115 deo.F None 
43 115 deo.F None 
50 115 den.f None 
51 115 d=.F None 
52 115 d=.F None 
53 115 deo.F None 
54 115 d=.F None 
55 115 d=.F None 
60 115 d"".F None 
61 115 d"".F None 
62 115 d"".F None 
63 115 d=.F None 
64 115 d"".F None 
65 115 d"".F None 
66 115 den. F None 
67 115 d"".F None 
68 115 den. F None 
69 115 den. F None 
70 115 d=.F None 
80 115 den.F None 
81 115 dan.F None 
82 115 den. F None 
83 115 deo. F None 
84· 115 den. F None 
90 115 den. F None 
91 115 den. F Noni? 
92 115 den."F None 
93 115 den. F None 
94 115 den. F None 
100 115 deo. F None 
101 115 den.F None 
102 115 den. F None 
103 115 den.F None 
200 115 deo. F No11.~ 

,-W 115 deo.F None 
202 115 den. F None 
203 115 den. F None 
204 115 den. F Closed 
210 115 deo. F None 
211 115 doo. F None 
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AFT Arrow Model Main OGTS Case 4 (115°F, Heat Transfer, Dirty Fillers, Backdraft Damper) 

Pipe AmbientTemp. Ambient Temp. Special 

212· 
213 
214 
215 
625 
631 
636 
637 
638 

Pjoe I ns Takln 

Pipe KTotal 
Losses 

64 0.04 
65 1.51 
66 0.37 
67 0.46 

115 
115 
115 
115 
115 
115 
115 
115 
115 

Standard 
Bends 

Units Condition 
deo. F None 
dea. F None 
dea. F None 
dea.F Closed 
dea. F None 
den. F None 
den.F None 
den. F None 
dM. F Closed 

Mitre Smooth Angle Ball Butterfly 
Bends Bends Valves Valves Valves 

210.421 

Cylinder Gate Globe 
Valves Valves Valves 

Plug 
Valves 

Poppet 
Valves 

Pipe 
Losses 

Three-way 
Valves 

SWing Check Utt Check Ti!Ung Disc 
Check Valves 

Stop_ Check Sharp-edged long 
Orifice 

Contractions Expansfons 
Valves Valves Valves Orifice 

64 1 ro.01 

65 111.511 

66 1 (0.13 
67 

Pipe Enbances Exits Differential Honeycomb Screen Tee Add1 Loss 
Losses Flowmeler 

64 1 (0.041 

65 
66 10241 
67 1 (0.041 

Area Channe Table 
Area Change Name Object Elevation Elevation lnilial Pressure Initial Pressure Database Type Geomelly 

Defined Units Units Source 
3 Area Chanoe Yes 0 feet Conical Contraction 

Area Chanae Yes 0 feet Conical Exoansion 
Area Chanoe Yes 0 feet Conical Contraction 
Area Chanoe Yes 0 feet Conical Contraction 

39 Area Chanae Yes 0 feet Conical Contraction 
63 Area Chanae Yes 0 /eel Conical Contraction 
82 /vea Chance Yes 0 feet Conical Exoans!on 
84 Area Chance Yes 0 feet Conical Exoansion 
212 Area Chanae Yes 0 feet Conical Exnanslon 
214 Area Chanae Yes 0 feel Conical Contraction 
215 Area Chanae Yes 0 feet Conical Exnanslon 

Area Change Angle Loss 
Factor 

22. 0.439751 
22. 0.1552215 
22. 0.439751 
11. 4.917351 E-02 

39 17. 0.1635637 
63 11. 4.917351E-02 
82 9. 3.155545E-02 
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AFT Arrow Model Main OGTS Case4 (115°F. Heat Transfer, Dirty Filters, Backdraft Damper) 

Area Change Angle Loss 
Factor 

84 18. 0.1212923 

212 9. 3.155545E-02 

214 18. 0.1555985 

215 14. 5.570398E-02 

--
A._o::sirmed Ffnw T ble 

Assigned Flow Name Object Elevation Elevation Initial Pressure Initial Pressure Database Special 

Defined Units Units Source Condition 
637 Waste Feed Blower Yes a feet None 
638 Asslaned Row Vac Pumo Yes 0 feet None 

Assigned Flow Type Flow Flaw Loss 
Units Factor 

637 lnHow 2682 lbmlhr a 
638 Inflow 42 lbmlhr a 

Assianed Pressure Table 
Assigned Pressure Name Object Elevation Bevalion lnltial Pressure Initial Pressure Database Pressure 

Defined Units Unils Source 

1 Assianed Pressure Yes a feet 14.30 osia 14.3 

44 Asslaned Pressure Yes 0 feet 14.30 osia 14.3 

50 Assianed Pressurn Yes 0 feet 14.30 osia 14.3 

60 Assianed Pressure Yes 0 feet 14.30 osla 14.3 

80 Assianed Pressure Yes a feel 14.30 osia 14.3 
•-. ..:.~ 

.go Assicned Pressure Yes 0 feet 14.30 osia 14.3 

100 Assfoned Pressure Yes a feet 14.30' osla 14,3 

200 Assioned Pressure Yes a feet 14.30 osia 14.3 

210 Assioned Pressure Yes 0 feet 14.30 osla 14.3 

Assigned Pressure Pressure Pressure Temperature Temperature Balance Balance K Factor (Pipe#l) 

Units Tvne Units Enemv Concentration Kin KOut 

1 osia StaanaUon 115 deo. F No No 0 fP1lO 0 

44 osia Staanalion 115 dea.F No No 0 /P43l O 0 

50 osia StaonaUon 115 dea.F No No 0 /P50l0 0 

60 osia Staonalion 115 deo. F No No 0 _(E§Ql_Q,_Q 
80 osia Staonalion 115 deo.F No No 0 IPBOlO 0 

90 osia Staanation 115 dea.F No No 0 /P90l0 0 

100 asia Staonation 115 deo.F No No a fP10010 0 

200 nsia Staanation 115 dea.F l'jo Nol 0 IP200l O 0 

210 osia Staonation 115 deo. F No No 0 fP210l O 0 

Assigned Pressure (Pipe#2) (Pipe #3) (Pipe#4) (Pipe#5) (Pipe#6) (Pipe#?) (Pipe#8) (Pipe#9) 

Kin KOut Kin, KOut K In KOut Kin KOut K In, KOut K In, K Out Kin KOut Kln,KOut 

1 
44 

50 
60 

80 

90 

100 I 
200 

210 

Assigned Pressure (Pipe#lO) (Pipe#11) (Pipe#12) (Pipe#13) (Pipe#14) (Pipe#15) (Pipe#16) (Pipe#17) 

Kin, KOut K In KOut Kln,K Out Kln,KOut K In, KOut K In, K Out K In, K Out Kin. KOul 

1 
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AFT Arrow Model Main OGTS Case 4 (115°F, Heat Transt'et, Dirty F~tern. Badtdralt Damper) 

Assigned Pressure (Plpe#10) 
KlnKOul 

44 
50 
60 
80 
90 
100 
200 
210 

Assigned Pressure (Pipe#18) 
Kin KOul 

1 
44 
50 
60 
60 
90 
100 
200 
210 

Branch Name 

43 Branch 

Branch Boundary Flow 
Units 

43 

Branch {Pipe #9) (Pipe#10) 
Kin KOut Kin KOut 

43 

Branch (Pipe#18) (Pipe#19) 
Kin KOut Kin, KOut 

43 

Compressor/Fan Name 

40 Fan N31-025 

Compressor/Fan Pump 
T e 

{Pipe#11) (Pipe#12) (Pipe#13) (Pipe#14) (Pipe#15) (Pipe#16) 
Kin KOul Kin KOut K·ln KOut Kin KOul Kin KOut K In KDul 

(Plpe#19) . (Pipe#20) (Pipe #21) (Pipe#22) (Pipe#23) (Plpe#24) 
Kin KOU! Kin KDul Kin KDut Kin KOut Kin KOut Kin KOut 

Elevation Initial Pressure Initial Pressure Database Special 
Units Units Source Condition 

reet Nooe 

(Pipe#3) (Pipe#4) (Pipe #5) 
Kin KDut Kin KOut Kin KOut 

(Pipe #11) (Pipe#12) (Pipe#13) (Pipe #14) (Pipe#15) (Pipe#16) 
Kin KOul Kin KOut Kin KOul Kln.KOul Kin KOut Kin KOul 

(Pipe#20) (Pipe #21) (Pipe#22) (Pipe#23) (Pipe #24) (Pipe#25) 
Kin. KOut Kin. KOul Kln.KOul Kln,KOut K In KOut Kin KOut 

Object Elevation Database 
Deffned Units Units Source 

Yes leet 

Design Flow Current Independent 
Rate Confi ur.ition -Variable Units 

40 Com ./Fan Curve Vol. Flow Rate ft3/mln 

Compressor/Fan Dep. Variable CompJfan Curve CompJFan Curve CompJFan Curve 
Units Constanta Constantb Constantd 

40 in. H20std. 114.7023 4.038226E.Q3 0 

CompressorJFan RunoutFlow Runout· Flow Added Press. Speed Control 
Rate Rate Units T • Dischar e Unils 

40 Static 100 lbm/hr 

Control Valve Table 

AS-1420 

(Pfpe#17) 
Kin KDul 

(Pfpe#25) 
Kin KOut 

(Pipe#17) 
Kin KOut 

Special 
Condition 

None 

Dependent 
Variable 

Pressure Loss 

Comp.1Fan Curve 
Constante 

No 
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AFT tvrow Model Main OGTS Case 4 (11S-F. Heal Transfer. Dirty Filters, Backdraf1 Damper) 

Conlrol Valve Name .CO~jecl Elevation Elevatton lnldal Pressure lnllial Pressure Dalabase Special 

92 FV-016 
102 HV-504 

Conlrol Valve Conlrol 
Unils 

92 lbmhlr 

102 lbmlhr 

Dead End Tablo 

Defined Units 
Yes 0 reel 

Yes 0 feel 

Pressure/ Close 
HeadT= T= 

N/A Fail Ooen 
NIA Ooen (Close on Reverse Flow\ 

Units Source Condilion 
None 
None 

Full Open. Fun Open Full Open 

Loss Tvoe Loss XI 
None 

Cv 8300 Cv 

Valve Conlrol 
Twe Settino 

FCV 8320 
FCV 10723 

Dead End Name Object Elevation Elevation Initial Pressure Initial Pressure Dalabase 

Defined Units Units Source 
625 · Backuo HEPAIHEGA isolaled Yes 0 feet 

631 Backuo HEPA/HEGA Isolated Yes 0 feet 
636 Redundant Fan Isolated Yes 0 feet 

General Ccmnonent.Table 
General Component Name Object Elevation Elevation Initial Pressure Initial 'pressure Database. 

Defined Units Units Source• 

2 ICV Filler N02-010 Yes 0 feet 
19 Packed Tower Yes 0 feel 
20 Venturi/Demister Yes 0 feel 

22 Condenser Demister Yes 0 feel 

27 HEPA Yes 0 feet 
29 HEGA Yes 0 feel 

51 AWTE Filler N22-026 Yes 0 feet 
53 AWTE Yes 0 feel 
61 SMF Dilution Filler N02-049 Yes 0 feet 
66 SMFN0Z-019 Yes 0 feel 
69 SMFN0Z-020 Yes 0 feel 

81 WRS Tank Filler Yes 0 feel 
91 WSS Filler NOZ-101/102 Yes 0 feel 
101 SCR Filler N0Z-022 Yes oi feel 
201 WSS Filler N0Z-093 Yes o! feel 
211 SWS Tank Filler N02-014A Yes oi feel 

General Component Special Loss Loss Independent Ind. Variable Dependent Dep. Variable 
Condition Model Value Variable Units Variable Units 

2 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in.H2Ostd. 

19 None I General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in.H2Osld. 

20 None General Polvnomial Variable Vol. Flow Rate lt3/min Pressure Loss in. H2Os!d. 

22 None General Polvnomlal Variable Vol. Flow Rate lt3/min Pressure LoSs in. H2Osld. 

27 None General Polvnomial Variable Vol. Flow Rate I 1\3/min Pressure Loss in;H2Os!d. 

29 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in. H2Osld. 
51 None General Polvnomial Variable Vol. Row Rate lt3/min Pressure Loss in. H2Ostd. 

53 None K Constant 1:s 
61 None General Polvnomlal Variable Vol. Flow Rate ft3/min Pressure Loss in. H2o·s1d. 

66 None General Polvnomial Variable Vol. Flow Rate lt3/min Pressure Loss in. H2Osld. 

69 None General Polvnamial Variable Vol. Flow Rate 1\3/min Pressure Loss In. H2Osld. 

81 None General Polvnomial Variable Vol. Flaw Rale ft3/min Pressure Loss in. H2O sld. 

91 None General Polvnomial Variable Vol. Row Rate ft3/min Pressure Loss in. H2Ostd. 

101 None General Polvnomial Variable Vol. Flow Rale 113/min Pressure Loss in.H2Osld. 

201 None General Polvnomlal Variable Vol. Flow Rate ft3/min Pressure Loss in. H2O ski. 

211 None General Polvnomial Variable Vol. Flow Rate ft3/min Pressure Loss in. H2Os!d. 
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AFT lvrow Model Main OGTS Case 4 (115°F, Heat Transfer, Dirty Filters, Backdraft Damper) 

General Component Loss Loss Loss Loss Loss 
Constanta Conslantb · Constante Constanld Constante 

2 -2.331035E-17 0.00448 0 D 0 
19 -1.168011E-15 3.346839E,1B 3.901916E-07 0 0 
20 -1.340247E-14 2.646809E-17 3.5063B3E-06 0 0 
22 2.862294E-17 2.179133E-03 ol 0 0 
27 -6.201636E-17 1.45B553E-03 ol 0 0 
29 -3.75134E-17 8.729822E-04 0 0 0 
51 -2.959B72E-17 0.01136 0 0 0 
53 

61 -1.165517E-17 0.00112 D 0 0 
66· -6.657001 E-17 0.0064 ol 0 0 
69 -6.657001E-17 0.0064 oi 0 0 

81 -3.610393E-17 0.0325 0 0 0 
91 -2.331035E-17 0.00224 ol 0 0 

101 -1.458252E-17 0.00035 0 D 0 
201 -1.165517E-17 0.0056 D 0 0 
211 -3.610393E-l7 0.0325 D D 0 

Heat i;xchanner Table 
Heat Exchanger Name Objei:I Elevation Elevation. Initial Pressure lniUal Pressure Database Special Type 

Defined Units Units Source Condition 
6 ICV Yes 0 feet None 

23 WSSHealer Yes 0 reel None 
34 SCR Yes 0 feet -· ~None 

Heal Exchanger Loss Loss Independent Ind. Vartable Dependent Dep. Variable loss 
Model Value Vartable Units Variable Units Constanta 

6 KConstanl 1.5 

23 General Polvnomial Variable Vol. Flow Rale ft3/min Pressure Loss in.H20sld -2.633527E-16 
34 ·General Polvnomial Variable Vol. Flow Rale ft3/min Pressure loss in. H20std. ·1.041701E-15 

Heat Exchanger Loss loss Loss Loss 
Conslantb Constant c Constant d Constante 

6 

23 5.437952E-19 1.7533BE-D7 0 0 
34 · 2.600104E-03 0 ol 0 

·Tee or Wve Table 
Tee or Wye Name Object Elevation Elevation Initial Pressure Initial Pressure Database TeeNVye Loss 

Defined Units Units Source Tvoe Tvoe 
16 TeeorWve Yes 0 feet Round SlraiQht Detailed 
21 TeeorWVc Yes 0 feet Round Strainht Detailed 
25 TeeorWve Yes 0 feet Round Slraiaht Detailed 
31 TeeorWve Yes 0 reel Round Straiahl Delailed 
33 · TeeorWve Yes 0 feel Round Straioht · Delailed 
36 TeeorWve Yes 0 feel l Round Straioht Delailed 

·55 TeeorWva Yes 0 feet i Round Slraiahl Delailed 
64 TeaorWve Yes 0 feel I Round Slraioht Detailed 
93 TeeorWve Yes 0 reel I Round Straiohl Detailed 
94 TeeorWve Yes 0 feet I Round Straioht Delalled 

203 TeeorWve Yes 0 feet I Round Stralaht Detailed 
204 TeeorWve Yes 0 feet I Round Straioht Oelailed 

Tee or Wye Angle Pipes 
ABC 

16 30 

21 90 
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AFT ArrrN, Model Main OGTS Case 4. (115"F, Heat Transfer. Dirty Filters, Backdrall Damper) 

TeeorWye Angle Pipes 
ABC 

25 135 
·31 45 

33 45 

36 145 

55 45 

64 45 

93 30 

94 30 

203 45 

204 45 

Valve Table 
Valve Name Object Elevation Elevation Initial Pressure Initial Pressure Database Special Exit 

Defined Units Units Source Condition Valve 

8 HV-114 Yes 0 reel None No 

9 HV-115 Yes 0 feet None No 

17 36-V-049 Yes 0 reel None No 
18 HV-125 Yes 0 feet None No 

24 WSS Valve V-072 Yes 0 feet None No 

26 HV-313 Yes 0 reel None No 

28 36-V-014 Yes 0 feel I None No 

30 HV-314 Yes 0 feel I None No 

32 36-V-017 Yes 0 feet ! None No 

37 36-V-074 Yes 0 reel ! None No 

38 36-V-024 Yes 0 feet I None No 

41 36-V-080 Yes 0 reel None No 

42 36-N25-156 Yes 0 feet None No 

52 HV-111 Yes 0 feel None No 

54 HV-113 Yes 0 feet None No 

62 TV-014 Yes 0 feet Closed No 
65 HV-002 Yes 0 feet None No 

67 HV-003 Yes 0 reel None No 

68 HV-004 Yes 0 reel None No 

70 HV-005 Yes 0 reel None No 

83 32-V-003 Yes 0 reet Ball PO=10• (Cl Closed No 

103 36-V-019 Yes 0 reel None No 

202 FV-331 Yes 0 feel Closed No 

213 37-V-004 Yes 0 feet Ball PO=100 /Cl Closed No 

Valve Exit. Exit CdA·. CdA loss· loss Independent Ind. Variable Dependent 

Pressure Pressure Units Units Model Value Variable Units Variable 
8 Cv Constant 1194 

9 Cv Constant 1194 

17 Cv Constant 10040 

18 Cv Constant 10040 

24 Cv Constant 10040 

26 Cv Constant 10040 

28 K Constant! 0.19 

30 K Constant! 0.19 

32 Cv Constant l 10040 

37 CV Constant I 21660 

38 Cv Constanti 21660 

41 Cv Constant I 15430 

42 General Polvnomial I Variable Velocitv reel/mini Pressure Loss 
52 Cv Constanrl 425 

AS-1423 



AFT Arrow 3.0 Input 
DMJMH~N 

•.'. RPP~24544 REV' Id 

(120112) 

Calculation No. 145579-D-CA-061, Rev. 0 
Attachment 2 

· Page 91 of 164: · 

2/24/2006 01;43 PM 

AFT /vra,, Model Main OGTS Case 4 (115°F, HeatTransfer, Dirty Filters. Backdrall Damper) 

Valve Exit cal CdA CdA. Loss Loss Independent Ind. Variable Dependent 

Pressure Pressure Units Units Model· Value Variable Units Variable 

54 CvConstant 425 
'62 CvConstanl 80 
65. CvConstant 1194 
67 CvColislant 1194 
68 CvConstant 1194 
70 CvConstant 1194 
83 K Constant 0.056598 
103 CvConstant 8300 
202 CvConstant 35 

. 213 KConstanl 0.056598 

Valve Dep. Variable Loss Loss Loss Loss Loss 

Units Constanta Constant b Constante Constanld Constante 

8 
9 
17 
18 
24 
26 
28 
30 
32 
37 
38 
41 .. 
42 in. H20sld. 0.1299999 -1.J8571JE-04 2.714285E-07 0 0 
52 
54 
62 
65 i 
67 
68 
70 
83 I 
103 
202 I 
213 I 

.. 
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AFT Anow 3.0 Oulpul 
DMJMH+N 

(1 of13) 

AFT Atrow Model. Main OGTS Case 4 (115"F, Heat Transfer, Dirty Filers, Backdralt Damper) 

Tille: AFT Anow.Model Main OGTS Case 4 [115'F, Hoat Transfer, Dirty Filters, Backdraft Damper) 
Analysis run on: 2/24/200612:27:17 PM ' 
AppHcation version: AFT Anow Version 3.0 (2005.09.14) 
Input File: C:\AFT Produds\AFT Atrow\DBVS-OGTS-R2 Case 3.aro 

Execution lime= 9.39 seconds 
Total Number Of Pressure Iterations= 149 
Tolal Number Of Flow Iterations= 29 
Tolal Number Of Enlhalpy Iterations,, 29 
Number Of Pipes= 83 · 
Number cir Jundions= 84 

. Malrix Melhod= Gaussian Elimination 

Length March Solution Method with Mach Number Limits 
Segments Per Pipe= 2 
Mach Number Increment= 0.01 
Pressure Tolerance= 0.0001 relative dlange 
Mass Flow Rate Tolerance= 0.0001 relative change 
Enthafpy T oterance= 0.0001 relative change 
Flow Relaxation= (Automatic) 
Pressure Relaxation= (AutomaUc) 

· Reslslance Relaxation= (Automatic) 

Fluid Database: AFT Standard 
Fluid: Air 

. Max Auld Temperature Data= 1000 deg. K 
Min Fluid Temperature Data= 200 deg. K 
Molecular Weight =28.97 amu 
Gas Constant ;a().05855 Btunbm-R 

·Critical Pressure =37.25 aim 
Critical Temperature =132.41 deg: K 
Acenlric Factor =0.021 
Equation of Stale= Redllch-Kwong 
Enthalpy Model= Generalized 
Specific Heal Ra6o Accuracy= High 

. Atmospheric Pressure= 14.3 psla 
GravitaUonal Acceleralion- 1 g 
Standard Pressure== 14.696 psia 
Standard Temperature= 60 deg. F 
Turbulenl Flow AfJove Reynolds Number- 4000 
Laminar Flow Below Reynolds Number= 2300 
Total Inflow= 6.729 lbm/sec 
Total Outf!ow= 6.729 lbm/sec 
Total Energy lnHow= 1.952 Btuls 
Total Energy Outflow= 1.774 Btu/s 
Total Heat Transferred lnlo Syslem=-178.1 Blu/s 
Maximum Pressure is 15.09 psla at Junction 213 Outlet 
Minimum Pressure is 8.240 psia at Junction 36 Inlet 
Maximum Static Tempera lure is 875.0 deg.Fat Junction 6 Outlet 
Minimum Static Temperature is 70.00 deg.Fat Junction 204 Inlet 

Comr ressor/Fan Summarv 
Jct Name Mass Vol. OP DP Overall 

Flow Flow Stag. Sia lie Efficiency 

Speed 

(lbm/hrl lft3/minl lin. H20 sld. I /in. HZO std.\ IPercentl IPercenll 

40 Fan N31-025 24 224 12.038 152.1 152.8 67.00 117.9 

Jct BEP %of 
Mass BEP 

(lbm/secl IPercenll 

40 NIA NIA 

Valve Summary 

AS-1425 

Overall t::omp. BEP 

Power Ralio Q 
lhol /Percent\ lfl3Isecl 
358.0 · 160.8 N/A 

2/24/2006 
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AFT A,row 3.0 Output (2ol13) 21241200_6 
DMJMH+N 

AFT Anow Model Main OGTS Case 4 (115°F, Heat Transfer, Dirty Fillers, Backdraft Damper) 

Jct Name Valve Mass DP Slag· DPSlatic PSlalic K Valve Slate Cv 
Type Row Inlet 

0bm/sec\ fin. H2O sld.l fin. H2O std.I lnslal 

8 HV-114 REGULAR 0.4027 0.7327 0.3216 14.004 0.9274 Onen 1194.00 

9 HV-115 REGULAR 0.4027 0.3254 0.3257 13.992 0.8598 Onen 1194.00 

17 36-V--049 REGULAR 3.7503 0.2358 0.2361 13.171 0.5800 Onen 10 040.00 

18 HV-125 REGULAR 3.7503 0.2344 0.2347 13.162 0.5782 Qnen 10 040.00 

24 WSS Valve V-072 REGULAR 3.7503 0.3084 0.3089 10.428 o.sn2 Onen 10 040.00 

26 HV-313 REGULAR 3.7503 0.3036 0.3041 10.407 0.5741 Qn,,n 10040.00 

28 36-V-014 REGULAR 3.7503 0.1065 0.1067 9.956 0.1900 Qnon NIA 
30 HV-314 REGULAR 3.7503 0.1065 0.1067 9.952 0.1900 • Qnen NIA 
32 3s;v-011 REGULAR 3.7503 0.3136 0.3142 9.944 0.5714 Onen 10040.00 

37 36-V-074 REGULAR 6.7289 0.2636 0.2641 ·9_043 0.6143 Onen 21 660.00 

38 36-V-024 REGULAR 6.7289 0.2614 0.2619 9.033 0.6116 Qnen 21 660.00 
·41 36-V-080 REGULAR 6.7289 0.4240 0.4247 14.484 0.6065 Onen 15 430.00 

42 36-N25-158 REGULAR 6.7289 4.6265 4.6346 14.469 6.6527 Onen NIA 
52 HV-111 · REGULAR 0.2914 0.6408 0.6416 14.092 1.3082 Qoen 425.00 

54 HV-113 REGULAR 0.2914 0.6438 0.6446 14.019 1.3079 Onen 425.00 

X62 TV-014 REGULAR 0.0000 NIA NIA 14.300 NIA Closed Bv User 80.00 

65 HV-002 REGULAR 0.6942 2.4484 0.7362 13.880 1.3537 Onen 1194.00 

67 HV-003 REGULAR 0.6942 0.7319 0.7336 13.562 0.8595 Onen 1194.00 

68 HV--004 REGULAR 0.6942 0.7296 0.7313 13.519 0.8592 Ooen 1194.00 

70 HV--005 REGULAR 0.6942 1.1286 1.1294 13.262 4.6969 Ooen 1194.00 

X83 32-V--003 REGULAR 0.0000 NIA NIA 14.300 NIA Closed Bv User NIA 
92 FV-016 FCV 2.3111 24.3750 24.3980 14.066 70.8007 Ooen NIA 
102 HV-504 FCV 2.9786 117.5995 117.7650 14.210 303.7209 Ooen 8 300.00 
.103 36-V-019 REGULAR 2.9786 0.1931 0.1933 14.217 0.4990 Ooen 8 300.00 

X202 FV-331 REGULAR 0.0000 NIA NIA 14.300 · NIA Closed Bv User 35.00 

X213 37-V-004 REGULAR 0.0000 NIA NIA 14.300 NIA Closed Bv User NIA 

· Jct CvEsl 

8 NIA 
9 NIA 

17 NIA 
18 NIA 
24 NIA 
26 NIA 
28 16.709.4 

30 16 709.3 

32 NIA 
37 NIA. 
38 NIA 
41 NIA 
42 4,463.8 

___g_: ,_-1:J!!';. 
54 NIA 

X62 NIA 
65 NIA 
67 NIA 
68 NIA 
70 NIA 

X83 NIA 
92 569.6 

102 I NIA 
103 NIA 

X202 -~ 
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212412006 

AFT /'now Model Main OGTS Case 4 (115"F,'Heal Transfer, Dirty Fillers, Backdraft Damper) 

Jct CvEsL 

X213 N/A 

Heat =xchanner Sun marv 
Jct Name Mass DPo DP OT T T Heat 

Flow loss · Inlet Outlet Rate In 
llbm/secl losldl ·1asldl fdeo. F) Idea.Fl Idea. Fl IBIU/sl 

6 !CV 0.4027 0.05077 0.03222 -759.99 114.6 874.6 75,61 

23 WSSHealer 3.7503 0.14684 0.14787 -24.97 152.0 177.0 22.91 
34 SCR 6.7289 0.86055 0.85133 -130.07 147.5 277.5 214,05 

PinDo O h"I• •• TablP 
Pipe Name Mass Vel. In Vel. Mach Mach dP Slag. P Stag. In P Stag. Out 

Flow Out #In #Out Total 
llbmlhrl lfeet/secl fleet/sec\ lin. H20 std.I, lin. H20 std. loll lin. H20 std. fnl\ 

1 Pine 1450 29.88 29.93 0.025520 0.025557 0.563525 0.00000 -0.563525 
2 Pine 1450 30.05 30,06 0,025661 0,025674 0.190438 -2.17739 -2.367825 

3 Pine 1.450 68,33 68,78 0.058372 0.058753 2,543057 -2.44710 -4.990157 
4 Pioe 1 450 .30.28 30.28 0.025856 0.025861 0.081096 -5.13545 -5.216549 
5 Pioe 1 450 68,83 68.65 0.058799 0.058815 0.100789 -5,29640 -5.397193 

6 Pine 1,450 70.69 67.86 0.039794 0.038982 0.127346 -6.80267 -6.930013 

7 Ploe · 1450 98.08 91.19 0.056351 0.054331 0.440641 -6.95002 -7.390664 

8 Pine 1450 63.22 63.03 0,037660 0.037603 0.033684 -8.12332 -8.157007 

9 -Ploe 1450 63,08 61.85 0,037634 0.037267 0.135344 -8,48242 -8.617764 
16- Pioe 13,501 48,55 48,52 0,040139 0.040136 0.221350 -30.63263 -30.853983 

17 Pine . 13,501 48.55 48.54. 0.040162 0.040159 0,011483 -31.08980 -31.101282 
18 Pioe 13 501 48.57 48.57 0.040185 0,040187 0,055252 -31.33570 -31.390951 
19 Pioe 13501 49.37 49,37 0,040847 0:040854 0.097753 -37,26514 -37,362888 
20 Pioe 13501 58.25 58.25 0.048203 0.048209 0.069744 -91.90594 -91,975693 

21 Pioe 13.501 58.25 58,25 0,048209 0.048215 0.063831 -91.97569 -92.039520 
22 Pioe 13501 60.27 60.27 0.049885 0.049892 0,067078 -102.17997 -102,247047 

23 Pine 13 501 63.62 63,67 0.051630 0.051679 0.328791 -106.31181 -106.640602 
24 Pine 13,501 63,74 63.74 0.051733 0.051732 0.002693 -106.94698 -106.949677 

25 Pine 13501 63.77 63.78 0.051763 0.051774 0.091021 -107.12108 -107,212097 
26 Pine 13501. 63.85 63.84 0,051828 0.051833 0.075499 -107,51566 -107.591156 
27 Pine 13501 ·55,54 65,52 0.053210 0.053212 0.085689 -115.02970 -115.115395 

28 Pine 13 501 66,61 66,61 0.054096 0.054095 0,003353 -119.68481 -119.688164 
·29 Pine 13 501 66,63 '66.63 0,054116 0,054114 0.003379 -119,79465 -119.798035 

30 Pine 13.501· 66.65 66,64 0.054135 0.054130 0,013516 -119.90456 -119.918068 
31 Pine 13,501 66.64 66.53 0,054130 0.054095 0.097595 -119.91807 -120,015663 
32 Pine 13501 66.61 ·66.63 0.054157 0.054176 0.104458 -120.32925 -120.433708 
33 Pine 24224 73.09 73.14 0,060710 0.060770 0.352523 -120.46309 -120.815613 
35 Pine 24.224 67.35 66.35 0.050817 0.050480 0.439612 -144.63615 -145.075760 
36 'Pine 24224 66.35 66.32 0.0504B0 0.050469 0:005510 -145.07576 -145.081329 
37 Pine 24 224 66,39 66.37 0,050522 0,050512 0,004593 -145.34496 -145.349548 

38 24" Sch 10 24.224 66.44 66.38 0.050565 0.050546 0,009635 -145.61092 -145,620544 

39 EJ-604 24.224 118,39 118,43 0.090195 0,090240 0,163300 -145.69298 -145.856277 
40 EJ-605 24224 72.19 72.17 0.049994 0.050014 0.444838 6.24553 5.800692 

41 EJ-605 24 224 72.25 72.22 0.050067 0.050058 0.004963 5.37671 5,371745 
42 EJ-605 24224 73.07 73.04 0.050644 0.050636 0,005016 0.74525 0.740236 

43 S!acl< 24 224 12.14 11.24 0.008414 0.008091 0.027058 0.03690 0.009847 

50 Pine 1,049 49.10 49.33 0.041938 0.042136 1.857651 0.00000 -1.857651 

51 Pine 1 049 49.71 49.77 0.042457 0.042504 0.427785 -4.83039 -5.258180 

52 Pine 1049 49.85 49,88 0.042574 0.042604 0,275387 -5.89897 -6.174360 
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2/24/2006 

AFT Arrr:m Model Main OGTS Case 4 (115'F, Heat Transfer. Dirty FIiiers, Badcdraft Damper) 

Pipe Name Mass Vel.ln Vel. Mach Mach dP Stag. P Slag. In PStag.Oul 
Flow Out #In #Ou! Total 

llbmJhrl llee!/secl llee!/secl lfn. H2O std.I fin, H2Ostd. loll /in. H2O std. In\\ 

53 Ploe 1049 49.98 50.02 0.042685 0.042725 0.367808 -6.91119 -7.278999 
54 Pioe 1049 50.11 50.23 0.042796 0.042897 0.912221 -7.92277 -8.834996 
55 Ploe 2499 121.84 121.63 0.082561 0.082517 0.244792 -8.78339 -9.028179 
60 Pine 0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0,000000 
61 Pine 0 0.00 o.oo . 0.000000 0.000000 0.000000 0.00000 0.000000 
62 Pine 0 0.00 0.00 0.000000 0.000000 0.000000 -9.78085 -9.780849 
53· Pine 0 0.00 0.00 0.000000 0.000000 0.000000 -9.76085 -9.780849 
64 Pine ·2499 121.81 121.18 0.082634 0.082441 0.230088 -9.57309 -9.803182 
65 Pl™' · ·2499 28.52 28.39 0.019390 0.019350 0.154166 ·12.25163 -12.405793 
66 Pine 2499 85.37 82.39 0.058199 0.057214 0.713732 ·18.86206 -19.575794 
67 Pine 2499 82.55 82.18 0.057326 0.057231 0.452441 ·20.30771 -20.760155 
68 Pine 2499 82.34 81.70 0.057343 0.057165 0.647050 -21.48978 -22.136827 
69 Pine 2499 44.01 43.86 0.030788 0.030737 0.060927 ·28.43109 -28.492018 
70 8"Sch 10 2.499 44.00 40.38 0.030832 0.029555 0.803037 -29.62065 -30.423689 
80 Pine 0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
81 Pine 0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
82 Pine 0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
83 Pine 0 0.00 0,00 0.000000 0.000000 0.000000 -34.49336 -34.493362 
84 3" Sch 40 0 0.00 0.00 0.000000 0.000000 0.000000 -34.49336 -34.493362 
90 Pine 8 320 41.10 41.21 0.035104 0.035192 0.969621 0.00000 -0.969621 
91 Pine 8320 41.70 41.75 0.035611 0.035658 0.511494 -5.62667 -6.138166 
92 12" Sch 10 8320 44.54 44.59 0.038041 0.036084 0.416064 ·30.51313 -30.929192 
93 Pine 11 002 58.97 56.97 0.050365 0.050366 0.004936 -30.70333 -30.708263 
94 Pioe 11.002 58.97 56.97 0.050366 0.050369 0.018954 ·30.70626 -30.727217 

100 Pioe 10723 43.82 . 43.90 0.037422 0:037497 0.783080 0.00000 -0.783080 
101 Pioe 10723 44.01 44.03 0.037586 0.037605 0202000 -1.71647 -1.918473 
102 Pioe 10723 44.05 44.05 0.037623 0.037624 0.003643 -2.11160 ;2.115246 
103 14"Sch 10 10723 62.86 62.90 0.053690 0.053729 0.199255 -119.71472 -119.913979 
200 Pice: 0 0.00 o.oo 0.000000 0.000000 0.000000 0.00000 0.000000 
201 Pica 0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
202 Ploe 0 0.00 0.00 0.000000 0.000000 No Solution No Solution NoSotulion 
203 Pioe 0 0.00 0.00 0.000000 0.000000 0.000000 19.79171 19.791706 

X204 Pioe 0 0.00 0.00 0.000000 0.000000 72.5798801 -19.39581 -91.975693 
210 Ploe 0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
211 Pioe 0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
212 'Pioe 0 0.00 0.00 0.000000 0.000000 0.000000 0.00000 0.000000 
213 Pioe 0 0.00 0.00 0.000000 0.000000 No Solution NoSolulion No Solution 
214 Pioe 0 0.00 0.00 0.000000 0.000000 NoSolu~on No Solution No Solution 

X215 Pioe 0 0.00 0.00 0.000000 0.000000 No Solution No Solution No Solution 
625 Pioe 0 0.00 0.00 0.000000 0.000000 0.000000 -124.19402 -124.194023 
631 Pine 0 0.00 0.00 0.000000 0.000000 0.000000 -139.02600 -139.026001 
636 Pine ol 0.00 0.00 0.000000 0.000000 0.000000 -167.33316 -167 .333176 
637 Pioe 2.6621 59.91 59.91 0.051157 0.051161 0.024234 ·30.02600 -30.050232 

X636 Pine ol 0.00 0.00 0.000000 0.000000 NoSolulion No Solution 19.791706 

Pipe PStalicln P Stalic Out dTStag. TStag. TSlag. T Static j T Static dH Slag. HSlag. 
Inlet OuUet In i Out In 

lin. H2O std. !all fro. H2O std. fall ldeo. Fl !deo. Fl Idea. Fl Idea. Fl I Idea. Fl !BIUnbml IBtunbml 
1 -0.17922 .0.743008 -0.00006104 115.00 115.00 114.93 114.93 -8.072E-07 206.1 
2 -2.35761 -2.548126 -0.00006104 115.00 115.00 114.92 114.92 1.896E.05 206.1 
3 -3.37783 -5.926955 ·0.00189209 115.00 115.00 114.62 114.61 4.437E.05 206.1 
4 -5.31705 -5.398170 0.00006104 115.00 115.00 114.92 114.92 2.862E-05 206.1 
5 -6.23394 -6.334994 .0.00006104 115.00 115.00 114.61 114.61 9.224E-06 206.1 
6 -7.22673 -7.337075 -53.81823730 675.00 621.18 874.60 820.81 I -1.345E+01 393.6 
7 -7.80002 -8.180924 -91.17614746 821.18 730.00 820.41 729.331 ·2.274E+01 360.4 
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AFT Arrow Model Moln OGTS Case 4 (115"F, Heat Transfer. Dirty Filters. Backdrak Damper) 

Pipe PStaUctn PStaHcOut dT Stag. TStag. TStog. T Static T Static dH Stag. HStag. 
Inlet Oudet In Out In 

nn. H20 std. 1,;11 rin;H20std. rnll Idea.Fl Idea.Fl Idea. Fl '"""· Fl Idea. Fl IBlullbml !Blullbml 
8 -8.50256 · -8.5350B5 -3.73815918 730.00 726.26 729.68 725.94 ·9.307E-01 357.6 

9 -8.86061 -8.988792 -23.44226074 726.26 702.82 725.94 702.51 -5.833E+OO 356.7 
16 -31.04136 -31.262390 -0.83496094 153.87 153.04 153.68 152.84 -2.039E-01 215.6 
17 -31.49847 -31.509901 -0.12756348 153.04 152.91 152.84 152.72 -3.115E-02 215.4 
18 --ll.74458 -31.799809 -0.11358643 152.91 152.79 152.72 152.60 ·2.772E-02 215.3 
19 -37.68070 -37.778503 -0.11322021 152.79 152.68 152.59 152.48 -2.764E-02 215.3 
20 -92.39838 -92.466118 -0.14428711 152.64 152.50 152.36 152.22 ·3.522E-02 215.3 
21 -92.46612 -92.529976 -0.08984375 152.50 152.41 152.22 152.13 -2.194E-02 215.2 

22 -102.68742 -102.754532 -0.09863281 152.40 152.30 152.10 152.00 ·2.407E--02 215.2 

23 -106.84754 · -107.176727 --0.24652100 177.30 177.05 176.97 176.72 -6.021E-02 221.3 

24 -107.48369 -107.486351 -0.03723145 177.05 177.02 176.72 176.681 -9.101E--03 221.2 

25 -107.65807 -107.749146 -0.14318848 177.02 176.87 176.68 176.54 -3.499E-02 221.2 

26 -108.05326 -108.128700 --0.22436523 176.87 176.65 176.54 176.31 -5.482E--02 221.2 
27 -115.58156 -115.667122 -0.33221436 176.64 176.31 176.29 175.96 ·8.117E-02 221.1 
28 -120.24573 -120.249023 -0.04412842 176.31 176.26 175.95 175.90 -1.079E·02 221.1 
29 -120.35575 -120.359077 -0.04412842 176.26 176.22 175.90 175.86 -1.078E-02 221.0 
30 ·120.46584 -120.479218 -0.17620850 176.22 176.04 175.86 175.68 -4.305E--02 221.0 
31 -120.47922 -120.575890 -1.25842285 176.04 174.79 175.68 174.42 ·3.075E--01 221.0 

32 -120.89011 -120.994751 -0.04309082 174.79 174.74 174.42 174.38 ·1.052E-02 220.7 

33 '121.16756 -121.520554 -0.37341309 148.27 147.90 147.84 147.46 -9.111E-02 214.2 

35 -145.08591 -145.518860 -12.15661621 277.90 265.74 277.53 265.38 ·2.980E+OO 245.9 
36 -145.51886 -145.524216 -0.35375977 265.74 265.39 265.38 265.03 -B.671E-02 242.9 
37 -145.78831 -145;792740 -0.29125977 265.39 265.10 265.03 264.74 -7.138E-02 242.9 

38 -146.05457 -146.063858 -0.60711670 265.10 264.49 264.74 264.13 -1.4B8E.01. 242.8 
39 · -147.10062 -147.264420 -0.22070313 264.49 264.27 263.35 263.13 -5.408E.02 242.6 
40 5.54993 5.105333 -1.25158691 417.34 416.09 416.92 415.66 -3.083E--01 280.2 
41 4.68061 4.675885 •0.30560303 416.09 415.78 415.66 415.36 -7.530E-02 279.9 
42 0.04123 0.036456 ·0.30529785 415.78 415.47 415.35 '415'.04 -7.522E--02 279.8 
43 0.01748 -0.008131 -65.29156494 415.47 350.18 415.46 350.17 -1.607E+01 279.7 
50 -0.48378 -2.343697 -0.00109863 115.00 115.00 114.80 114.80 3.028E-06 206.1 
51 -5.32016 -5.748476 -0.0003051 B 115.00 115.00 114.79 114.79 1.690E-05 206.1 
52 -6.39009 -6.66581Bi -0.00012207 115.00 115,00 114.79 114.79 2.844E--05 206.1 
53 -7.40357 -7.771856 -0.00006104 114.99 ·114.99 114.79 114.79 5.B26E-05I 206.1 
54 -8.41645 -9.329833 0.00012207 114.99 114.99 114.79 114.79 2.122E-04 i 206.1 

55 -10.60506 -10.846786 -2.10577393 457.45 455.34 456.25 454.14 •5.195E-01 ' 290.1 
60 0.00000 0.000000 0:00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
61 0.00000 0.000000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
62 ·9.78085 -9.780849 0.00000000 552,83 552.83 552.83 552.83 O.OOOE+OO 313.6 
63 · -9.78085 -9.780849 0.00000000 552.83 552.83 552.83 552.831 O.OOOE+OO 313.6 
64 · -11.39431 -11.614952 -526269531 455.34 450.08 454.14 448.89! -1.29BE+OO 289.6 
65 -12.35149 -12.505210 -4.39855957 450.08 445.68 450.01 445.62 -1.085E+OO 288.3 
66 -19.74516 -20.428038 -33.19055176 445.68 412:49 445.09 411.94 -8.1BOE+OO 287.2 
67 -21.16162 ·21.610260 -4.92333984 412.49 407.57 411.94 407.02 -1.213E+OO 279.0 
68 -22.34155 -22.981972 -8.22064209 407.57 399.35 407.02 398.80 •2.024E+OO 277.8 
69 -28.67237 -28.732452 -3.09020996 399.34 396.25 399.19 396.10 -7.60BE-01 275.8 
70. -29.86183 -30.645014 -72.07043457 396.25 324.18 396.10 324.05 -1.772E+01 275.0 

,BO 0.00000 0.000000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
81 0.00000 0.000000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 

82 ODOOOO 0.000000 0,00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 
83 -34.49336 -34.493362 0.00000000 115.05! 115.05 115.05 115.05 O.OOOE+OO 206.1 
84 -34.49336 -34.493362 0.00000000 115.05i 115.05 115.05 115.05 O.OOOE+OO 206.1 
90 -0.33903 -1.329499 -0.00036621 115.ooi 115.00 114.86 114.86 -3.381E.OB . 206.1 
91 -5.97062 -6.482561 ·0.00036621 115.ool 115.00 114.85 114.85 1.597E--05 206.1 
92 -30.88054 · -31.297026 0.00006104 114.98 114.98 114.81 114.81 9.603E--05 206.1 
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Dl,IJMH+N 

/>Ff Arum Model Main OGTS Case 4 (115°F, Heat Transfer, Dirty Fillers. Backdraft Damper) 

Pipe PStatic In PStaticOut dTStag. TStag. TStag. TStatic TStatic dH Stag. H Stag. 
Inlet OuUet In Out In 

fin. H20 std. lal\ lln. H20 std. lall Idea.Fl Idea.Fl Idea.Fl Idea. Fl Idea. Fl ·1e1ullbml IBtullbml 

93 -31.34673 -31.351669 0.00000000 115.05 115.05 114.77 114.77 -1.197E-05 206.1 

94 -31.35167 -31.370651 --0.00024414 115.05 115.05 114.77 114.77 -4.577E-05 206.1 
100 -0.38526 -1.169103 0.00000000 115.00 115.00 114.84 114.84 O.OOOE+OO 206.1 
101 -2.10342 -2.305604 -0.00018311 115.00 115.00 114.84 114.84 7.B26E-07 206.1 
102 -2.49892 -2502589 0.00000000 115.00 115.00 114.84 114.84 4.202E-07 206.1 
103 -120.26759 -120.467232 0.00079346 114.90 114.90 114.58 114.58 2.328E-04 206.1 

200 0.00000 0.000000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 205;1 

201 0,00000 0.000000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 

202 No Solution No Solution 0.00000000 70.00 70.00 70.00 70.00 -9.502E-03 195.1 
203 19.79171 19.791706 0.00000000 70.00 70.00 70.00 70.00 O.OOOE+OO 195.1 

X204 -19.39581 -91.975693 82.49554443 70.00 152.50 70.00 152.50 2.014E+o1 195.1 
210 0.00000 0.000000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+OO 206.1 

211 0.00000 0.000000 0.00000000 115.00 115.00 115.00 115.00 O.OOOE+oO 206.1 
212 0.00000 0.000000 0.00000000 115.00 ·115,00 115.00 115.00 O.OOOE+OO 206.1 

213 No Solution Na Solution 45.00000000 70.00 115.00 70.00 115.00 1.097E+o1 195.1 
214 No Solution NoSoluHon 0.00000000 115.00 115.00 115.00 115.00 3.434E-03 206.1 

X215 No Solution No Solution 0,00000000 115.00 115.00 115.00 115.00 5.307E--03 206.1 

625 -124.19402 -124.194023 0.00000000 221.50 221.50 221.50 221.50 O.OOOE+OO 232.1 
631 -139.02600 -139.026001 0.00000000 221.49 221.49 221.49 221.49 O.OOOE+OO 232.1 
636 -167.33318 -167.333176 0.00000000 304.34 304.34 304.34 304.34 O.OOOE+oo 2524 
637 -30.69100 -30.715284 -0.00085449 115.29 115.29 115.00 115.00 I -2.876E--04 206.1 

X638 No Solution 19.791706 -45.00000000 115.00 70.00 115.00 70.00 -1.098E+o1 206.1 

·_Pipe H Stag. H StaUc HStalic Rho Rho Stag. Heat Transfer Heat Aux Heal Rate 
Our In ·Out Stag. In Our Model 

IBlunbm\ IBlunbml IBtullbml llbmlft3l llbm/1131 1Blu/hr-ft2l IBtu/hrl 

206.1 206.0 206.0 0.06719 0.06710 Gen'I Heat Tran. -1.382E-04 -1.170E-03 

2 206.1 206.0 206.0 0.06683 0.06679 Gen'I Heal Tran. 1.998E-03 2.749E-02 

3 206.1 206.0 206.0 0.06678 0.06635 Gen1 Heat Tran. 4.134E-03 6.433E-02 
4 206.1 206.0, 206.0 0.06632 0.06631 Gen'I Heat Tran. 5.093E-03 4.178E--02 
5 206.1 206.0 206.0 0.06630 0.06628 Gen'I Heat Tran. 6.921E-03 1.337E-02 

6 380.4 393:7 380.3 0.02842 0.02960 Gen1 Heal Tran. -2.047E+03 -1.951E+04 

7 357.6 380.2 357.5 0.02960 0.03184 Gen'I Heat Tran. -2.116E+o3 -3.296E+04 

8 356.7 357.5 356.6 0.03178 0.03187 Gen'I Heat Tran. -1.700E+03 -1.349E+03 

9 350.9 356.6 350.8 0.03185 0.03248 Gen'I Heal Tran. -1.660E+03 -8.457E+03 
16 215.4 215.5 215.3 0.05806 0.05810 Gen'I Heal Tran. -4.462E+01 -2.753E+03 
17 215.3 215.3 215.3 0.05807 0.05808 Gen'I Heat Tran. -4.407E+01 -4.206E+02 
18 215.3 215.3 215.3 0.05804 0.05B04 Genl Heal Tran. -4.393E+01 -3.743E• 02 
19 215.3 215.2. 215.2 0.05711 0.05710 Geo'! Heat Tran. -4.379E+01 -3.731E+02 
20 215.2 215.21 215.2 0.04841 0,04841 Gen'I Heal Tran. -4.359E+01 -1.755E+02 
21 215.2 215.2 215.1 0.04841 0.04841 Gen'I Hear Tran. -4.346E• 01 -2.963E• 02 
22 215.2 215.1 215.1 0.04680 0.04679 Gen'I Heal Tran. -4.334E+01 -3.250E+02 
23 221.21 221.2 221.2 0.04433 0.04430 Gen'I Heat Tran. -7.226E+01 -8.129E+02 
24 221.2 221.2 221.1 0.04425 0.04425 Gen'I Heal Tran. -7.210E+01 -1.229E+02 
25 221.2 221.1 221.1 0.04423 0.04422 Gen'I Heat Tran. -7.199E+01 -4.724E+02 

26 221.1 221.1 221.1 0.04418 0.04418 Gen1 Heat Tran. -7.178E+01 -7.401E+02 
27 221.1 221.1 221.0 0.04304 0.04305 Gen'I Heat Tran. -7.145E+01 -1.096E+03 
28 221.0 221.0 221.0 0.04235 0.04235 Gen1 Heat Tran. -7.122E+o1 -1.457E+02 
29 221.0 221.0 220.9 0.04234 0.04234 Gen'I Heat Tran. -7.117E+01 -1.456E+02 
30 221.0 220.9 220.9 0.04232 0.04233 Gen'I Heat Tran. -7.104E+01 -5.B12E+02 
31 220.7 220.9 220.6 0.04233 0.04240 Gen'I Heat Tran. -7.021E+01 -4.152E+03 
32 220.7 220.6 220.6 0.04235 0.04234 Gen1 Heal Tran. -6.945E+01 -1.420E+02 

33 214.1 214.1 214.0 0.04418 0.04415 Gen1 Heal Tran. -4.867E+01 -2.207E+03 

35 242.9 245.8 242.9 0.03321 0.03371 Gen'I Heal Tran. -2.133E+02 -7.219E+04 

36 242.9 '242.9! 242.8 0.03371 0.03373 Gen'I Heal Tran. -2.048E+02 -2.100E+03 
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AFT Arrow Model Main OGTS Case 4 (115"F, Heal Transler, Dirty FIilers, Bacl<draft Damper) 

Pipe HS!ag. H Slatic H Slatic Rho Rho Slag. Heal Transfer Heat Flux HeatRale 

Out In Oul Slag.In Out Model 
IBtullbml /Btullbml IBtullbml llbm/ft3l Clbm/ft31 IBtu/hr-1121 18tw1ul 

37 242.8 242.8 242.7 0.03369 0.03370 Gen1 Heat Tran. -2.044E+o2 -1.729E+o3 

38 242.6 242.7 242.6 0,03367 0,03370 Gen'! Heat Tran. -2.038E+02 -3.604E+03 

39 242.6 242.4 242.3 0.03369 0.03367 Gen1 Heat Tran. -1.B17E+02 -1.310E+o3 

40 279.9 280.1 279.8 0.04470 0.04472 Gen'! Heat Tran. -4.510E+02 -7.469E+03 

41 279.8 279.8 279.7 0.04467 0.04469 Gen'I Heat Tran. -4.49BE+o2 -1.824E+03 

42 279.7 279.7 279.6 · 0.04417 0.04419 Gen'I Heat Tran. -4.494E+02 -1.822E+03 
43 263.7 279.7 263.7 0.04411 0.04766 Gen1 Heat Tran. -2.079E+02 -3.892E+05 

50 206.1 206.0 206.0 0.06719 0,06688 Gen1 Heat Tran. 2.761E-04 3.177E-03 

51 206.1 206.0 206,0 0.06638 0,06630 Gen'! Heat Tran. 5.958E-03 1.773E-02 

52 206.1 206.0 206.0 0.06619 0.06615 Gen1 HeatTran. 7.209E-03 2.984E-02 

53 206.1 206.0 206.0 0,06602 0.06596 Gen'! Heal Tran. 8.321E-03 6.112E-02 

54 206.1 206.0 206.0 0.06585 0,06570 Gen1 He.at Tran. 8.949E-03 2.226E-01 

55 289.6 289.8 289.3 0.04115 0.04122 Gen'I Heat Tran. -1.241E+o3 -1.298E+o3 
60 206.1 208.1 206.1 0.08719 0.06719 Gen1 Heat Tran. O.OOOE+OO O.OOOE+oO 

61 206.1 206.1 206.1 0.06719 0,06719 Gen'! Heat Tran. O.OOOE+OO O.OOOE+OO 

62 313.6 313.6 313.6 0.03718 0.03718 Gen1 HeatTran. O.OOOE+oO O,OOOE+OO 

63 313,6 313,6 313,6 0,03718 0,03718 Gen'I Heat Tran. O,OOOE+OO O.OOOE+QO 

64 288,3 289.3 288.0 0,04116 0.04137 Gen'I Heat Tran. -1,227E+03 -3.243E+OJ 

65 287.2 288,2 287.2 0,04111 0,04129 Gen'( Heat Tran. -6.625E+02 -2.711E+03 

66 279,0 287.0 278,9 0,04060 0,04207 Gen'I Heat Tran. -1.016E+OJ -2.044E+04 

67 277.8 278,9 277.6 0.04198 0,04217 Gen1 Heat Tran. -9.543E+o2 -3.030E+o3 

68 275,8 277.6 275,6 0,04209 0,04242 Gen1 Heat Tran. -9.325E+o2 -5.059E+03 

69 275.0 275.7 275.0 0,04170 0,04185 Gen1 Heat Tran. -6.976E+02 -1.901E+03 

70 257,3 275.0 257,2 0.04172 0,04546 Gen'I Heat Tran. -4,625E+02 -4.429E+o4 

80 206.1 206.1 206,1 0,06719 0.06719 Gen1 Heal Tran. O.OOOE+oO O,OOOE+OO 

81 206,1 206.1 206.1 0,06719 0.06719 Gen'! Hea!Tran, O,OOOE+OO O.OOOE+OO 

82 206,1 206.1 206,1 0,06719 0,06719 Gen'! Heat Tran. O.OOOE+OO O.OOOE+OO 

83 206.1 206,1 206,1 0.06133 0.06133 Gen'I Heat Tran. O.OOOE+OO O.OOOE+OO 
84 206,1 206,1 206.1 0,06133 0,06133 Gen'! Heat Tran, O.OOOE+OO O.OOOE+OO 

90 206,1 206,0 206.0 0,06719 0.06703 Gen'I Heal Tran, -1.334E-05 -2.813E-04 

91 206,1 206,0 206,0 0.06624 0,06615 Gen1 Heat Tran. 6,143E-03 1.328E-01 

92 206.1 206,0 206,0 0,06202 0,06195 Gen1 Heal Tran. 3.519E-02 7.990E-01 
93 206.1 206.0 206,0 0,06198 0.06197 Gen'I Heat Tran. -8.118E-02 -1.317E-01 

94 206.1 206.0 206,0 0,06197 0.06197 Gen'I Heat Tran. -8,099E-02 -5.035E-01 

100 206,1 206.0 206,0 0,06719 0,06706 Gen'I Heat Tran. 0.000E+OO O.OOOE+OO 
101 206,1 206,0 206.0 0,06690 0.06687 Gen'I Heat Tran. 1,487E-03 8.177E-03 

102 206,1 206,0 206,0 0,06684 0,06684 Gen1 Heat Tran. 1.895E-03 4.506E-03 

103 206,1 206,0 206,0 0,04688 0,04684 Gen'I Heat Tran. 1.412E-01 2,497E+o0 
200 206.1 206,1 206.1 0.06719 0,06719 Gen'I Heat Tran. 0,000E+OO O.OOOE+OO 

201 206.1 206.1 I 206,1 0,06719 0,06719 Gen'! Heal Tran, 0.000E+OO 0.000E+OO 
202 195.1 195,1 195,1 0,06920 0,07656 Gen'I Heat Tran. O.OOOE+OO 0,000E+OO 

203 195.1 195,1 195,1 0,07657 0,07657 Gen1 Heat Tran. O.OOOE+oO 0.000E+OO 
X204 215.2 195,1 215,2 0,06934 0,04841 Gen'I Heat Tran. O,OOOE+oo 0,000E+oO 
210 206,1 206.1 206.1 0.06719 0,06719 Gen'I Heat Tran. O.OOOE+OO O,OOOE+OO 

211 206.1 206.1 206.1 0.06719 0,06719 Gen1 Heat Tran. O.OOOE+OO O.OOOE+oO 

212 206,1 206,1 206,1 0.06719 0,06719 Gen'I Heal Tran. O,OOOE+OO O,OOOE+OO 
213 206.1 195,1 206,1 0,07693i 0,07144 Gen'! Heal Tran. O,OOOE+OO O.OOOE+OO 

214 206,1 206,1 206,1 0.07143 0.06817 Gen'I Heal Tran. O,OOOE+OO O,OOOE+OO 

X215 206.1 206,1 206,1 0.06847 0,06390 Gen1 Heat Tran. O.OOOE+OO O,OOOE+OO 

625 232,1 232.1 232,1 0.03889 0.03889 Gen'I Heat Tran. O.OOOE+OO O.OOOE+OO 
631 232.1 232.1 232,1 0.03677 0,03677 Gen'I Heat Tran. 0.000E+OO O.OOOE+OO 

636 252.4 252,4 252.4 0.02917 0.02917 Gen'I Heat Tran. O.OOOE+oo '0.000E+OO 

637 206,1 206.1 206.1 0,06206 0,06206 Gen'I Heat Tran, -4.857E-01 -7.713E-01 

X636 195,1 206.1 195.1 0,06357 0.07657 Gen1 Heat Tran. O,OOOE+OO O.OOOE+OO 
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·AFT /lnow Model Main OGTS Case 4 (115"F, Heal.Transfer, birty Filters, Bacl<draft Damper) 

All Ju•• "on·T•hle 
Jct Name Mass Flow dP Stag. PStag. PStag. P StaUc 

ThruJunclion Tolal In Out In 
0bm/hrl lin. H2O std. I Cin. H20 sld. foll fin. H2O std. lo\! lin. H2O std. foll 

1 Assianed PresstJre 1450 0.00000 0.0000 0.00000 -0.17922 
2 ICV Filter N02-010 1450 1.613B6 -0.5635 -2.17739 -0.74301 
3 Area Chanoo 1450 0.07928 -2.3678 -2.44710 02.54813 
4 Area Chanoe 1450 0.14529 -4.9902 -5.13545 -5.92695 
5 Area Chanao 1450 0.07986 -5-2165 -5.29640 -5.39817 
6 ICV 1450 1.40547 -5.3972 -6.80267 -6.33499 
7 Area Chanoe 1.450 0.02001 -6.9300 -6.95002 -7.33708 
8 HV-114 1450 0.73267 -7.3907 -8.12332 -8.18092 
9 HV-115 1450 0.32541 -8.1570 -8.48242 -8.53508 
16 TeeorWve NIA See losses -30.6326 -30.63263 -31.10857 
17 36-V-049 13,501 0.23582 -30.8540 -31.08980 -31.26239 
18 HV-125 13 501 0.23442 -31.1013 -31.33570 -31.50990 
19 Packed Tower 13501 5.87419 -31.3910 -37.28514 -31.79981 
20 Venturi/Demister 13501 54.54306 -37.3629 -91.90594 -37.77850 
21 TeeorWve NIA 0.00000 -91.9757 ·91.97569 -92.46612 
22 Condenser Demister 13.501 10.14046 -92.0395 -102.17997 -92.52998 
23 WSS Heater 13 501 4.06476 -102.2470 -106;31181 -102-75453 
24 WSS Valve V-072 13,501 0.30637 -106.6406 -106.94698 -107.17673 
25 TeeorWve NIA See Losses -124.1940 -124.19402 -124.69886 
26 HV-313 13501 0.30355 -107.2121 -107.51566 -107.74915 
27 HEPA 13 501 7.43855 -107.5912 -115.02970 -108.12870 .-
28 36-V-014 13.501 0.10649 -119.6882 -119.79465 .-120.24902 
29 HEGA 13501 4.56942 -115.1154 -119.68481 -115.66712 
30 HV-314 13501 0.10652 -119.7980 -119.90456 -120.35908 
31 Tee or Wye NIA 0.00000 -139.0260 -139.02600 -139.54819 
32 36-V-017 13 501 0.31358 -120.0157 -120.32925 -120.57589 
33 TeetOrWve NIA See losses -120.4631 -120.46309 -121.09171 
34 SCR 24 224 23.82054 -120.8156 -144.63615 -121.52055 
36 TeeorWve NIA 0.00000 -167.3332 -167.33318 -167.73689 
37 36-V-074 24224 0.26360 -145.0813 -145.34496 -145.52422 
38 36-V-024 24.224 0.26139 -145.3495 -145.61092 '145.79274 
39 Area Chanco 24224 0.07246 -145.6205 -145.69298 -146.06386 
40 Fan N31--025 24224 -152.10181 -145.8563 6.24553 -147.26442 
41 36-V-080 24224 0.42398 5.8007 5.37671 5.10533 
42 36-N25-156 24.224 4.62650 5.37171 0.74525 4.67588 
43 Branch 24 224 0.70333 0.7402 0.03690 0.03646 
44 Assianed Pressure 24.224 0.00000 0.0000 0.00000 -0.01798 
50 Assianed Pressure 1.049 0.00000 0.0000 0.00000 -0.48378 
51 AWTE Filter N22-026 1 049 2.97275 -1.8577 -4.63039 -2.34370 
52 HV-111 1.049 0.64080 -5.2582 -5.89897 -5.74848 
53 AWTE 1.049 0.73685 -6.1744 -6.91119 -6.66582 
54 HV-113 1.049 0.64376 -7.2790 -7.92277 -7_77186 
55 TeeorWve NIA See losses -8.7834 -8.78339 -9.78264 
60 Assioned Pressure 0 0.00000 0.0000 0.00000_ 0.00000 
61 SMF Dilution Filter NOZ-049 0 0.00000 0.0000 0.00000 0.00000 

X62 TV-014 0 9.78084 0.0000 -9.78085 0.00000 
63 Area Chanae 0 0.00000 -9.7808 -9.78085 -9.78085 
64 TeeorWve NIA See losses -9.5731 -9.57309 -11.39096 
65 HV-002 2499 2.44843 -9.8032 -12.25163 -11.61495 
66 SMFN02-019 2.499 6.45625 · -12.4058 -18.66206 -12.50521 
67 HV-003 2499 0.73193 -19.5758 -20.30771 ·20.42604 
68 i HV-004 2,499 0.72963 -20.7602 -21.48978 -21.61026 
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AFT Arrow Model Main OGTS Case 4 (115°F, Heat Transfer, Dirty Filters, BackdraR Damper) 

Jct Name Mass Flow dPSlag. PStag. PStag. P Static 
Thru Junction Tolal In .Out In 

llbm/hrl lin. H20 std.I lin. H2O std. rnn fin. H2O std. Coll fin. H2O std. Coll 
69 SMFN02--020 2499 6.29426 -22.1368 -28.43109 -22.98197 
70 HV--005 2499 1.12865 -28.4920 -29.62065 -28.73245 
80 Assioned Pressure 0 0.00000 0.0000 0.00000 0.00000 
81 WRS Tank Filter 0 0.00000 0.0000 0.00000 0.00000 
82 /vea Chanoe 0 0.00000 0.0000 0.00000 0.00000 

XB3 32-V-003 0 34.49337 0.0000 -34.49336 0.00000 
84 /vea Chanoe 0 0.00000 -34.4934 -34.49336 -34.49336 
90 Assinned Pressure 8.320 0.00000 0.0000 0.00000 --0.33903 
91 WSS Fitter N02-101/102 8320 4.63703 --0.9896 -5.62667 -1.32950 
92 FV--016 8320 24.37495 -6.1382 -30.51313 -6.48256 
93 TeeorWve NIA See losses -30.7041 -30.70409 -31.23668 
94 TeeorWve NIA 0.00000 -30.7083 -30.70826 -31.35167 
100 Assioned Pressure 10 723 0.00000 0.0000 0.00000 --0.38526 
101 SCR Filter N02--022 10723 0,93339 --0.7831 -1.71647 -1.16910 
102 HV-504 10.723 117.59948 -2.1152 -119.71472 -2.50259 
103 36-V--019 10723 0.19311 -1.9185 -2.11160 -2.30560 

200 Assioned Pressure 0 0.00000 0.0000 0.00000 0.00000 
201 WSS Filter N02--093 0 0.00000 0.0000 0.00000 0.00000 

X202 FV-331 0 20.18748 0.0000 -20.18750 0.00000 
203 TeeorWve 0 0.00000 19.7917 19.79171 19.79171 
204 TeeorWve 0 0,00000 19.7917 19.79171 19.79171 
210 Assioned Pressure 0 0.00000 0.0000 0.00000 0.00000 
211 SWS Tank FIiter N02-014A 0 0,00000 0.0000 0.00000 0.00000 
212 Area Chanoe 0 0.00000 0.0000 0.00000 0.00000 

X213 37-V--004 0 -21.77087 0.0000 21.77087 0.00000 
214 Area Chance 0 No Solution No Solution .No Solution NoSoluUon 
215 /vea Chanoe 0 No Solution No Solution No Solution No Solution 
625 Backuo HEPAIHEGA Isolated 0 0.00000 -124.1940 -124.19402 -124.19402 
631 Backuo HEPAIHEGA Isolated 0 0,00000 -139.0260 -139.02600 -139.02600 
636 Redundant Fan Isolated 0 0.00000 -167.3332 -167.33318 -167.33318 
637 Waste Feed Blower 2,682 0.00000 -30.0268 -30.02600 -30.69176 
638 Assianed Flow Vac Pumo 0 No Solution No Solution No Sofution No Solution 

Jct P Static dT Stag. TS!ag. T Slag. T Static In TSlatic dH HSlag. In HStag. 
Out Inlet OUUel Out Stag. Out 

Cin. H2O std. loll Idea. Fl (deo.Fl Cdeo. Fl Idea. Fl Cdeo. Fl rstu/lbml CBtunbml CB!uflbml 
--0.17922 0,00000000 115.00 .115,00 115.00 115.00 0.000 206.1 206.1 

2 -2.35761 -0.00128174 115.00 115.00 114.93 114.92 0.000 206.1 206.1 
3 -3.37783 -0.00048828 11s:oo 115.00 114.92 1.14.62 0.000 206.1 206.1 
4 -5.31705 0.00030518 115.00 115.00 114.61 114.92 0.000 206.1 206.1 
5 -6.23394 -0.00048828 115.00 115.00 114,92 114.61 0.000 206.1 206.1 
6 -7.22673 760.00001526 115.00 875.00 114.61 874.60 -187.7541 206.1 393.8 
7 -7.80002 0.00012207 821.18 821.18 820.81 820.41 0.000 380.4 380.4 
8 -8.50256 -0.00012207 730.00 730.00 729.33 729.68 0.000 357.6 357.6 
9 -<1.86081 0.00000000 726.26 726.26 725.94 725.94 0.000 356.7 356.7 
16 -31.10857 0.00000000 153.87 153.87 153.64 153.64 NIA 215.6 215.6 
17 -31.49847 --0.00018311 153.04 153.04 152.84 152.84 0.000 215.4 215.4 
18 -31.74458 --0,00012207 152.91 152.91 152.72 152.72 0.000 215.3 215.3 
19 -37.68070 --0.00402832 152.79 152.79 152.60 152.59 0.000 215.3 215.3 
20 -92.39638 -0.03790263 152.68 152.64 152.48 152.36 0.000 215.3 215.3 
21 -92.46612 0.00000000 152.50 152.50 152.22 152.22 NIA 215.2 215.2 
22 -102.68742 -0.00708008 152.41 152.40 152.13 152.10 0.000 215.2 215.2 
23 -106.84754 25.00000000 152.30 177.30 152.00 176.97 -6.108 215.2 221.3 
24 -107,48369 -0.00018311 177.05 177.05 176.72 176.72 0.000 221.2 221.2 
25 -124.69886 0.00000000 221.50 221.50 221.15 221.15 NIA 232.1 232.1 

A5-1433 



· AFT Arrow 3.0 Ou1pu1 
OMJMH+N 

... . :·. . . : . . ... 

. RPP-24544REV rd·. 

(10 of 13) 

Calculatioil No. '145579;.D-CA-"OIH, Rev~ 0 
Attachment 2 

Page 101 of 104 • 

2/2412006 

AFT Arr<m Model Main OGTS Case 4 (115"F, HealTransrer, Dirty Filters, Backdraft Damper) 

Jct PSlatic dTStag. T Slag. T Slag. TStaticln TSlalic dH H Slag. In HSlag. 
Out Inlet OuHel Out Stag. Out 

lin. H20 std. 1n11 lden.F\ ldea.F\ (dM. F\ ld...,_F\ lde<1.FI IBIIJJlbml (Btu/lbml IBIU/lbml 
26 -108.05326 --0.00018311 176.87 176.87 176.54 176.54 0.000 221.2 . 221.2 

27 ·115.58156 -0.00469971 176.65 176.64 176.31 176.29 0.000 221.1 221.1 
28 -120.35575 -0.00006104 176.26 176.26 175.90 175.90 0.000 221.0 ·221.0 
29 -120.24573 -0.00286865 176.31 176.31 175.96 175.95 0.000 221.1 221.1 
30 -120.46584 -0.00006104 176.22 176.22 175.86 175.86 0.000 221.0 221.0 
31 -139.54819 0.00000000 · 221.49 221.49 221.10 221.10 NIA 232.1 232.1 
32 -120.89011 -0.00024414 174.79 174.79 174.42 174.42 0.000 220.7 220.7 
33 -121.09171 0.00000000 148.27 148.27 147.88 147.88 NIA 214.2 214.2 
34 -145.08591 129.99998474 147.90 277.90 147.46 277.53 ·31.810 214.1 245.9 
36 -167.73689 0.00000000 304.34 304.34 303.97 · 303.97 NIA 252.4 252.4 
37 -145.78831 -0.00012207 265.39 265.39 265.03 265.03 0.000 242.9 242.9 
38 -146.05457 -0.00012207 265.10 265.10 264.74 264.74 0.000 242.8 242.8 
39 -147.10062 -0.00024414 264.49 264.49 264.13 263.35 ·o.ooo 242.6 242.6 
40 5.54993 153.06903076 264.27 417.34 263.13 416.92 -37.601 242.6 280.2 
41 4.68061 -0.00012207 416.09 416.09 415.66 415.66 0.000 279.9 279.9 
42 0.04123 -0.00103760 415.78 415.78 415.36 415.35 0.000 279.8 219.li 
43 0.01748 0.00000000 415.47 415.47 415:04 415.46 0.000 279.7 279.7 
44 -0.01798 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
50 -0.48378 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
51 -5.32016 -0.00238037 115.00 115.00 114.80 114.79 0.000 206.1 206.1 
52 -6.39009 -0.00048828 115.00 115.00 114.79 114.79 0.000 206.1 206.1 
53 .7.40357 -0.00061035 115.00 114.99 114.79 114.79 0.000 206.1 206.1 
54 • -8.41645 -0.00D48828 114.99 114.99 114.79 114.79 0.000 206.1 206.1 
55 -9.78264 0.00000000 457.43 457.43 456.77 456.77 NIA 290.1 290.1 
60 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

· 61 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
X62 -9.78085 437 .83387756 115.00 552.83 115.00 552.83 0.000 206.1 313.6 
63 -9.78085 0.00000000 552.83 552.83 552.83 552.83 0.000 313.6 313.6 
64 -11.39096 0.00000000 455.34 455.34 454.14 454.14 NIA 289.6 289.6 
65 -12.35149 0.00042725 450.08 450.08 448.89 450.01 0.000 288.3 288.3 
66 -19.74516 -0.00115967 445.68 445.68 445.62 445.09 0.000 287.2 287.2 
67 -21.16162 -0.00018311 412.49 412.49 411.94 411.94 0.000 279.0 279.0 
68 -22.34155 -0.00018311 407.57 407.57 407.02 407.02 0.000 277.8 277.8 
69 -28.67237 -0.00152588 399.35 399.34 398.80 399.19 0.000 275.8 275.8 
70 -29.86183 -0.00030518 396.25 396.25 396.10 396.10 0.000 275.0 275.0 
80 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
81 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
82 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

X83 -34.49336 0.05212402 115.00 115.05 115.00 115.05 0.000 ·206.1 206.1 
84 -34.49336 0.00000000 115.05 115.05 115.05 115.05 0.000 206.1 206.1 
90 -0.33903 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
91 -5.97062 -0.00378418 115.00 115.00 114.86 114.85 0.000 206,1 206.1 
92 -30.88054 -0.01971436 115.00 114.98 114.85 114.81 0.000 206.1 206.1 
93 -31.23668 0.00000000 115.05 115.05 114.82 114.82 NIA 206.1 206.1 
94 -31.35167 0.00000000 115.05 115.05 114.77 114.77 NIA 206.1 206.1 

100 -0.38526 0.00000000 115.00 . 115.00 115.0(! 115.00 0.000 206.1 206.1 
101 -2.10342 -0.00097656 115.00 115.00 114.84 114.84 0.000 206.1 206.1 
102 -120.26759 -0.09539795 115.00 114.90 114.84 114.58 0.000 206.1 206.1 
103 ·2.49892 -0.00012207 115.00 115.00 114.84 114.84 0.000 206.1 206.1 
200 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
201 I 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

X202 -20.18750 -45.00000000 115.00 70.00 115.00 70.00 0.000 206.1 195.1 
203 I 19.79171 0.00000000 70.00 70.00 70.00 70.00 NIA 195.1 195.1 
204 19.79171 0.00000000 70.00 70.00 70.00 70.00 NIA 195.1 195.1 

AS-1434 



. RPP-24544 REV ld 

AFT ArrrYN 3.0 Output 
DMJMH•N 

(11 ol 13) 

Calculation No. 145579-D-CA.:.061, Rev. 0 
Attachment 2 

Page 102 of 104 

2124/2006 

AFT Arrow Madel Main OGTS Case 4 (115"F, Heat Transfer, Dirty Fillers, Backdrafl Damper) 

Jct P Static dTSlag. TSlag. T Slag. T Slalic In T Static dH H Slag.In H Slag. 

Out Inlet OuUet Out Slag. Out-
fin. H20 std. fnll fdea. Fl fdea. Fl fdea: Fl Idea.A Idea.A fBtu/lbml. fBtullbml fBtullbml 

210 0.00000 0.00000000 -115.00 115.00 115.00 115.00 0.000 206.1 206.1 
211 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 
212 0.00000 0.00000000 115.00 115.00 115.00 115.00 0.000 206.1 206.1 

X213 21.77087 -45.00000000 115.00 70.00 115.00 70.00 0.000 206.1 195.1 
214 No Solution No Solution No Solution No Solution No Solution No Solution o;ooo No Solution No Solution 
215 No Solution No Solution No Solulion No Solution No Solution · No Solution 0.000 No Solution No Solution 
625 -124:-19402 0.00000000 221.50 221.50 221.50 221.50 0.000 2321 232.1 

631 -139.02600 0.00000000 221.49 221.49 221.49 221.49 0.000 232.1 2321 
638 -167.33318 . 0.00000000 304.34 304.34 304.34 304.34 0.000 252.4 252.4 
637 -30.69100 0.00000000 115.29 115.29 115.00 · 115.00 0.000 206.1 206.1 
638 No Solution No Solution No Solution No Solution No Solution No Solution 0.000 No Solution No Solution 

Jct H Slaticln H Slatic Sonic 
Out Area 

IBtuRbml IBtullbml ftni:hes21 

1 206.1 206.1 1.2722 
2 206.0 206.0 1.2741 
3 206.0 206.0 1.2799 

4 206.0 206.0 1.2865 

5 206.0 206.0 1.2892 

6 206.0 393.7 1.2898 

7 380.3 380.2 1.9397 
8 357.5 357.5 1.8708 
9 356.6 356.6 1.8715 
16 215.5 215.5 NIA 
17 215.3 215.3 13.2699 
18 215.3 215.3 13.2775 
19 215.3 215.2 13.2868 

20 215.2 215.2 13.5069 
21 215.2 215.2 NIA 
22 215.1 215.1 15.9344 
23 215.1 221.2 16.4869 
24 221.2 221.2 17.0747 
25 232.0 232.0 NIA 
26 221.1 221.1 17.1051 
27 221.1 221.1 17.1255 
28 221.0 221.0 17.8703 
29 221.0 221.0 17.5799 

30 220.9 220.9 17.8768 

31 232.0 . 232.0 N/A 
32 220.6 220.6 17,8706 

33 214.1 214.1 NIA 
34 214.0 245.8 31.4643 
36 252.3 252.3 NIA 
37 242.8 242.8 37.7203 
38 242.7 242.7 37.7531 
39 242.6 242.4 37.7780 
40 242.3 280.1 · 37.8077 
41 279.8 279.8 25.9006 
42 279.7 279.7 25.9237 
43 279.6 279.7 N/A 
44 206.1 206;1 25.2635 
50 206.1 206.1 0.9206 
51 206.0 206.0 0.9250 

52 206.0 206.0 0.9330 

AS-1435 



. AFT tvrow 3.0 OulpUI 
DMJMH+N 

Jct H Slaticln 

IBIUJlbml 
53 206.0 
54 206.0 
55 289.9 
60 206.1 
61 206.1 

X62 206.1 
63 313.6 
64 2B9.3 
65 288.0 
B6 287.2 
67 278.9 
68 277.6 
69 275.6 
70 275.0 
80 206.1 
81 20B.1 
82 206.1 

X83 206.1 
84 206.1 
90 206.1 
91 206.0 
92 206.0 
93 206.0 
94 206.0 

100 206.1 
101 206.0 
102 206.0 
103 206.0 
200 206.1 
201 206.1 

X202 206.1 
203 195.1 
204 195.1 
210 206.1 
·211 206.1 
212 206.1 

X213 206.1 
214 No Solution 
215 No Solution 
625 232.1 
631 232.1 
636 252.4 
637 206.1 
638 No Solution 

Junction Loss Tabfe 
Jct Pipe Pipe 

# Dir. 
16 P94 In 

PIS Out 
P70 In 

21 P21 Out 
P20 In 

RPP~24544 REV ld 
Calculation No. I 4$579~D.:.CA-061, Rev. 0 

(12of13) . 

· · Attachment 2 
Page.· 103 ofi 04 

2/24/2008 

AFT /vrow Model Main OGTS Case 4 (115"F, Heat-Transfer, Duty Fillers. Backdraft Damper) 

H Sla6c Sonic 
Out Area 

IBlullbml linches2l 
206.0 0.9352 
20B.0 0.9379 
289.9 NIA 
20B.1 0.0000 
20B.1 0.0000 
313.6 0.0000 
313.6 0.0000 
289.3 NIA 
288.2 2.8338 
287.0 2.8461 
278.9 2.8463 
277.6 2.8471 
275.7 2.8439 
275.0 2.8879 
206.1 0.0000 
206.1 0.0000 
206.1 0.0000 
206.1 0.0000 
206.1 0.0000 
206.1 7.3009 
206.0 7.3192 
206.0 7.4159 
206.0 NIA 
206.0 NIA 
206.1 9.4096 
206.0 9.4282 
206.0 9.4601 
206.0 9.4554 
206.1 0,0000 
206.1 0.0000 
195.1 0.0000 
195.1 NIA 
195.1 NIA 
206.1 0.0000 
206.1 0.0000 
206.1 0.0000 
195.1 0.0000 

No Solution 0.0000 
NO Solution 0.0000 

232.1 0.0000 
232.1 0.0000 
252.4 0.0000 
206.1 2.5473 

.No Solution 0.0000 

dPSlag.Tolal 
lin. H2O std. I 

-0.09459 
0.000 

0.2090 
0.000 
0.000 

AS-1436 



AFT Arrow. 3.0 Output 
DMJMH+N 

Jct Pipe Pipe 
# Dir. 

P204 In 
25 P24 In 

P625 In 
P2S Ou! 

31 P30 In 
P31 Ou! 

P631 In 

33 P32 In 
P33 ·out 

P103 In 
36 P35 In 

P36 Ou! 
P636 In 

55 pg In 
PSS Ou! 
P54 In 

64 P63 In 
P64 Outl 
PSS In 

93 P92 In I 
P93 Ou! 

P637 In 
94· P93 In 

P94 Out 
P84 In 

203 P202 In 
P203 Out 
P638 In 

204 P203 In 
P204 Out 
P21S In 

· ·.RPf:-24544 REV ld .. 

(13of 13) 

Calculation No; 145579':..D:.CA-061, Rev. 0 
Attachment 2 

Page 104 ofl 04 

2/24/2006 

AFT /Vrow Model Main OGTS Case 4 (115"F, Heat Transfer, Dirly Fillers. Bad<dialt Damper) 

dPSlag. Tolal 
lin. H20 std.l 

0.000 
0.000 
0.000 

-17.07 
0.000 
0.000 
0.000 

0.02937 
0.000 

0.5491 
0.000 
0.000 
0.000 

0.1656 
0.000 

-0.05159 
0.000 
0.000 

0.5449 
-0.2251 

0.000 
0.6539 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

AS-1437 
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> Vl 
I ...... 

.j::,,. 

.j::,,. 
0 

Table 3-1. Main OGTS Ducting 

Size Inside Dia. Component Details Schedule 
(in.) (in.) 

l:J¢y ~·"\j'~fl~il~*.#!' ' IO.'· I~ L'>' . ' ,,,,, j)G/iir'.\f'.}?i;{g{&[ifi;i\~f I?0r;i.l/;v,lt1(t;f;[:.;fs1~lr{iyi!,J??li10 t\ilfiif;,;,\ .:.~ ".'~,~,,,,:-, /i~ ' \'.'./::)i ,,.,, .,, .-,.-;,:/-';;; ·::-:-·· 

J6 ICV Outlet 

P6 Piping, 6-VOG-35-0217 6" Duct 6 40S 6.065 
90° Elbow, RID = 

P6 Elbow 1.5 6 40S 6.065 

J7 Reducer 5 x 6 Reducer, 11 ° 6x5 40S . 6.065/5 .04 7" 

P7 Expansion Joint, EJ-502 DME 5" size 5 4.9 
II Piping, 5-VOG-35-0217 511 Duct 5 40S 5.295 

45° Elbow, RID = 
II Elbow 1.5 5 40S 5.295 
II Piping, 5-VOG-35-0217 5" Duct 5 40S 5.295 

45° Elbow, RID= 
P7 Elbow 1.5 5 40S · 5295 

Total: 

J639 Reducer 5 x 6 Reducer, 11 ° 5x6 40S 5.047/6.065 

P639 Piping, 6-VOG-35-0217 611 Duct 6 40S 6.065 

J8 Valve, HV-114 611 Keystone 6 5.8125 

P8 Piping, 6-VOG-35-0217 611 Duct 6 40S 6.065 

P8 Expansion Joint, EJ-503 DME611 6 5.782 

Total: 

Length 
(in.) 

72.00 

10.25 

26.625 

24.000 

93.500 

144.125 

10.25 

. 60.0 

27.5 

11 

38.500 

Calculation No. 145579-D-Ci ___ , Rev. 0 

Length 
ASHRAE 

Fitting 
(ft.) 

No 

CDl 1-1 

CD3-l 

ARROW 

CR6-3 

CDl 1-1 

CD3-3 

CDl 1-1 

CD3°-3 

12.010 Total: 

ARROW 
CDl 1-1 

ARROW 
CDll-1 

CR6-3 

3.208 Total: 

ASHRAE 
Loss 
Coef. 

ARROW 

0.0140 

ARROW 
0.270 

ARROW 

0;090 

ARROW 

0.090 

0A50 

ARROW 
ARROW 

ARROW 
.. 

ARROW 
. 0.240 

0.240 

Attachment 3 
Page3 of 43 
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Component 

J9 Valve, HV-115 

P9 Piping, 6-VOG-35-0217 

II Elbow 
II Piping, 6-VOG-35-0217 

P9 Reducer 

JSS Lateral 

PSS Piping, 5-VOG-35-0217 

PSS Elbow 

Details 

6" Keystone 

6" Duct 
· 45° Elbow, RID = 
1.5 

6" Duct 

5 x 6 Reducer, 11 ° 

45° Lateral, Thru 
Flow 

5" Duct 
45° Elbow, RID = 
1.5 

45° Lateral, 

Table 3-1. Main OGTS Ductlng 

Size 
(in.) 

6 

6 

6 

6 

6x5 

5 
s· 

5 

Schedule 

40S 

40S 

40S 

40S 

40S 

40S 

40S 

Inside Dia. 
(in.) 

5.8125 

Length 
· (in.) 

6.065 32 

6.065 

6.065 9 

6.065/5 .04 7" 

Total: · 41.000 

5.047 

5.047 9.50 

5.047 

Total: 9.500 

J64 Lateral Branch Flow 5 40S 5.047 

J 53 A WTE Outlet 

P53 Expansion Joint, EJ-407 DME4" 4 4.025 26.625 

P53 Piping, 4-VOG-34-0212 4" Duct 4 40S 4.026 57 

Total: 83.625 

J54 Valve, HV-113 4" Keystone 3.875. 

P54 Piping, 4-VOG-34-0212 4" Duct 4 40S 4.026 36.5 

,, .. . .. 

Calculation No. 145579-D-Cn..-vvl, Rev. 0 
Attachment 3 ... 

ASHRAE ASHRAE 
Length 

(ft.) Fitting Loss 
No Coef. 

ARROW ARROW 

CDl 1-1 ·ARROW 

CD3-3 0.08 
CDl 1-1 ·ARROW 

0.090 

3.417 Total: 0.170 

ARROW ARROW 
CDl 1-1 ARROW. 

CD3-3 0.08 

0.792 Total: 0.080 

ARROW ARROW 

CR6-3 0.320 

CDll-1 ARROW 

6.969 Total: 0.320. 
.ARROW ARROW 

CDll.-1 .·ARROW 

Page 4of.4~ · 
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Table 3-1. Main OGTS Ducting 

" 
" 

" 
P54 

155 

Component 

Elbow 
Piping, 4-VOG-34-0212 

Elbow 

Piping, 4-VOG-34-0212 

Lateral 

Assigned flow from Dried 
Waste Transfer Vac. 

Details 

90° Elbow, RID = 
1.5 

4" Duct 
90° Elbow, RID= 
1.5 

4" Duct 

45° Lateral Tee, 
Branch Flow 

Size 
(in.) 

4 

4 

4 

4 

4 

1637 Pump 2682 Lbm/hr 

P637 Piping, 6-VOG-33-0201 

180 Atmospheric Junction 

P80 Inlet Pipe 

HEPA Filter, 32-N02-
181 016B 
P8 l Inlet Pipe 

6 

1-1/2" Pipe 1-1/2 
Flanders, dP @ 
1.3" w.c. (2.6" 
Dirty) at 40 ac fm 
at -1.3" w.g., 0-
007-1-12-RF-NU-
00-E3-Z04059 6 

1-1/2" Pipe 1-1/2 
Tank inlet and 

182 Staging tank, 32-D74-016 outlet Loss Coef. Large 

Schedule 

40S 
40S 

40S 

40S 

40S 

40S 

40S 

40S 

Inside Dia. 
(in.) 

4.026 
4.026 

4.026 

4.026 

Total: 

4.026 

6.065 

1.61 

1.61 

Length 
(in.) 

244 

Calculation No. 145579-D-C. - ----,Rev.() .. · 
Attachment 3 . 
Page 5 of 43 · 

Length ASHRAE ASHRAE 
Fitting Loss · Cv . 

(ft.) No Coef. 

CD3-l 0.2 
CDll-1 ARROW 

CD3-l 0.2 

2.75 CDl 1-1 ARROW 

283.250 23.604 Total: 0.400 

ARROW ARROW 

NA 

6 CDl 1-1 ARROW 

24 CDl 1-1 ARROW 

1.5 



Table 3-1. Main OGTS Ducting 

Size Inside Dia. Component Details Schedule 
(in.) (in.) 

P82 2-VOG-32-0113 2" Pipe 2. 40S 2.067 

Total: 
xJ83 Iso Valve, 32-V-003 211 Ball 2 40S 2.067 

P83 2-VOG-32-0113 211 Pipe 2 40S 2.067 
90° Elbow, RID= 

II Elbow 1.5 2 40S 2,067 
II 2-VOG-32-0113 2" Pipe 2 40S 2.067 

90° Elbow, RID=' 
II Elbow 1.5 2 40S 2.067 
II 2-VOG-32-0113 2" Pipe 2 40S 2.067 
II Tee 2 11 Flow-thru Tee 2 40S 2.067 

P83 2-VOG-32-0113 2" Pipe 2 40S 2.067 

Total: 

2" x 311 Reducer, 2x 
J84 Reducer 18° 311 40S 2.067/3.068 

311 Flow-thru 
P84 Lateral Lateral, 45° 3 40S 3.068 

II 3-VOG-32-0113 311 Pipe 3 40S 3.068 
90° Elbow, RID= 

II Elbow 1.5 3 40S 3.068 
II 3-VOG-32-0113 3" Pipe 3 40S 3.068 

90° Elbow, RID= 
II Elbow 1.5 3 40S 3.068 
II 3-VOG-32-0113 3" Pipe 3 40S 3.068 
II Elbow 45° Elbow, RID= 3 40S 3.068 

Length 
(in.) 

18 

42.000 

3 

17 

36 

42 

51 

149.000 

3.5 

357 

144 

150 

Calculation No. 145579-D-C .. , R~v. 0 

Length ASHRAE 
Fitting 

(ft.) 
No 

CDl 1-1 

3.500 Total: 

ARROW 

CDl 1-1 

CD3-l 

CDll-1 

cn3.:1 

CDll-1 

ED5-3 

CDl 1-1 
12.417 Total: 

ARROW 

EDS-2 

CDl 1-1 

CD3-l 

CDll-1 

CD3-1 

CDI 1-1 

CD3-3 

ASHRAE. 
Loss 
Coef. 

ARROW 

1.500 

ARROW 

ARROW 

0.3 

·ARROW 

0.3 

ARROW 

1.92 
ARROW. 

2.520 

ARROW 

0.02 

ARROW 

0.3 

ARROW 

0.3 

ARROW 

0.18 

Attachment 3 · 
Page 6 of 43 
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Component Details 

1.5 
II 3-VOG-32-0113 311 Pipe 

45° Elbow, RID = 
II Elbow 1.5 
II 3-VOG-32-0113 311 Pipe 

90° Elbow, RJD = · 

Table 3-1. Main OGTS Ducting 

Size 
(in.) 

3 

3 

3 

Schedule 

40S 

40S 

40S 

Inside Dia. 
(in.). 

3.068 

3.068 

·3.068 

Length 
(in.) 

10 

100 

'. 

Calculation No. 145579-D~C), .• i, Rev. 0 
Attachment 3 
Page7 of 43 

ASHRAE ASHRAE Length 
(ft.) Fitting Loss 

No Coef. 

CDll-1 ARROW 

CD3-3 0.18 

CDl 1-1 ARROW 

Cv 

1.5 3 40S 3.068 Elbow CD3-1 0.3 
P84 3-VOG-32-0113 311 Pipe 3 40S 3.068 43 CDll-'l ARROW 

J94 (Scrubber Inlet Header) Total: · 804.000 67 .000 Total: 1.280 

J210 Atmospheric Junction 

P210 Inlet Pipe 

HEPA Filter, 37-N02-
J211 014A 

P211 Inlet Pipe 

J212 Storage Tank, 37-D74-010 

P212 2-VOG-37-0370 

xJ213 Iso Valve, 37-V-004 

P213 2-VOG-37~0370 

II Elbow 

1-1/2" Pipe 
Flanders, dP @ 
1.3" w.c. (2.6" 
Dirty) at 40 acfm 
at -1.3 11 w.g., 0-
007-1-12-RF-NU-
00-E3-Z04059 

1-1/2" Pipe 
1-1/211 Inlet to 2" 
Outlet 

2" Pipe 

2" Ball 

2" Pipe 
90° Elbow, RJD = 
1.5 

1-1/2 40S 1.61 6 CDll-1 ARROW 

6 

1-1/2 40S 1.61 20 CDll-1 ARROW 

Large 1.5 

2 40S 2.067 18 CDll-1 ARROW 

2 40S 2.067 CDll-1 ARROW 

2 40S 2.067 17 CDll-1 ARROW 

2 40S 2.067 CD3-1 · 0.3 

--~- .'I 
i-c .. , I., 

N .. •. -~ 
v-, . 
.j:::,.· 
~-

g; 
·<·· 
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Table 3-1. Main OGTS Dubting 

Size Inside Dia. Component Detail~ Schedule 
(in.) (in.) 

" 2-VOG-37-0370 2';Pipe: 2 40S 2.067 
45° Elbow, RID = 

II Elbow 1.5 2 40S 2.067 

" 2-VOG-37-0370 2" Pipe 2 40S 2.067 
90° Elbow, RID =:== 

II Elbow 1.5 2 40S 2.067 

Total: 

211 x 311 std reducer,· 2x 
1214 Reducer 18° '3" 40S 2.067/3.068 

P214 3-VOG-37-0370 311 Pipe 3 40S · 3.068 
45° Lateral, Flow-

" Lateral thru 3 40S 3.068 

" 3-VOG-37-0370 3" Pipe 3 40S 3.068 

Total:. 
311 x 4" std reducer, 

J215 Reducer 14° 3 40S 3~068/4.026 
45° Lateral, Flow:.. 

P215 Lateral thru 4 40S 4.026 
II 4-VOG-37-0370 4 11 Pipe 4 40S 4.026 

45° Lateral, Flow-
" Lateral thru 4 40S 4.026 

45° Elbow, RID= 
" Elbow 1.5 4 40S. 4.026 
II 4~VOG-37-0370 4 11 Pioe 4 40S 4.026 

45° Elbow, RID= 
II Elbow 1.5 4 40S 4.026 

Length 
(in.) 

32.25 

132.5 

181.750 

3.5 

157.5 

20 

136 

313.500 

4 

20 

134 

20 

24 

CalculationNo. 145579~0-C}!\-, .,·,·,R~v. 0, 
Attachment 3 .. 
Page8of 43 

Length 
ASHRAE ASHRAE 
.Fitting Loss Cv (ft~) 

No Coef. 

CDl 1-1 ARROW 

CD3-3 0.3 

CDl 1-l ARROW. 

CD3-1 0.3 

15.146 Total: 0.900 

ARROW ARROW 
CDl 1-1 ARROW 

ED5-2 0.02 

CDl 1-1 ARROW 
26.125 Total: 0.020 

ARROW ARROW 

EDS-2 0.02 

CDl 1-1 ARROW 

ED5-2 0.02 

CD3-3 0.13 

CDll-1 ARROW 

CD3-3 O.i3 



Table 3-1. Main OGTS Ducting 

Size Inside Dia. Component Details Schedule 
(in.) (in.) 

II 4-VOG-37-0370 4 11 Pipe 4 40S 4.026 
90° Elbow, RID= 

II Elbow 1.5 4 40S 4.026 
II 4-VOG-37-0370 411 Pipe· 4 40S 4.026 

90° Elbow, RID :;: 
II Elbow 1.5 4 40S 4.026 
II 4-VOG-37-0370 411 Pipe 4 40S 4.026 

90° Elbow, RID= 

• 
II Elbow 1.5 4 40S 4.026. 

VI 
I - P215 4-VOG-37-0370 4 11 Pipe 4 40S 4,026 

t (Wet Scrubber Air 
0\ J203 Dilution Connection) Total: 

Length 
(in.) 

728.5 

93.5 

15 

11 

1046.000 

Calcul~tionNo. 145579-D-Cl· .:> Rev, 0. 

Length ASHRAE 
Fitting 

(ft.) No 

CDl 1-1 

CD3-l 
CDll-1 

CD3-l 

CDl 1-1 

CD3-l 

CDll-1 

87.167 Total: 

ASHRAE 
Loss 
Coef. 

ARROW 

0.2 

ARROW 

0.2 

ARROW 

0.2 

ARROW 

0.900 

At.tachn:ient 3 
Page 9 of43 

Cv 

-· p...' 



------------------~----- -

Table 3-2. Main OGTS Inlet Filters 

• VI 
I ..... 

.i:,. 

.i:,. 
--.J 

Component 

JS0 Atmos heric Junction 

PS0 Inlet Housin and screen 

II Sudden Contraction 

Inlet Piping, 4-AA-34-
II 0213 

II Elbow 
Inlet Piping, 4-AA-34-

II 0213 

PS0 Inlet Transition 

Details 

16" square Intake 
with birdscreen 
(60% o en , S.Stl 
16" square x 411 

Dia 

4" straight duct, 
S.Stl 
90° Elbow, RID= 
1.5, S.Stl 
4" straight duct, 
S.Stl 
Flanders, Sudden 
Expansion, 4 x 12, 
180° 

Size 
(in.) 

16 X 

16 
16 X 

4 

4 

4 

4 

Flanders, dP @ 12 x 
HEPA Filter, 34-N02-026 0.12" w.c. (0.24" 12 x 

JSl Pre Dir at 250 acfm 2" L 
Flanders, dP @ 
1.3" w.c. (2.6" 
Dirty) at 250 acfm, 12 x 
P-007-W-42_~N2- 12 x 
NU-51-21-CC"'" 12" 

J51 HEPA Filter, 34-N02-026 FUS, 4" RF Flan e L 

Schedule 

40S 

40S 

40S 

40S 

Inside Dia. 
(in.) 

17.49 

4.026 

4.026 

4.026 

4.026 

4.026/12.0 SQ 

Total: 

4 

Length 
(in.) 

74 

57 

Calculation No. 14SS79~D-C~;;.0&·1~ Rev. 0 · 
Attachment 3 
Page 10 of 43 

Length ASHRAE ASHRAE 
(ft._) Fitting · Loss 

No Coef. 
Cv 

CR6-
l/ER3-l 2.12 

EDl-1 o;s 

CDl 1-1 ARROW 

CD3-l 0.2 

CDl 1-1 ARROW 

ED4-2 0.34 

131.000 10.917 Total: 3.160 

2 

11 

~::: 
""C ,_. 
N 
~ 
VI 
.i:,.' 
.i::,;. 

~- . 

< ..... 
0. 



Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. 
Component Details Schedule 

(in.) (in.) 

Interface 

Total Pressure 
drop at 250 cfm 1.42 clean Total: 

2.84 dirtv 

Flanders, Sudden 
Contraction, 12 x 12.0 SQ/4.26 

PSI Outlet Transition 4, 180° Rnd 
Outlet Piping, 4-AA-34- 411 straight duct, • VI II 0213 S.Stl 4 40S 4.026 I -~ 90° Elbow, RID= 

~ II Elbow 1.5, S.Stl 4 40S 4.026 00 

Outlet Piping, 4-AA-34- 411 straight duct, 
PSI 0213 S.Stl 4 40S 4.026 

Total: 

J52 Iso Valve, HV-111 4 11 Keystone 4 3.875 
Outlet Piping, 4-AA-34- 411 straight duct, 

P52 0213 S.Stl 4 40S 4.026 

P52 Expansion Joint, EJ-406 DME411 4 40S 4.025 
AWTEK= 1.5 

J53 A WTE Room (Inlet and Exit) Total: 

JI Atmospheric Junction 

Pl Inlet Housing and screen 16" square Intake 16 X 17.49 

Length 
(in.) 

13.0000 

1.083 

12.25 

21.625 

33.875 

2.823 

20.5 

26.625 

47.125 

Calculation No. 145579-D~c;~, . ":,, Rev. 0 · 
Attachment 3 
Page 11 of43 

Length 
ASHRAE ASHRAE 

Fitting Loss Cv (ft.) 
No Coef. 

Total: 0.0000 

ft 

EDl-1 0.5 

CDl 1-1 ARROW 

CD3-l 0.2 

CDI 1-1 ARROW 
Total: 0.700 

ft 

ARROW ARROW 425 

CDl 1-1 ARROW 

CR6-3 0.320 

3.927 Total: 0.320 

CR6- 2.12 

~ 
""C 
I 

N 
.j::.. 
VI 
.j::.. 
.j::.. 

§ 
< ...... 
0. 



Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. 
Component Details Schedule 

(in.) . (in.) 

with birdscreen, 16 
(60% open) S.Stl 

Inlet Piping, 6-AA-35- 611 straight duct, 
II 0218 S.Stl 6 40S 6.065 

Flanders, Sudden 
Expansion, 6 dia x 

Pl N02-010 Inlet Transition 12 dia, 180° 6 40S 6.065/12.0 so 
Total: 

Flanders, 0.1211 

HEPA Filter, 35-N02-010 w.c. (0.2411 Dirty) 
12 Pre at 500 cfm 

Flanders, 1.0" w.c. 
(2.0 11 Dirty) at 500 
cfm, P-007-W-43- 24x 
N2-NU-5 l-23-GG- 24x 

J2 HEP A Filter, 35-N02-010 DUS 16 12 
Total Pressure 
drop at 5 00 cfm 1.12 clean Total: 

2.24 dirtv 
Flanders, Sudden 12.0 SQ/6.065 

P2 Outlet Transition Contraction, 24 x 6 Rnd 
611 straight duct, 

II Piping, 6-AA-3 5-0218 S.Stl 6 40S 6.065 
90° Elbow, RID= 

II Elbow No. 1 1.5, S.Stl 6 40S 6.065 
611 straight duct, 

II Piping, 6-AA-35-0218 S.Stl 6 40S 6.065 
II Elbow No. 2 45° Elbow, RID= 6 40S 6.065 

Length 
(in.) 

64.000 

0.000 

64.000 

2.000 

5.875 

7.875 

42.000 

62.000 

Calculation No. 145579~D~CJ , Rev. 0 

Length 
ASHRAE 

Fitting 
(ft.) 

No 

l/ER3-1 

CDl 1-1 

ED4-2 

5.333 Total: 

0.656 Total: 

EDl-1 

CDl 1-1 

CD3-l 

CDl 1-1 

CD3-3 

ASHRAE 
Loss 
Coef. 

ARROW 

0.81 

2.930 

0.000 

0.500 

ARROW 

0.130 

ARROW 

0.080 

Attach.ment 3 
Page 12 of43 

Cv 



• Vl 
I ..... 
~ 
Vl 
0 

J3 

P3 

II 

J4 

P4 

II 

II 

II 

II 

P4 

Component 

Reducer 

Piping, 4-AA-35-0218 

Flowmeter 

Reducer 

Elbow No. 3 

Pil)ing, 6-AA-35-0218 

-
Elbow No. 4 

Piping, 6-AA-35-0218 

Elbow No. 5 

Pioing, 6-AA-35-0218 

Details 

1.5, S.Stl 

. 6" X 4", 22° 
4" straight duct, 
S.Stl 
3 ea Size 1 
Annubar 
flowmeter 

6" X 4", 22° 
45° Elbow, RID= 
1.5, S.Stl 
611 straight duct, 
S.Stl 
90° Elbow, RID= 
1.5, S.Stl 
6" straight duct, 
S.Stl 
90° Elbow, RID = 
1.5, S.Stl 
6" straight duct, 
S.Stl 

Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. 
Schedule 

(in.) (in.) 

Total: 

6x4 40S 6.065/4.026" 

4 40S 4.026 

4 4.026 

Total: 

4x6 40S 4.026/6.065" 

6 40S 6.065 

6 40S 6.065 

6 40S 6.065 

6 40S 6.065 

6 40S 6.065 

6 40S 6.065 

Total 

Length 
(in.) 

104.000 

5.500 

163.000 

177.167 

5.500 

12.000 

12.000 

38.000 

62.000 

\ .. 
I 

·. Calculation No. 145579-D-CJ;,, ___ c,i.', Rev. 0. 

•Length 
ASHRAE 

Fitting · 
(ft.) 

No 

8.667· Total: 

ARROW 

CDI 1-1 

Vendor 

14.764 Total: 

ARROW 

CD3-3 

CDl 1-1 

CD3-l 

CDl l~l 

CD3-l 

CDll-1 

5.167 Total: 

ASHRAE 
Loss 
Coef. 

0.710 

ARROW 

ARROW 

1.635 

1.855 

ARROW 

0.080 

ARROW 

0.014 

ARROW 

0.014 

ARROW 

0.358 

Attachment 3 
Page 13 of 43 

Cv 



• Vl 
I ...... 

.i:,.. 
Vl ...... 

Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. 
Component Details Schedule 

(in.) (in.) 

JS Reducer 6" X 4", 22° 6x4 40S 6.065/4.026" 

PS Expansion Joint, EJ-501 DME4" 4 4.025 
ICY Box K = 1.5 

J6 ICY Box CP (Inlet and exit) 

Length 
(in.) 

5.500 

26.625 

' ' ' .· ' ' i 

Calculation No. 145579~D-CA,-.._,.;;{, Rev. 0 ' 

Length 
(ft.) 

· Attachment 3 
Page 14 of43 

ASHRAE ASHRAE 
Fitting Loss Cv · 

No Coef. 

ARROW ARROW 

CR6-3 0.32 

·•±~fu'.nifiii~•i1r{firit;~fsi~ri~F~a:,iviii~i'.,Fiit~t:fiff~i'.Stf~~ili:·N6:'.iiV"'.:,•:•.:··;7•?:••.·,:::·;1::,::·.:,~0·;::?'.;1://•·;:_:X'.•?·::::,:••;,::E';;:'.:·<;,~·?~•tf::":>:.:·:r:::::::,':'.¾:-::'.:;·::,:?:::::r::;::':1::i"J:·:::r;·:;,::;c:·:r::?;; 
160 Atmospheric Junction 

P60 

II 

II 

P60 

J61 

J61 

Inlet Housing and screen 
Inlet Piping, 8-AA-36-
0322 

Reducer 

Inlet Transition 

HEPA Filter, 36-N02-049, 
Pre 

HEPA.Filter, 36-N02-049 

16" square Intake 
with birdscreen, 
(60% open) S.Stl 
811 straight duct, 
S.Stl 
8 x 12 Reducer, 
28.5° 

Sudden Expansion 

Flanders, dP @ 
0.12" w.c, (0.24" 
Dirty) at 1000 
acfm 
Flanders, dp @ 
1.0" w.c. (2.0" 
Dirty) at 1000 
acfm, P-007-W-
42-N2-NU-51-21-
GG-FUS, 12" RF 
Flange Interface 

16 X 

16 

8 
8x 
12 

12 

24x 
24x 
30 

l0S 

l0S 

l0S 

~ 
CR6- "'l:i 

I 

17.49 1/ER3-l 2.12 N 
.i:,.. 
Vl 
.i:,.. 

8,329 100 CDll-1 ARROW .i:,.. 

~ 
8.329/12.39" 20 ED4-1 0.33 < 
12" Rnd/24.0 

...... 
0,' 

SQ 0 ED4-2 0.72 

Total: 120.000 10.000 Total: 3.170 

2 

12 11 



> 
VI 
I ...... 

.J:>. 
VI 
N 

P61 

II 

II 

P61 

xJ62 

P62 

II 

II 

P62 

J63 

P63 

Component 

Note: Filter is depicted as 
12"sq x 30" lg 

Outlet Transition 

Reducer 
Outlet Piping, 6-AA-36-
0322 

45° Wve 

Isolation Valve, TV-014 

45° Wye 
Outlet Piping, 6-AA-36-
0322 

Elbow, 2 ea. 
Outlet Piping, 6-AA-36-
0322 

Reducer 

Elbow 

Details 

Total Pressure 
drop at 1000 cfm 

Sudden 
Contraction 
12 x 6 Reducer, 
41.32° 
611 straight duct, 
S.Stl 
45° Wye, one 
branch closed 

611 Keystone 
45° Wye, one 
branch closed 
611 straight duct, 
S.Stl 
90°. Elbow, RID = 
1.5, S.Stl 
611 straight duct, 
S.Stl 

611 x 5" Reducer, 
110 

90° Elbow, RID = . 

Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. 
Schedule 

(in.) (in.) 

1.12 clean Total: 

2.24 dirty 
24.0 SQ/ 12 

Rnd 
12 X 

6 40S 12.39/6.065 

6 40S 6.065 

6 40S 6.065 

Total: 

6 5.8125 

6 40S 6.065 

6 40S 6.065 

6 40S 6.065 

6 40S 6.065 

Total: 

6x5 40S 6.065/5.047 

5 40S 5.047 

Length 
(in.) 

13.000 

30 

44 

17 

91.000 

17 

70 

104.5 

191.500 

5 

Calculation No. 145579-D-CA-\.,,;,~, Rev. 0 
Attachment 3 
Page 15 of 43 

Length 
ASHRAE ASHRAE 

Fitting Loss Cv· (ft.) No. Coef. 

1.083 Total: 0.000 

EDl-1 0.5 

· ED4-1 0.76 

CDl 1-1 ARROW 

SO5-1 0.38 

7.583 Total: 1.350 

ARROW ARROW 155 

ED5-1 0.07 

CDl 1-1 ARROW 

CD3-1. 028 

co11.;1 0.130 

15.958 Total: 0.200 

ARROW· ARROW 
CD3-1 0.15 



Component Details 

1.5, S.Stl 

45° Lateral Flow 
II Lateral Tee Thru 
II Straight Tee 511 Flow Thru 

Outlet Piping, 5-AA-36- 5" straight duct, 
II 0217 S.Stl 

6" x 5" Reducer, 

Table 3-2. Main OGTS Inlet Filters 

Size 
(in.) 

5 
5 

5 

Schedule 

40S 

40S 

40S 

Inside Dia. 
(in.) 

5.047 

5.047 

5.047 

Length 
(in.) 

18 

14 

9.75 

P63 Reducer 11 ° 5 x 6 40S 5.047/6.065 · 5 

Calculation No. 145579-D-CJ~.,,----~, Rev. 0 
Attachment 3 
Page 16 of 43 

ASHRAE ASHRAE Length 
(ft.) Fitting 

No 
Loss 
Coef. 

ED5-2 0.02 
ED5-3 0.48 

CDll-1 . ARROW 

ED4.,1 0.09 

Cv 

J64 Lateral Tee at SMF Total: 46.750 3.896 Total: 0.740 

'(:r'~ijijj~fiti'~\A!iH!/virit[:ttw~f{sfFUb6if{irti~ti1;sffgf{it7{,NShtl1tfJJI'\'.{;i}:slflf½M)llt1tft1iil:sit?if!iifff;/Jt;i~if 1;lfj;fJ,/'.~;~:ttif1{\\WMB'Yii,ttfJ!J 
J90 Atmospheric Junction 

45° Elbow with 
birdscreen ( 60% 
Open), RID;;:;1.5, 

P90 Inlet Elbow and screen S.Stl 12 10S 12.39 
90° Elbow, RID= 

II Inlet Elbow 1.5, S.Stl . 12 l0S · 12.39 . 
Inlet Piping, 12-AA-36- 1211 straight duct, 

II 0323 S.Stl 12 l0S 12.39 48 
90° Elbow, RID = 

II Inlet Elbow 1.5, S.Stl 12 l0S 12.39 
90°Wye, one 

II 90°Wye branch closed 12 10$ 12.39 30 
Flanders 1211 Dia x 
24" SQ, S.Stl, 

P90 Inlet Transition Sudden Expansion 

Total: 78.000 ... 6.500 

'· CD6'· 
1/CD3.,14 

CD3-9 

=""""'~ 

1.08 

0.18 

CDll-1 ARROW 

CD3-9 0.18 

EDS-6 ·0.64 

ED4-2 0.73 

Total: 2.810 

-· i::i:.. 



Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. Component Details· Schedule 
(in.) (in,) 

Flanders, dP@ 
0.12" w.c. (0.24" 

HEPA Filter, 36-N02- Dirty) at loOO 
J91 101/102, Pre acfm 

Flanders, dP @ 
1.0" w.c. (2.0" 
Dirty) at 1000 · 
acfm, P-007-W-
42-NZ-NU-51-21- 24x 

HEPA Filter, 36-N02- GG-FUS, 12" RF 24x 
J91 101/102 Flange Interface 22 12 

Total Pressure 
drop at l 000 cfm 1.12 clean Total: 

Note: One physical filter 
is modeled to represent 
two in parallel, 2.24 dirty 

Flanders 12" Dia x 
24" SQ, S.Stl, 
Sudden 

P91 Outlet Transition Contraction 
90° Wye, one 

II 90° Wye branch closed 12 lOS 12.39 
Inlet Piping, 12-AA-36- 12" straight duct, 

II 0323 S.Stl 12 10S 12.39 
90° Wye, one 

P91 90° Wye branch closed 12 10S 12.39 

Total: 

Length 
(in.) 

2 

11 

13.000 

30 

20 

30 

80.000 

. . I 
Calculation No. 145579-D-Ck .. __ ,.: 0 Rev. 0 · 

Length ASHRAE 
Fitting 

(ft.) 
No 

1.083 Total: 

EDl-1 

EDS-1 

CDl 1-1 

EDS-6 

6.667 Total: 

ASHRAE 
Loss 
Coef. 

0.000 

0.5 

0.24 

ARROW 

0.64 

1.380 

Attachment 3 
Page 17 of 43 

Cv 



Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. Length Component Details Schedule 
(in.) (in.) (in.) 

J92 FCV, FV-016 1211 Keystone 12 11.375 
90° Wye, one 

P92 90° Wye branch closed 12 10S 12.39 30 
Outlet Piping, 12-AA-36- 1211 straight duct, 

II 0323 S.Stl 12 10S 12.39 8 
90° Elbow, RID= 

II Outlet Elbow 1.5, S:Stl 12 10S 12.39 
Outlet Piping, 12-AA-36- 12" straight duct, 

II 0323 S.Stl 12 l0S 12.39 38.5 
> 90° Elbow, RID= VI 
I ' II Outlet Elbow 1.5, S.Stl . 12 l0S 12.39 ..... 
~ 

1211 straight duct, VI 
VI 

w 3" and 6" Flow 
Outlet Piping, 12-AA-36- Thru Lateral, S. 

P92 0323 Stl. 12 l0S 12.39 7.5 

Total: 84.000 

12" x 6" Flow Thru 1211 x 611 Flow 
J93 Lateral Thru Lateral, 45° 12 l0S 12.39 

;;wssie61ra~ris¢i;ihfot~i,siF~~ifi'cN6~:;ifi5;:;;,ii7i:ii1i;i;;fr(:iit,K~li;h;;L,;;i;~i~Ji_i,;iiJ.;£;,010;1,:i:6;;;i«i,;~;IEfJi~0-:~i:;fil·;,&&{iftM~:i,:f;tfofiqtfrii,iif;;§.;,1;,,S.i00>i; 
J200 Atmospheric Junction 

24" Sq x 1211 Dia 
with screen at60% 

P200 Inlet Transition open 12.39 20 
Flanders 12" Dia x 
24" SQ, S.Stl, 12 X 

P200 Sudden Expansion Sudden Expansion 24 12.39 

Calculation No. 145579-D-Ci , Rev. 0 · 

Length ASHRAE ASHRAE 
Fitting Loss (ft.) 

No Coef. 

ARROW ARROW 

ED5-6 0.64 

CDl 1-1 ARROW 

CD3-9 0.18 

CDl 1-1 ARROW 

CD3-9 0.18 

CDl 1-1 ARROW 
7.000 Total: 1.020 

ARROW ARROW 

CR6-1 0,06 

ED4-2 0.73 

Attachment 3 
Page 18 of 43 

Cv 

6915 

~--

~ 
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N. 
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t:Tj'' 

< 



Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. Component Details 
(in.) 

Schedule 
(in.) 

Total: 
Flanders, 0.12" 

HEPA Filter, 36-N02-093 w.c. (0.24" Dirty) 
J201 Pre at 200 acfm 

Flanders, 1.0" w.c. 
(2.0" Dirty) at 200 
acfm, P-007-W-
42-N2-NU-51-21- 24x 
GG-DUS, 12" RF 24x 

J201 HEPA Filter, 36-N02-093 Flange Interface 16 NA 12 
Total Pressure 
drop at 200 cfm 1.12 clean Total: 

2.24 dirty 
Flanders 12" Dia x 
24" SQ, S.Stl; 
Sudden 24x 

P201 Sudden contraction Contraction 12 12.39 
12" x 611 Reducer, 12 X 

P201 Reducer 41.5° 6" 40S 12.390/6.065 

Total: 

Flow Control Valve, FV-
xJ202 331 6" Keystone 6 40S 5.8125 

Outlet Piping, 6-AA-36- 611 straight duct, C. 
P202 0237 St! 6 40S 6.065 

Total: 

Length 
(in.) 

20.000 

2 

4 

6.000 

10.5 

10.500 

6 

6.000 

Calculation No. 145579-D-Cl . , Rev. 0 

Length ASHRAE 

(ft.) Fitting 
No 

1.667 Total: 

0.500 Total: 

EDl-1 

ED4-1 

0.875 Total: 

ARROW 

CDl 1-1 

. 0500 Total: 

ASHRAE 
Loss 
Coef. 

0.790 

0.000 

0.5 

0.76 

1.260 · 

ARROW 

ARROW 
. 0.000 

Attachment 3. 
Page 19 of43 

Cv 

22 

. . . . . I 



Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. 
Component Details Schedule 

(in.) (in.) 

45° Lateral, Flow 
J203 45° Lateral Thru, 6 x 6 6 40S 6,065 

Outlet Piping, 6-AA-36- 6" straight duct, C. 
P203 0237 St! 6 40S 6.065 

90° Elbow, RID = 
P203 Outlet Elbow 1.5, C.Stl 6 40S 6.065 

Total: 

45° Lateral 6 x 4 x 4x6 
J204 45° Lateral 8, Flow thru X 8" 40S 6.065/8.329 

Outlet Piping, 8-AA-36-
xP204 0237 8" Straight duct 8" l0S 8.329 

90° Elbow, RID = 
II 90 Elbow 1.5, C.Stl 8" l0S 8.329 
II Pipe 811 Straight duct 8" l0S 8.329 

90° Elbow, RID = 
II 90 Elbow 1.5, C.Stl 811 l0S 8.329 

16xl6x8 16 X 

Straight Tee at WSS Straight Tee, 16 X 

xP204 Condenser Inlet branch flow 8 l0S 8,329 

J21 WSS Tee (See WSS) Total: 
Assigned flow from Waste 42 Lbin/hr (no 
Dryer Vac. Pump Stream flow during normal 

xJ638 7 operation) 
611 straight duct, C. 

xP638 Pioing, 6-VOG-33-0155 Stl 6 40S 6.065 

1204 45° Lateral (See above) 

Length 
(in.) 

17 

7 

17.000 

10 

20 

42 

62.000 

6 

Calculation No. 145579-D~CA\,.;..:, Rev. 0 · · 
AttachmeQt 3 .. 
Page 20 of 43 

Length 
ASHRAE ASBRAE 

Fitting Loss Cv · 
(ft.) 

No Coef. 

ARROW ARROW 

CDl 1-1 ARROW 

CD3-9 0.14 · 

1.417 Total: 0.330 

ARROW ARROW 

CDl 1-1 ARROW 

CD3-9 0;14 

CDl 1-1 ARROW 

CD3-9 0.14 

ED5-3 0.530 

5.167 Total: 0.810 

CDll-1 ARROW 

., 

~ ·.·. 
--c·. 
"'"d 
N•···· 

-~·•.·•··· 
~ 

~ .·. . 

..-.:::· 

·""""· i:i,.··, 

I 



• V, 
I -.J::. 

V, 
00 

Component Details 

Table 3-2. Main OGTS Inlet Filters 

Size 
(in.) 

Schedule 
Inside Dia. 

(in.) 
Length 

(in.) 

Calculation No. 145579-D-CA ___ ,Rev. 0 
Attachm~nt 3 . 

. Page 21 of 43 

ASHRAE ASHRAE 
Length F'tt' L 

(ft.) 1N1on_ g oss 
Coef. 

Cv 

:.T.e'n1riei•iii;~i~if::Yel'itiat':SCR1Ji'i:lef~'.iSffe~mfr~~?;39)'i{;'[j,ii2z!/~;;'.ii~;{t/~J;~!J/;:~H1L<';i'.C,fJWPW:;~i~~'if•/i:'.]l"§';:';'.8)i%itf=1}i~¥ii'};~f&tP?;~:A@iii,~R1:f;ii;fJj~;;;it0Jifhi. 
Jl00 Atmospheric Junction 

Pl00 

II 

II 

II 

Pl00 

Jl0l 

Jl0l 

Inlet Elbow and screen 

Inlet Elbow 
Inlet Piping, 14-AA-36-
0275 

Inlet Elbow 

Inlet Transition 

Medium Effeciency Pre
Filter, 36-N02-022 

Medium Effeciency Filter, 
36-N02-022 

45° Elbow with 
birdscreen (60% 
Open), RID= 1.5, 
C.Stl 
90° Elbow, RID = 
1.5, C.Stl 
14" straight duct 
(3'-4"L), C.Stl 
90° Elbow, RID= 
1.5, C.Stl 
Flanders 14" Dia x 
48" Hx24" W, 
S.Stl 

Flanders, dP @ 
0.2" w.c. (0.4" 
Dirty) at 2000 
acfm, Pre-Pleat 40 
(2 ea filters in 
parallel, 0.2" w.c. 
at 4000 acfm) 
Flanders, dP @ 
0.5'' w.c. (1.0" 
Dirty) at 2000 
acfm, PCEL-85-
4412H-GD-FD (2 

14 

14 

14 

14 

14 

24x 
48 X 

2 

24 X 

48 X 

12 

l0S 

10S 

10S 

10S 

10S 

CD6-
13.624 l/CD3-14 1.08 

13.624 CD3-9 0.17 

13.624 32 CDl 1-1 ARROW 

13.624 CD3-9 0.17 

13.624 18.5 ED4-2 0.55 

Total: 50.500 4.208 Total: 1.970 

2 

12 

~ 
'"c 
I 

N 
.J::. 
V, 
.j::,. 
.j::,. 

~ -0.. 



Table 3-2. Main OGTS Inlet Filters 

Size Inside Dia. Component Details Schedule 
(in.) (in.) 

ea filters in 
parallel, 0.5" w.c. 
at 4000 acfm), 
Total Pressure 
drop at 4000 cfm 0.7 clean Total: 

1.4 dirty 

Sudden 
Contraction, 24x 
Flanders 1411 Dia x 48 X 

Pl0l Outlet Transition 2411 x 48", S.Stl 14 10S 13.624 

1102 FCV,HV-504 14 11 Keystone 14 12.5 
Outlet Piping, 14-AA-36- 14" straight duct at 

Pl02 0275 811 L, C.Stl I 14 10S 13.624 

1103 Isolation Valve, 36-V-019 1411 Keystone 14 10S 13.624 
Outlet Piping, 14-AA-36-

Pl03 0275 14" straight duct 14 10S 13.624 
90° Elbow, RID= 

Pl03 Outlet Elbow 1.5, C.Stl 14 10S 13.624 
Outlet Piping, 14-AA-36-

P103 0275 14" straight duct 14 l0S 13.624 
45° Lateral, 14" x 
16 x 20 11

, Branch 
Lateral Tee into 22-VOG- Flow into Main 

J33 36-0273 flow @3250 cfin 14 l0S 13.624 

Total: 

Length 
(in.) 

14.000 

18.S 

8 

6 

36 

17.5 

59.500 

Calculation No. 145579-D~CA'." __ : Rev. 0 
Attachment 3 
Page 22 of 43 

Length 
ASHRAE ASHRAE 

Fitting Loss Cv (ft.) 
No Coef. 

1.167 Total: 0.000 

EDl-1 0.5 

ARROW ARROW 8300 

CDll-1 ARROW 
ARROW ARROW 8300 

CDll-1 ARROW 

CD3-9 0.17 

CDll-1 ARROW 

ED5-1 0.12 

4.958 Total: 0.290 



Table 3-3. Main OGTS Sintered Metal Filters 

Size Inside Dia. Length Component Details 
(in.) 

Schedule 
(in.) (in.) 

i~s,~~i~f tt~~rttrt:;Nj}r r:f?1~:?1tftt~:1;}~t1~:0:: · 
5" Sch 40 Pipe, with 
5 x 6 Reducer and 5.047 

P64 Inlet Pi m flow thru Tee .5 40S 24 
Isolation Valve, HV-

5.8125 J65 002 611 Ke stone 6 
10 x 6 Std Reducer, 6x > 6.065/10.42 

P65 Reducer 32.4° 10 40S 10 Vl 
I ...... 

.i:::,. 10" Sch 10 Pipe, 
0\ 10.42 
0 P65 Inlet Pi m 316L S.Stl 10 !OS 8 

Total: 18.000 

J66 Inlet Sudden Ex anson 10 x26 10 l0S 10.42 

J66 Tank 1 Flow Tank ID is 25.376" 26 l0S 25.376 36 
Microfiltrex sintered 
metal 3.2 in w.c. dP 
(6.4" Dirty) at 1000 

25.376 
acfmRef. 

Filter Elements, N02- Microfilterx Drawing 
J66 019 MN0900188 26 

Outlet Sudden 
25.376 

J66 Contraction 26 X 10 26 lOS 
1 0" Sch 10 Pipe, 

10.42 
P66 Outlet Pi in 316L S.Stl 10 10S 8 

II Reducer IO x 6 Std Reducer, 10 X 40S 10.42/6.065 7 

Calculation No. 145579-D-CP , Rev. 0. 

Length ASHAAE 

(ft) 
Fitting 

No 

CDl 1-1 

ARROW 

ED4-1 

CDl 1-1 

1.500 Total: 

ED4-1 

CDl 1-1 

EDl-1. 

CDI 1-1 

ED4-1 

ASHRAE 
Loss 
Coef. 

ARROW 

ARROW 

0.4 

ARROW 

0.400 

0.73 

ARROW 

0.5 

ARROW 

0.37 

Attachnient 3 
Page 23 of 43 . 

Cv 
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• v-, 
I ...... 

+>-
0\ ...... 

II 

II 

P66 

167 

P67 

II 

II 

II 

P67 

J68 

P68 
II 

II 

Component 

Interconnecting Piping 

Expansion Joint EJ-602 

Interconnecting Piping 

Isolation Valve, HY-
003 

611 90° Elbow 
6 11 Interconnecting 
Piping 

611 Straight Tee 
611 Interconnecting 
Piping 

611 90° Elbow 

Isolation Valve, HY-
004 

Interconnecting Piping 

Expansion Joint EJ-603 

Reducer 

Table 3-3. Main OGTS Sintered Metal Filters 

Size Inside Dia. Length Details Schedule 
(in.) (in.) (in.) 

32.4° 6 

6 11 Sch 40 Pipe, 316L 
6.065 

S.Stl 6 40S 6 

6"DME 6 5.9 11 
611 Sch 40 Pipe, 316L 

6.065 
S.Stl 6 40S 120 

Total: 152.000 

6 11 Keystone 6 40S 
5.8125 

90° Elbow, RID = 
6.065 

1.5, S.Stl. 6 40S 
611 Sch 40 Pipe, 316L 

6.065 
S.Stl 6 40S 12 
611 Straight Tee, Flow 

6.065 
through 6 40S 
6 11 Sch40 Pipe, 316L 

6.065 
S.Stl 6 40S 12 

90° Elbow 6 40S 6.065 

Total: 24.000 

6 11 Keystone 6 40S 
5.8125 

6 11 Sch 40 Pipe, 3 16L 
6.065 

S.Stl 6 40S 12 

6"DME 6 40S 5.9 11 
10 x 6 Std Reducer, 6x 

6.065/10.42 
32.4° 10 40S 10 

Calculation No. 145579-D-CJ ___ .- , Rev. 0 •·.· 

Length 
ASHRAE 

Fitting 
(ft.) 

No 

CDl 1-1 

CR6-3 

CDl 1-1 

12.667 Total: 

ARROW 

CD3-l 

CDll-1 

EDS-3 

CDl 1-1 

CD3-1 

2.000 Total: 

ARROW 

CDl 1-1 

CR6-3 

ED4-l 

ASHRAE 
Loss 
Coef. 

ARROW 
0.24 

ARROW 
0.610 

ARROW 

0.130 

· ARROW 

0.020 

ARROW 
0.13 

0.280 

ARROW 

ARROW 

0.24 

0.4 

Attachment 3 
Page 24 of 43 · 

Cv 

1194 

1194 



• Vl 
I ..... 
~ 
0\ 
N 

P68 

J69 

J69 

169 

J69 

P69 

II 

P69 

170 
P70 

II 

II 

Component 

Inlet Piping 

Inlet Sudden Expanson 

Tank2 Flow 

Filter Elements, N02-
020 
Outlet Sudden 
Contraction 

Outlet Piping 

Reducer 

Elbow 

Isolation Valve, HV-
005 

Piping, 8-VOG-36-0306 

Elbow 

Piping, 8-VOG-36-0306 

Table 3-3. Main OGTS Sintered Metal Filters 

Size Inside Dia. Length Details. Schedule (in.) (in.) (in.) 

1 0" Sch 10 Pipe, 
10.42 316L S.Stl 10 l0S 8 
Total: 41.000 

10 X 26 10 l0S 10.42 

Tank ID is 25.376" 26 l0S 25.376 36 
Microfiltrex sintered 
metal 3.2 in w.c. dP 
(6.4" Dirty) at 1000 

25.376 
acfm Ref. 
Microfilterx Drawing 
MN0900188 26 

26 X 10 26 l0S 
25.376 

10" Sch 10 Pipe, 
10.42 

316LS.Stl 10 l0S 8 
10 x 8 Std Reducer, 10 X 

10.42/8.329 
17° 8 10S 7 
90° Elbow, RID= 

8,.329 
1.5 8 10S 

Total: 15.000 

8" Keystone 8 
7.625 

8" Duct 8 10S 8.329 29.5 
45° Elbow, RID = 

8.329 
1.5 8 10S 

811 Duct 8 10S 8.329 66.5 

· Calculation No. 145579-D-C) , Rev. 0 .. · 

Length ASHRAE 
Fitting (ft.) No 

CDl 1-1 

3.417 Total: 

ED4-l 

CDl 1-1 

Vendor 

EDl-1 

CDll-1 

ED4-l 

CD3-l 

1.250 Total: 

ARROW 

CDl 1-1 

CD3-3 

CDl 1-1 

ASBRAE 
Loss 
Coef. 

ARROW 

0.640 

0.73 

ARROW 

Vendor 

0.5 

ARROW 

0.11 

0.11 

0.220 

ARROW 

ARROW 

0.07 

ARROW 

Attachment 3 · 
Page 25 of 43 

Cv 
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Table 3-3. Main OGTS Sintered Metal Filters 

·size Inside Dia. Length Component Details 
(in.) 

Schedule 
(in.)· (in.) 

8" Straight Tee, Flow 
8.329 II Tee thru . 8. 10S 

II Piping, 8-VOG-36-0306 811 Duct 8 10S 8.329 156 
90° Elbow, RID= 

8.329 II Elbow 1.5 8 10S 
II Piping, 8-VOG-36-0306 8" Duct 8 10S 8.329 53.625 

45° Elbow, RID= 
8.329 

" Elbow 1.5 8 10S 
II Piping, 8-VOG-36-0306 811 .Duct 8 10S 8.329 103.25 

90° Elbow, RID= 
8.329 II Elbow 1.5 8 10S 

P70 Piping, 8-VOG-36-0306 811 Duct 8 10S 8.329 118.25 
Total: 527.125 

45° Lateral Tee, 
8.329 

Jl6 Lateral Branch Flow 8 10S 

Calculation No. 145579-D-:-CA'."-·. ,,:
1

R~v. 0 . 

Length ASHRAE 

(ft.) Fitting 
No 

EDS-3 
CDll-1. 

CD3-1 

CDl 1-1 

CD'.3-3 

CDll-1 

CD3-1 

CDll-1 

43.927 Total: 

ARROW 

ASHRAE 
Loss 
Coef. 

1.92 

ARROW 

0.11 

ARROW 

0.07 

ARROW 

0.11 

ARROW 
2.300 

ARROW 

Attachment ~ 
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• v-, 
I ..... 

.i:,. 
0\ 
.i:,. 

Component Details 

Table 3-4. Main OGTS Wet Scrubber Skid 

Size 
(in.) 

Schedule 
Inside Dia. 

(in.) 

;:W~t1sg'fµb6~f!'.:irif~t;js'tf~~m'::N'8;:iJ'.'9;}'~!f':f ~!itT!?~'l;i:;}::!:;~;~y;,:f{\~:';'.'-X:tr3:WVi"•':}1;:[''Vi:Pl'.;'i!_···. 

WSS Air Dilution Filter 
and Dryer Waste 45° Lateral, 12 x 12 X 

J93 Receivers 12 x 6, Flow thru 12 X 6 l0S 12.39 
12" Sch 10 Pipe, 

P93 Pie 316L S.Stl 12 10S 12.39 
WSS Air Dilution Filter 
and LAW Staging Tank 45° Lateral, 12 x 12 X 

J94 Vent Lateral 12 x 3, Flow thru 12 X 3 I0S 12.39 

1211 Sch 10 Pipe, 
P94 Pie 3 l 6L S.Stl 12 I0S 12.39 

WSS Air Dilution Filter 45° Lateral, 16 x 16 X 

J16 and SMF Outlet 12 x 3, Flow thru 12 X 3 l0S 15.624 
l 611 Sch 10 Pipe, 

P16 Pie 316LS.Stl 16 l0S 15.624 
II Elbow 90° - Std Radius 16 I0S 15.624 

1611 Sch 1_0 Pipe, 
II Pie 316L S.Stl 16 I0S 15.624 
II Elbow 90° - Std Radius 16 l0S 15.624 

16" Sch 10 Pipe, 
P16 Pi e 316L S.Stl 16 I0S 15.624 

Total: 

Length 
(in.) 

6.00 

23.00 

28.00 

33.00 

120.00 

Calculation No. 145579-D-CJ_ ---, Rev. 0 ·. 

Length ASHRAE ASHRAE 

(ft.) Fitting 
No 

ARROW 

CDI 1-1 

ARROW 

CDll-1 

ARROW 

CDll-1 

CD3-9 

CDll-1 

CD3-9 

CDI 1-1 

Loss 
Coef. 

ARROW 

ARROW 

ARROW 

ARROW 

ARROW 

ARROW 

0.155 

ARROW 

0.155 

ARROW 

Attachment 3 . 
Page27of43. 

Cv 

181.000 15.083 Total: 
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• VI 
I ..... 
~ 
0\ 
v-, 

Pl7 

Pl 7 

Pl7 

J18 

P18 

P18 

Pl8 

Jl9 

P19 

P19 

P19 

P19 

P19 

J20 

Component 

Flange 

Pipe 

Flange 

Butterfly Valve, HV-125 

Flange 

Expansion Joint 

Pipe 

Packed tower 

Pipe 

Expansion Joint 

Pipe 

Elbow 

Pipe 

Venturi 

Table 3-4. Main OGTS Wet Scrubber Skid 

Size Inside Dia. 
Details Schedule 

(in.) (in.) 

150# 16 - lOS 15.624 
l 611 Sch 10 Pipe, 
316L S.Stl 16 IOS 15.624 

150# 16 IOS 15.624 

l 611 Keystone 16 14.3125 

Total: 

150# · 16 lOS 15.624 

DME 1611 16 15.15 
l 611 Sch 10 Pipe, 
3161 S.Stl 16 lOS 15.624 

Total: 
3.83 11 w.c.@ 3133 
acfm, quadratic 
l 611 Sch 1 O Pipe, 
3161 S.Stl 16 lOS 15.624 

DME 16 11 16 15.15 
l 611 Sch .10 Pipe, 
3161 S.Stl 16 IOS 15.624 

45° -LR 16 lOS 15.624 
16" Sch 10 Pipe, 
3161 S.Stl 16 lOS 15.624 

Total: 
D1=16",D2= 
5.625", 33 11 w.c. @ 
3149 acfm, 
quadratic 

Length 
(in.) 

5.04 

18.00 

5.04 

28.080 

5.04 

8.00 

12.00 

25.040 

6.00 

8.00 

6.00 

0.00 

3.00 

24.917 

\ . . . . . ) ' 

Calculation No. 145579-D-C:h..:ov._, R.ev. 0 

Length ASHRAE 
Fitting 

(ft.) 
No 

NA 

CDl 1-1 

NA 
ARROW 

2.34 Total: 

NA 
CR6-3 

CDl 1-1 

2.09 Total: 

ARROW 

CDll-1 
CR6-3 

CDl 1-1 

CD3-7 

CDl 1-1 

2.08 Total: 

ARROW 

ASHRAE 
Loss 
Coef. 

ARROW 

ARROW 
0.000 

0.00 

0.11 

ARROW 
0.110 

ARROW 

ARROW 
0.11 

ARROW 
0.15 

ARROW 
0.260 

"ARROW 

Attachment 3 
Page28of43 

Cv 
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> Vl 
I -.j:::.. 
0\ 
0\ 

J20 

J20 

P20 

P20 

J21 

P21 

P21 

J22 

J22 

J22 

J22 

P22 

Component 

Pipe 

Scrub Tank/Demister 

Pipe 

Expansion Joint 

Bleed Air 

Tee 

Expansion Joint 

Pipe 

Expansion Section 
Condenser Hx, 36-D10-
040 

Demister, 36-N24-04 l 

Contraction Section 

Pioe 

Table 3-4. Main OGTS Wet Scrubber Skid 

Size Inside Dia. Details Schedule 
(in.) (in.) 

. l 6 11 Sch_ 10 Pipe, 
316L S.Stl 16 l0S 15.624 
2.21@ 3514 acfm, 
quadi-atic 
16" Sch 10 Pipe, 
316L S.Stl 16 lOS 15.624 

DME 16" 16 15.15 

Total: 

Flow through 16 10S 15.624 

DME 16''. 16 15.15 
16 11 Sch 10 Pipe, 
316L S.Stl 16 l0S 15.624 

Total: 
16 X 

Included with 40.5 X 

condenser·. 23.125 l0S 15.624 
8.07" w.c:@ 3755 
acfm, linear 0 
Included with 16x 
condenser 24 0 

30.5 X 

Included with 16x 
condenser 8.5 10S 28 

16" Sch 10 Pip~, 
316L S.Stl 16 l0S 15.624 

Length 
(in.) 

12.00 

12.00 

8.00 

32.000 

0.00 

8.00 

12.00 

20.000 

23.13 

8.50 

6.00 

Calculation No. 145579-D-Ci . , Rev. 0 . 

Length 
ASHRAE 

Fitting (ft.) 
No 

CDl 1-1 

ARROW 

CDll-1 

CR6-3 

2.67 Total: 

ARROW 

CR6-3 

CDll,-1 

. 1.(>7 Total: 

ARROW 

ARROW 

ARROW 

ARROW 

CDll-1 

ASHRAE 
Loss 
Coef . 

ARROW 

ARROW 

ARROW 

0.11 

0.110 

ARROW 

0.11 

ARROW 

0.140 

. ARROW 

ARROW 

ARROW 

ARROW 

ARROW 

Attachment 3 .·. . 
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Table 3-4. Main OGTS Wet Scrubber Skid 

Size Inside Dia. Component Details Schedule 
(in.) (in.) 

P22 Expansion Joint DME 16" 16 15.15 
16" Sch 10 Pipe, 

P22 Pipe 316L S.Stl 16 10S 15.624 

Total: 
2.S"w.c.@ 3776 
acfm, 2490 scfm 
or 11,354 lbm/hr, 
quadratic Add 
heat to bring temp 

J23 Heater, 36-N84-042 to 167 °F 
16" Sch 10 Pipe, 

P23 Pipe 316L S.Stl 16 lOS 15.624 

P23 Expansion Joint DME 16" 16 15.15 

P23 Elbow 90° - Std Radius 16 lOS 15.624 

P23 Elbow 90° - Std Radius 16 l0S 15.624 

P23 Expansion Joint DME 16" 16 15.15 
16" Sch 10 Pipe, 

P23 Pipe 316L S.Stl 16 l0S 15.624 

P23 Flange 150# 16 l0S 15.624 

Total: 

J24 Butterfly Valve, 36-V-072 16" Keystone 16 14.3125 

P24 Flange 150# 16 l0S 15.624 

Total: 

Length 
(in.) 

8.00 

6.00 

21.667 

6.00 

. 8.00 

0.00 

0.00 

8.00 

6.00 

5.04 

33.040 

0.00 

5.04 

5.040 

. ' 

Calculation No. 145579-D-Cfl , Rev. 0 

Length 
ASHRAE 

Fitting 
(ft.) 

No 

CR6-3 

CDll-1 

1.81 Total: 

ARROW 

CDll-1 

CR6-3 

CD3-9 

CD3-9 

CR6-3 

CDll-1 

NA 

2.75 Total:· 

ARROW 
NA 

0.42 Total: 

ASHRAE 
Loss 
Coef. 

0.11 

ARROW 
0.110 

ARROW 

ARROW 
0.11 

0.155 

0.155 

0.11 

ARROW 

0.530 

ARROW 

0.000 

Attachment 3 · 
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Table 3-5. Main OGTS HEPA Filter. 

Size Inside Dia. Length Component Details Schedule 
(in.) (in.) (in.) 

·; ~r;··· ~:·J~i,;l@ijf~~~!m~lf i'~1
;;;

1e " "''~ +:,3 ifp.:::;i ;xf;mt·i;!f):J?I:i!:siz!J !WtH21 !!;~ il"fat.irnI!If ];iff 1f t1)~{J :{}tt:n;:::;r;(;t . ~;~t .v •. , ·.~.,'f,~~!t{"' r·, ,,s,,co, , '',, '.~;·,/-~:.:;;--'.'.·-····•.·.,· ·,;:: 

16" Sch 10 Pipe, 
P24 Inlet Piping 316L S:Stl 16 10S 15.624 19.25 

Inlet Expansion Joint, EJ- US Bellows, 
P24 609 C5765-36-EJ-001 16 14.88 11 

Total: 30.250 
90° Wye, one 

J25 90° Wye branch closed 16 10S 15.624 20 
16" Sch 10 Pipe, 

P25 Inlet Piping 316L S.Stl 16 10S 15.624. 19.25 

P25 45° Ell RID= 1.5 16 10S 15.624 

Total: 19.250 
16" Keystone, FIG: 

J26 Isolation Valve, HV-313 362-173, Key-Lok 16 14.3125 
Flanders 16 OD x 
52.5 W x 60 H x 

P26 Inlet Transition 19.5" L 16 l0S 15.75 19.5 
Flanders, TSI-
2H2W-GG-304-
Dl(SP), 52.5 W x 

J27 Inlet Test Housing 60 H x28 L 28 
Flanders Housing, 
BG1-2H2W-

HEPA Filter 1, T-007-W- GG18-304-
J27 42-05-NU-51-23-GG-FU5 Dl(SP), 52.5 W x 29.5 

Calculation No. 145579~D-CJ,i-_.~•:J, R:ev. 0 
Attachment 3 
Page 31 of43 

. Length 
ASHRAE ASHRAE 

Fitting Loss Cv 
(ft.)' No Coef. 

. 

CDl 1-1 ARROW 

CR6-3 0.11 

2.521 Total: 0.110 

ARROW ARROW 

CDl 1-1 ARROW 

CD3-14 0.15 

1.604 Total: 0.150 

ARROW ARROW 10040 

ED2-l 0.27 

ARROW ARROW 

ARROW ARROW. 



• VI 
I -.j::. 
0\ 
\0 

J27 

J27 

J27 

J27 
P27 

Component 

Test Combination 
Housing 

HEPA Filter 2, T-007-W-
42-05-NU-51-23-GG-FU5 

Test Outlet Housing 

Outlet Transition 

See HEGA Inlet 

Table 3-5. Main OGTS HEPA Filter 

Size Inside Dia. 
Details Schedule 

(in.) (in.) 

60 H x 29.5 L, 4 
HEPA Filters in 
Parallel, 1.3 11 w.c. 
(2.6" Dirty) at 
5000 acfm 
Flanders, TSC-
2H2W-GG-304-
Dl(SP), 52.5 W x 
60 Hx28 L 
Flanders Housing, 
BG1-2H2W-
GG18-304-
Dl(SP); 52.5 W x 
60 H x 29.5 L, 4 
HEPA Filters in 
Parallel, 1.3 11 w.c. 
(2.611 Dirty) at 
5000 acfm 
Flanders, TSO-
2H2W-GG-304-
Dl(SP), 52.5 W x 
60 Hx24 L 
Flanders 52.5 W x 
60Hxl9.5Lx16 
OD 16 IOS 15.75 

Length 
(in.) 

28 

23 

24 

19.5 

Calculation No. 145579-D-CA ___ Rev. 0 

Length 
ASHRAE 

Fitting (ft.) 
No 

ARROW 
; 

ARROW 

ARROW 

ARROW 

ASHRAE 
Loss 
Coef. 

ARROW 

ARROW 

ARROW 

ARROW 

Attachment 3 
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Component Details 

Table 3-6. Main OGTS HEGA Filters 

Size 
(in.) 

Schedule 
Inside Dia. 

(in.) 
Length 

(in.) 

Calculation No. 145579-D-CJ , Rev. 0 

ASHRAE ASHRAE 
Length F"tt· . Lo· ss 

(ft.) 1N1ong 
Coef. 

Attachment 3 
Page 33. of 43 

Cv 

P27 Expansion Joint 16" DME 16 14.88 11 CR6-3 0.11 

P27 

J29 

J29 

J29 

Inlet Spool Piece 

Inlet Transition 

Inlet Test Housing 

Carbon Adsorber Section, 
AG-GG 18-62-NS 

16" straight duct at 
9.25" L 
Flanders 16 OD x 
52.5 W x 60 H x 
19.5" L 
Flanders, TSI-
2H2W-GG-304-
Dl(SP), 52.5 W x 
60 Hx28 L 
Flanders Housing, 
BG1-2H2W
GG18-304-
Dl(SP), 52.5 W x 
60 H x 29.5 L, 4 
Carbon absorbers 
in Parallel 
Flanders, TSC-
2H2W-GG-304-

Test Combination D 1 (SP), 52.5 W x 
J29 Housing 60 H x 28 L 

Flanders, BG 1-
2H2W-GGF-304-
Dl(SP) 52.5 W x 

Polishing Filter Section, 60 H x 23 L, 4 ea 
J29 PCEL85-4412D-GD-FD filters in parallel, 

16 lOS 

16 10S 

15.624 34 CDll-1 ARROW 

15.75 15.5 ED2-l 0.27 

28 ARROW ARROW 

29.5 ARROW ARROW 

28 ARROW ARROW 

23 ARROW ARROW 



Table 3-6. Main OGTS HEGA Filters . 

Size Inside Dia. Component Details Schedule 
(in.) (in.) 

flow path is 48" x 
48" x23" 
Flanders, TSO~ 
2H2W-GG-304-
Dl(SP), 52.S W x · 

J29 Test Outlet Housing 60Hx24 L 
Flanders 52.5 W x 
60 Rx 19.5 Lx 16 

P29 Outlet Transition OD 16 10S 15.75 

> Vl 
I -

Flanders Damper, 
J28 Outlet Damper, HV-3 l 4a DBTP-FB-304-16 16 10S · 15.75 

.i:,. 
-..J Flande1;s Damp~r, - J30 Outlet Damper, HV-314b DBTP-FB-304-16 16 10S 15.75 

P30 SCR Inlet 

Length 
(in.) 

24 

15.5 

9 

9 

Calculation No. 145579-D-C.1 , Rev; 0 .. 

Length ASHRAE 
Fitting (ft.)· 

No 

ARROW 

SD.4-2 

CD9-l 

CD9-l 

ASHRAE 
Loss 
Coef. · 

ARROW 

0.15 

0.19 

0.19 

. Attachment 3 . 
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Cv 



Component Details 

J30 See HEGA Section 
Straight Duct, 16-VOG- 16" Sch 10 Pipe, 

Table 3-7. Main OGTS SCR 

Size 
(in.) 

S h d I 
Inside Dia. 

ceue (') 10, 

Calculation No. 145579-D-C) . _ , Rev. 0 
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ASHRAE 
Length Length F'tr ASHRAE 

(in.) (ft.) 
1N:ng Loss Coef. Cv 

P30 36-0286 316L S.Stl 16 l0S 15.624 6 CDll-1 ARROW 

45° Elbow 

Straight Duct, 16-VOG-
P30 36-0286 

J31 90° Wye 
Straight Duct, 16-VOG-

P31 36-0286 

J32 Iso Valve, 36-V-017 

P32 90° Elbow 
Lateral Tee into 22-VOG-
36-0273, Main Flow at 
4708 cfm, branch flow at 

J33 2984 cfm 

Branch Flow from 
J33 Dilution Filter 

P33 Inlet Piping 

P33 90° Elbow 

L/R= 1.5 

16" Sch 10 Pipe, 
316L S.Stl 

60° Wye, one 
branch closed 
16" Sch 10 Pipe, 
316L S.Stl 

Keystone 16" 

L/R=l.5 

45° Lateral, 14" x 
16 x 20", Main 
flow, 16 x 20 
45° Lateral, 14" x 
16 x 20", Branch 
flow, 14 x 20 

20" Sch 10 Pipe, 
316L S.Stl 

90° Elbow, L/R = 

16 

16 

16 

16 

16 

16 

]6 X 

14 X 

20 
16 X 

14 X 

20 

20 

20 

l0S 15.624 CD3-7 0.15 

10S 15.624 18 CDI 1-1 ARROW 

Total: 24.000 2.000 Total: 0.150 

10S 15.624 ARROW ARROW 

10S 15.624 173.5 CDl 1-1 ARROW 

10S 14.3125 ARROW ARROW 10040 

l0S 15.624 CD3-9 0.155 

l0S 15.624/19.5 32 ARROW ARROW 

10S 13.624/19.9 ARROW ARROW 

10S 19.5 38 CDl 1-1 ARROW 

10S 19.5 CD3-9 0.145 

~ 
'"O 
I 

N 
.i:,:.. 
Vl 
.i:,:.. 
.i:,:.. 

~ 
< -Q.. 



Component 

P33 Inlet Piping 

P33 Expansion Joint, EJ-608 

P33 Inlet Transition 

J34 SCR Unit Inlet 

Details 

1.5 
20" Sch 10 Pipe, 
316L S.Stl 
20" Dia x 14.75 
Lg 
20 Diax40 W x 
35 H 

SCR 20" w.c. at 7692 Branch 
J34 acfm, linear curve Environmental 

P35 24" Duct to Fan Inlet See Fan Section 

Table 3-7. Main OGTS SCR 

Size 
(in.) 

20 

20 

20 

Schedule 

l0S 

l0S 

l0S 

Inside Dia. 
(in.) 

19.5 

19.5 

19.5 

Total: 

. . . I 
Calculation No. 145579-D-C.A Rev; 0 
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Length Length ASHRAE ASHRAE 
(in.) (ft.) Fitting Loss Coef. 

No 
Cv 

29.5 . CDll-1 ARROW 

14.75 CR6-3 0.08 

24 ED2-1 0.17 

106.250 8.854 Total: 0.420 

ARROW ARROW 



Table 3-8. Main ·OGTS SCR to Fan Assembly 

Size Inside Dia. Length 
Component Details Schedule 

(in.) (in.) (in.) 

ltsi'f~ifi ~}4$.{~{·,c: ~·· -'c ·•••··_,,·,-,, :.:;r•_t:,;_:;:;; f !}itlI;;,'ts;f )?itl};;{i.:ili:l!gh)xsli{:ItiK/@;i'i(i!:f ;)i;';)Ssjf i}s1:;~!I ,::!i)\\)i,iftfit%t~ • .. ·• ,.- ,IVi(~}§,g•@:!~'. 1'•·•:•,:·:.•:i• 

SCR Outlet See SCR 
J34 Section 

Outlet Transition @ SCR 40" X 5411 to 2411 40" X 

P35 Outlet Dia 5411 ¼II 50.66 38 
90° Elbow RID = 

II 90 Elbow 1.5 24 10 23.5 
Outlet Piping, 24-VOG- 24 11 Sch 10 Pipe, 

II 36-0270 C.Stl 24 10 23.5 36 
90° Elbow RID = 

II 90 Elbow 1.5 24 10 23.5 
Outlet Piping, 24-VOG- 24" Sch 10 Pipe, 

II 36-0270 C.Stl · 24 10 23.5 202 
90° Elbow RID = 

II 90 Elbow 1.5 24 10 23.5 
Outlet Piping, 24-VOG- 2411 Sch 10 Pipe, 

P35 36-0270 C.Stl 24 10 23.5 384 

Total: 660.000 

90° Wye, one leg 
J36 Y Fitting closed 24 10 23.5 38.25 

Fan Inlet Piping, 24- 24 11 Sch 10 Pipe, 
P36 VOG-36-0271 . C.Stl 24 10 23.5 20 

J37 Iso Valve, HV-525 2411 Keystone 24 21.5625 

Calculation No. 145579-D-C . l, Rev, 0 

Length 
ASHRAE 

Fitting (ft.) 
No 

SD4~2 

CD3-9 

CDll-1 

CD3-9 

CDll-1 

CD3-9 

CDll-1 

55.000 Total: 

ARROW 

CDll-1 

ARROW 

ASHRAE 
Loss 
Coef. 

0.06 

0.13 

ARROW 

0.130 

ARROW 

0.130 

ARROW 

0.45· 

ARROW 

ARROW 

ARROW 

Attachment3 · 
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Cv 
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Table 3-8. Main OGTS SCR to Fan Assembly 

Size Inside Dia. Length Length ASHRAE ASHRAE 
Component Details Schedule Fitting Loss Cv (in.) (in.) (in.) (ft.) No Coef. 

Butterfly 

Fan Inlet Piping, 24- 24" Sch 10 Pipe, 
P37 VOG-36-0271 C.Stl 24 10 23.5 16.5 . CDl 1-1 ARROW 

24" Keystone 
J38 Iso Valve, 36-V-024 Butterfly 24 21.5625 ARROW ARROW 21660 

Fan Inlet Piping, 24- 24" Sch 10 Pipe, 
P38 VOG-36-0271 C.Stl 24 10 23.5 34.5 CDl 1-1 ARROW 

24 x 18 reducer, 
J39 Fan Inlet Piping Fittings 16.7° 24 X 18 10 23.5/18.88 24 ARROW ARROW 

Inlet expansion joint, EJ-
P39 604 18" 18 18.88 18.75 CR6-.3 0.1 

Total: 77.250 6.438 Total: 0.210 
. Stf'~a'fri'····~·i····• ;;·." :~ffib'i~}fafo.:·:~··••··. ;1~fii/;tri:tL)t/t)/.;\}.'(ti):\.,\/i:;,: {;\fJY;Jti!!U? Wt.:X/f }Vif!(:. :t1{JtfJtK1tf•fii;::rEY iI%%fg:@Ht/N?1ifi/'\f!;i@t •.... , ''·" '-;;]/!(;(;:f'.i, ifJ':G'.{f ;f If ,,.,.:,:•;:,;;;;;!\:iiJ:!!:,:•;r;.,:•:; ;;,; 

Robinson Model 
J40 Fan No. RB 1806-5 ARROW ARROW 

Transition Fan to 20" 13.275 X 5.875 X 13.275 
P40 Pipe 20 dia reducer. X 5.875 10 9.46 24.8125 SD4-2 0.53 

Outlet expansion joint, 
P40 EJ-607 20"DME 20 19.5 14 CR6~3 0.08 

20" Keystone 
J41 Iso Valve, 36-V-080 Butterfly 20 17.9375 ARROW ARROW 15430 

Fan Outlet Piping, 24- 20" Sch 10 Pipe, 
P41 VOG-36-0317 C.Stl 20 10 19.5 9.5 CDll-1 ARROW 

Backdraft Damper, 36- 20" Ruskin 
J42 N25-156 Backdraft Damper 20 10 17.9375 ARROW ARROW 



Table 3-8. Main OGTS SCRto Fan Assembly 

Size Inside Dia. Length Component Details Schedule 
(in.) (in.) (in.) 

Fan Outlet Piping, 24- 20" Sch l O Pipe, 
P42 VOG-36-0317 C.Stl 20 10 19.5 9.5 

30° Lateral, Flow 
ThruAssume 

Lateral @ 11' above Straight pipe with 
J43 Grade exit loss 20 10 19.5 39 

Total: 96.813 
;,ry,,:;u ii')§fJiiiij::J.f~iia:E~it r{'/?{};:,(1ff? :C:·_; ,._, ..•• 

;:r;;,q .,., ., ... _ ""i'/i 
>:.'-'•::.,);;::,:" t?Af:':ix,_y :.·;-c f!ciYi,, .. ..,•;.,,. _.,.,.,,,, ... ,,,,:<29'iF':iil;i, 

''" 

72" OD x 3/8" 
P42 Segment 1 rolled plate 72 NA 71.25 360 

P42 Transition 72" OD x 48" OD 72x48 71.25 60 
48" OD Pipe, 

P42 Segment2 0.688 wall 48 NA 46.624 648 

P42 Transition 48" OD x 24" OD 48 x24 46.624 60 
24" OD Pipe, 

P42 Segment 3 0.500 wall 24 80S 23 660 

J43 Atmospheric Pressure Total: 1788.000 

Backdraft Damper dP Ruskin PDR92 Damper, 70% Open 

Vs, fom dP, inches w.c. 

1000 0.25 

2000 1 

3000 2.05 

4000 4 

5000 6.2 

Calculation No._145579-D-C.-. ---, Rev. 0 
Attachment 3 
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Length 
ASHRAE ASHRAE 

Fitting Loss Cv (ft.) 
No Coef. 

CDll-1 ARROW 

ARROW ARROW 
8.068 Total: 1.720 

.,, - ·-·•··· CDll-1 ARROW· 

SD4-l 0.24 

CDll-1 "ARROW 
SD4-1 0.64 

CDl 1-1 ARROW 
149.000 Total: 0.880 

·- . 
0.. .:_·--



Calculation No.145579-D~C. - - C ~, Rev. 0 
. . Attachment 3 .. 

Page40 of 43 

Table 3-8. Main OGTS SCR to Fan Assembly . 

Size inside Dia. Length Length ASHRAE ASHRAE 
Component Details 

(in.) 
Schedule 

(i~.) (in.) (ft.) Fitting Loss Cv 
No Coef. 

Robinson Fan No. 
Fan Curve RB1806-5 Density 0.0374 lb/ft/\3 

Q,CFM dP, inches w.c. RPM 3550 

0 119 

2500 121 

5000 123 

7500 124 

10000 123 

12500 117 

15000 106 

17500 92 

20000 63 

22500 44 

25000 15 

26250 0 
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Table 3-9. OGTS External Convection and Thermal Radiation Coefficients 

McAdams Free Convection Correlations for air at 1 atm.· (Holnian 1990, Table 7-2) 

Twl= 272 op Temperature End 1 

Tw2= 172 op Temperature End 2 

Ts= 222 op · Average Wall Temperature 

To= 115 op Ambient Temperature 

dT= 107 op Temperature difference 

h= 0.90 Btu/hr-ft"2-°F Verti.cal Plane or Cylinder h = 0.19 * dT"l/3 . 

h= 0.85 Btu/hr-ft"2-°F Horizontal .Cylinder h=0.18*dT"l/3 

h= 1.04 Btu/hr-ft"2-°F Horizontal Plate - heated face up h = 0.22 *. dT"l/3 

Forced convection, flow across a cylinder (Holman 1990, eqn. 6-21): 

: .. 416 

•j> ,, [ . '"'] Nu =0 3 + 0.62Re~.~Pr' ''l+{ Re0 i Re0-Pr> 0.2 
r.o · ['I+ (0.4/ Pr)2 "3t 4 · l.282J)00) 

Nufd= 0.3+A*B/C Forced Convection, Nusselt No. 

A= 0. 62Red i12Pr113 B= [1 +(Red/282,000)"5/8]"4/5 C= [1 +(0.4/Pr)"2/3]"1/4 

D= 24 inch Dia of Pipe 0.6096 meters 

U= 0.1 · mph Free Sh·eam Air Vel. 0.044704 mis 
Ts= 222 op Pipe Wall Temperature 105.56 oc 

To= 115 op Ambient Temperature 46.11 oc 

Tf= 168.5 op Air Film Temperature 75.83 oc 

vf= 0.00019 sq ft/sec Viscosity of Air l.79E-05 sq. mis 
Red= 1.52328E+03 dimensionless Reynolds No. 

Pr= 0.7778 dimensionless Prandtl No: 

kf= 0.0146 Btu/hr-ft-°F Thermal Conductivity 0.0253 W/m-°C 

~.· 
~· 
I 

N . e; .... ·. 
t 
~· 

< 
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Table 3-9. OGTS External Convection and Thermal Radiation Coefficients 

Red*Pr= 1184.85 The ·dimensionless 11um bers are: 

Nusselt, -N' . h,,L -N h.D u. =- or u 0 =-· ... k, k, ' 

Rayleigh, 
g-J,•p·a (t:,,T)e . g:13.p-a (t:,,T)Da 

RaL = P or Ra0 = ·• ;. 
v-~ · v-~ 

Reynolds·, 
. VL . · VD 
ReL =v or Reo =--;-: 

Prandtl, Pr = " · p · 0 ·•' · k. • 
r 

A== 22.254 B== 1.030 C = 

Stefan B = l.714E-09 Btu/hr-ft"'2-R/\4 

emiss = 0.6 

Nufd= 20.56 dimensionless • - Forced Convection, Nusselt No. 

Nund = 116.92 dimensionless Natural Convection, Nusselt No. 

Nut= 0.3 + [(Nufd- c)Aj + (Nund - c)"j]/\(1/j) Combined Forced and Natural Convection, Nusselt No. 

c = 0.3 for Horizontal cylinder 

for Horizontal_ cylinder 

dimensionless 

·1.132 

. Atta:chment3 
Page42 of 43 

j= 4 

Nut= 116.94 

he== 0.85 Btu/hr-sq.ft-°F Combined Convection he= 4.853417 Watt/sq m-°C 

-~·-, ·.· 

1-g . 
I . 

N. 
~-
Vl· . 
.j:.. . 
.j:.. 

~--.· 

<•·· 



------------------------------------------------------------------

Radiation component: 

Stefan B = 1.714E-09 

emiss ~ 0.6 

hr== 1.03 

ht= he+ hr 

ht= 1.88 

q= 201.52 

A= 6.28 

Q= 1266.21 

> Q= 371.09 
VI 
I 

0.37 - = .j:s. 
00 
0 
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Table 3-9. OGTS External Convection and Thermal Radiation Coefficients 

I (le(T/-T/) 
Btu/hr-ft"2-R "4 J = 

I T, -T . 
I O 

Btu/hr-sq .ft-°F ·, Th Radiation Coefficient 

Total HT Coefficient 

Btu/hr-sq.ft-°F Total HT Coefficient 

Btu/hr-sq.ft Specific Heat Loss. 

sq. ft for cylinder 1 ft long 

Btu/hr for cylinder 1 ft long 

Watts for cylinder 1 ft long 

KW for c linder 1 ft Ion 
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Class VI Nominal PO!I Bubbles per ml. per 
Diameter (In,) MinuteJ Minuto 
2 3 0,45 
21/: 4 0.60 
a s o.9o 
4 11 1.70 
6 27 4.00 
8 45 6.75 

Calculation No. 145579-D-CA-061, Rev. 0 
Attachment 4 
Page 3 oflO 

Air or Nttrogen Seniice AP or 5D psig [3.4 bar dllterential}. 
whichever is lower, at 50° to 125°F [10" to 52'C] 

r:ti~~!;~'1,t;1~;~:~~it:1,~f i~(1~:i'~1;~~t~;f ~~~~~~~~fil~:;.~~~;~,· ,. ~1~1~t1t'.:0~~~;~t,~:~!.~~\~· . j!~~;~~r,z~~~i~'.~~}1TT~;%. 
C:ass IV 0.01% •,a.'w capacijy al lulllravel Air or Water Ser~ice ~ 0s 50 psi9 [3.4 biir differer.liaij, 

whiciiever ii. lower. al so• to 125c;= [10" to 52,CJ 

1, K-LCK polymer, elastcmcr anc fire-safe sool~ ptOVidc ANS! Cl3SS VI shulolf. 
2, K-LOK metal seals pr<Nida A~SI Class IV .shulorr. 

3. Using the ANSll!'CI SJ:->.,dfled calibraled meas,:,rlng O:'ilCe. 

· Ref aren::e ANSl/FCI 70-2 for lunhe.r 1nlormiition. 

Angle of Opening CL 150 CL300 
Size {in.} 1 o• 20· 30• 40° 50" so· 10° so• oo• go• 

2 6 l•:> 1!) 3~ 51 '78 105 134 rn9 lG~ 

/fj)f~\•f:?}'::•; '::f •. :)!:)t{Qi}:'.\[!2::l~j} f:!/WJ#.ff.'::@IA{~tirr:tiYi~it:t'f?t:hK\K/g}/;}f~J{Y'. ;11tfaiN?Gl!Hii>r.\Lf: 
3 9 12 24 ~3 w 100 139 186 220 215 

!:i\Y{)}t(•·ti>'.)1•s ···•··•''>•'?3;';/:T:(!i;'i.44i {C<}:\);)i'.q/{}JB!)'i},9'/)l){<ti}:fi?%'.'/g!;¾ij{•\:'.fiNii9l:i1\·':?f'fz~'.'./}{•tt1tifi~li;;V,,I[ 
s ~ ~ ~ ~ ~ ~ ~ = m ~ 

12 . 206. . 3-:>4 618 .. 1,0ill. 1.625 . 2,lGG .. 3,838 .· . 5,W, 6,915 . .. G,BOO 
;,,".:1,4'-::,;;,,,,, •..•. '"'-•2s7L•c:••·"•<•~r,~<,•c:•,.14t''~','>-;1f1iJ6•:;x.,,;/::1;9o9>/·'':':'3;i2i~U>··•'4;;ffs••''/'i>·.s~~s·;••1''~•0ysi320'f'i'·,>;.,1;'g20;,:-0);•;·• 

16 3-:IB 432 603 1A22 2.26'9 3,614 5.251 7,5W 10,0•W 9,580 

';'.';(,J~\':'i;;-':f,',ii•j.[3,f:!);".\c::h{M~:,ft;:if.-J;:1~;1i/t\)·C:}.;~:¼r<)t{(~i~w>.;i{J{:\;~;?,:!~f;:ii)!~':ifp;'f.?!3X:•g•J<i\~l~(~J/j;~:J,?;'1§<1j)o;i·ltttti~ii?tkf)~ 
20 .l6J 600 l.3!.'0 2,315 4.010 6,175 B,795 12,655 15,430 l,\_120 

/'ti?:ftft5:IfiJ:.:§Pt~;;;j/\~.iiTfYt!i'.~1.~foi//j·~;~~ift£foi~]ii'.ii?J.;{fot:i~;~iif2ifJM;~qf'.(i}fs11'1~J;;yB;tiHit3-i\!E•'};;JJ&~ij~.fV:JD.i 
s~l~t\Xii/t'iif ~:~ ???2li01/+:t11l~tE::;tilil~x;\'(\,J.ft&}:JN#1!~;t:trti:1;ti:)WJ~'.J~A(t:t:1i.t~¥~l·Wn:~@\'lflt 

1'he combination of inlorloronce fit seals 
and bi-directional packing makes the 
K·LOK especially well suited for vacuum 
service. 

Standard K-LOK high perfor1113nce 
valves arc rated lo an abGolute pressure 
of 4 x 10·5 inch Hg. Higher vacuum 
applications.are available. 

Handle Fl'.01 l.eiA'lr !Qck 

iq_eai:: .. ~ __ ,: .. \ · .. ,.:··~>F.::~29.a~/f.S~O 's~ries \/(:;·i'.:~:•::::\.'· ·., :> :-S\,\ .. •:,. :·.:.,·:/ '; ;: 
Pnemnalic F7!H! Wilh exiended travs"J adapter 

Ai~!'ii'he~~i'.~::'.;;\{.,f:~:~10ttii':i;[;,: .. >t.~~~tt~~l; tlttt~!?w~~l~«rt::tlt~/} 
Elcctr1:: 
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Robinoo11. l1'J(iuG(;i~s. Inc, 

'Fan:. 59"x 1,0fi3"" Rftl806·5 SWm 
. fef': AME:C 

Fan Spe&.i : 35GD RPM 

Tempe-r,;iJure : 248 ·F · 

o .. nsliy: O.OS74 LD/rT• 

Date : H26t'2006 . 

RII FO ~ ; 107972 

ie.o ·~----,-----.-----·1,.---.....-----.----··""T'··----·---~---.--'-',----r------·---eoo 

150 ----1----..,..,1-------+'---·- -1------------~·t--------~-----uso · 
·140 ----1------1 -~-+-----+-----+-----+---'----+---· --1-----+------m-oo 

ttate; lrJ',e,t P(,l!)= ~120 ~21' In. H20 
· olel 012 "'fo.9~ .. 130 1-----'--~---+----·,,,. ., _______ .;-1 ---------< ------+------;~---·+-------t:i'"60 

=:srt:::::::=:::::::i:.:-=--::-.:-_--_-,:-_-t-,..::-,:::.:.-=.·_-1----·---__;"f>---c:-:-t-----t-----1----'--+----t----6'00 
--.-....__ 

' ~I/ l----f.--~~,.,.,,:-1------+----+-----,,,..a:::._1-----~50 .. ·"-~ ._/"'v 
~ 100 1------,1---~- -1----+-----00 
c >/. 

· = ~o ... __ .. __ _,..... ______ ---.. --.~-1------+~--i--j-•-·-····-.. ·------, •"'-'-· -1-'-"· ~· -----11----- ,-----fl-so 
I · ✓v- ~ _m i 80 r--""'~.-_-+---'"'--+------· .,., .... ~ ............... -1---t---t-/---:::,#--•-·-- --~---·--+----'--'',:--"'~---+-'·--~-iMl._O i 
!'/1 70 ,. I ---+-----i: i'\ _,ttQ · I! 1-----+---- ---1-----+----"C::-.J la'_..~~•:rsnr' --- \, ,· ii 

·.! 60 ,...' ----+---'"--'--+-----;~1/1---.-::--.. «~-1-- ·: -----'-\-,;----"'{j:,olOO 

50 1----1----•r•--:,...7-"""· ~ i \ ~so 
40 1------11------~--=i~---~-----+-----1~--1---+----~-~-1--_.;,.---1----+i\...-. ___ -uoo 

B_~L-~ 
so ;.~-----1 

120 =--
1101----1 

,~---;---,---1---1,-...,:..----,-+----1-'-'---11-----1-----n,50 

:zo 1-------1:----i--1tt4~"0-eFr.,-.------.,.....-1---------1100 

10 -·-'·~··-··~ ----+-___;.---+---· ---+---'---1------1------r.;o,w E.F :·1 

2.S ""'_5'-· ---7=','=-5--~·10·"-"'~-l 12.5 1:$ 
Volurn,o {CFM x ·1000} 

vor~1·on: 1.fl ,lUUU•K \!"Oil, ,.'UU~) 

17.5 20 
SE:.:98, 
lr:1 

l'IIOllltl: Ul/111/'~UW l'UI" 
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(816) 761-7476 FAX(816)765-8955 

PDR92 ROUND PRESSURE RELIEF DAMPER 
(20" W.G. Maximum Design Pressure) 

APPLICATION 
Ruskin "pressure relief" style purge dampers are designed 
specifically lo provide additional make-up air to incineration sys
tems prior to fan slart-up. Following system stabilization, normal 
counter-balance operation will continue. Offset single blade 
design lets Ruskin .engineers calibrate !he damper operation to 
exact customer specification. 

STANDARD CONSTRUCTION 
FRAME 

One piece, carbon steel channel. See !able below for web 
dimension and thickness. 

BLADE 
One piece, offset counter-balanced blade, stiffened as 
required. See table below for blade thickness. 

SEAL. 
3/1s" (5) • 11/2" (38) elastomeric seal. 

AXLE 
Full length, plaled sleel, reinforced as required. See !able below 
For axle diameter. 

BEARINGS 
Grease lubricated ball bearings mounted outboard of frame wilh 
adjustable packing gland shaft seals. 

BLADE STOP 
112· • 1/'f' (13 • 13) full circumference steel bar. 

FINISH 
High temperature aluminum paint. 

MINIMUM SIZE 
16" (406) diameler. 

MAXIMUM SIZE 
52" (1321) diameter. Consul! Ruskin for larger sizes. 

MAXIMUM TEMPERATURE 
250"F (121 'C) is standard. Damper can be supplied for 250'F 
(121"C) lo 400'F (204"C) lemperalure conditions by increasing 
clearance between blade and frame and by using a suitable 
seal. Advise Ruskin of maximum operating temperature. 

Note: Construction designs available based on specificaUon. 

Dimensions in parenlhesis (· ) Indicate millimeters. 

VARIATIONS 
Additional variations to those listed in table are available. Contact 
Ruskin for pricing. 

• Special finishes. 
• Higher temperature construction. 

a 
.. 

. . . 
0 . . 

u . 
Illustrated with Optional Bolt Holes. 

D - INSIDE DIA. FRAME BLADE 
ABOVE THRU FLANGE(F) WEB(CJ THICK. 

16" 24" 11/tx 11.,,· 9"x10ga. 11,-

(406) (610) (38 •6) (229 •4) (6) 
24" 32" 2• X 1/,'" 12·x 11• ,, ... 

(610) (813) (51 • 6) (305 X 6) (6) 

32" 40• 2'" X 1/4'• 12"x¼" ¼" 
(813) (1016) (51 X 6) (305 X 6) (6) 

40" 46" 2'" X 1/1,,'" 12'"x 1/,· 1/,4'" 

(1016) (1219) (51 •6) (305 X 6) (6) 

46" 52" 2''1"x 5/1e" 12"x 5/i&" 1/l' 
(1219) (1321) (64 X 8) (305 X 8) (6) 

AXLE 
DIA. 

1· 
(25) 
1· 

(25) 
11/," 
(38) 
2· 

(51) 
2· 

(51) 

FRAME BLADE SEALS BEARINGS AXLE ACCESSORIES (OPn 
STEELCHANNEl.- STEEl.STlfFENEOM tiEOf'RE.NESUD£SEH. G'lEA5£Ll16RICATED IIAU. CONrnruoUSPLATED BOU HOLES 10. Cit£ 
SEE ccmsmucnc. .. TABU: REOtnne.D-SEETA8LE IIMX.l~r'I !IRGS UOIJNtlOOUJ&IARO SlUl.AXtE FWr..E 

JOI STAINLESS STEEL COPlJ :304 SfAIM..ESS STEEL (OPTI 
SILICONE8l.AO€SU,l. W,OfSI-W'JseAlS lOC STNKI.DSSTEEL (OPT) 

&OLTHOLESINDOnt 
(t,'IAX~'l'IIOPT) ""'°'' E;>OM;!lL.AOESEAL. 

Et..ECTRICA~foq l'""m'FJ(OPfJ 

l'NEUIMTICACTUATOR 

DIMENSIONS BOLT HOLE ORIENT. 
COMMENTS QTY. D GBoft H . ' T TAG 

Obmelff ClrtleDlur,. No.Hoitt Hole Diam. Str~Odlo P>t.Jlet 

JOB LOCATION 
CONTRACTOR 

Sprc POR92•799/Rep!aces POR92-397 AU STATED SPECIFICATIONS ARE SUBJECT TO CHANGE WTTHDUTNOTICE OR oaµGAn_oN. ORusldn 1999 

A5-1485 
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SUGGEST ED SPECIFICATION 

Furnish and ins 
with schedules, 
dampers meetin 

!all. at locations shown in plans or in accordance 
heavy duty lnduslrial grade round pressure refief 
g the following specifications. Dampers shall be 
nsisting of single blade mounted lo axle within 
me. Frames shall be constructed al sleel channel 
m of 10 gage. Damper blade shall be one piece, 
lanced consbuciion, minimum ¼" (6) thick and be 
ft (4.7) thick x 11/2" (38) elaslomeric seal bolled lo 
th centered axle or adhesive seals are not accept
haft shall be continuous, solid cold rolled steel 
h entire diameter al damper and beyond bearing 
ation or required external counterweights. Damper 

butterfly type co 
formed flange rra 
and be a ITUnimu 
offsel, counlerba 
complete wilh 3/1 
blade. Blades wi 
able. Damper s 
exlending throug 
to allow for install 

. shall also be co mplete with actuator overrlde mechanism ror instal-

PDR92 PE RFORMANCE DATA 

LEA K,\GE AND VELOCITY INFORMATION 

DAMPER MAXIMUM LEAKAGE' 
SIZE . SYSTEM ¾OF MAX. TOTALCFM VELOCITY FLOW 

52"(1321) 6,000 FPM .045 40 

48" (1219) 6,000 FPM .05 35 

36" (914) 6,000 FPM .07 28 

24"(813) 6,000 FPM .13 25 

16" (406) 6,000 FPM .24 20 

"Leakage inform aUon based on pressure differential of 1" W.G. 
CA Std. 500. Tes led per AM 

Leakage Note: Leakage rate will illcrease as pressure approaches 
relief set point. 

Performance c urves based on AMCA Standard 500 using test 
figure 5.3 (damper installed with duct upstream 

). Static pressure and CFM are corrected lo .075 
setup apparatus 
and downstream 
lb/cu fl air densit ~ . 

ci 
~ 
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lalion of either pneumatic or eleclric actuator. Axles shall be sup
ported In sealed, relubricable ball bearings mounled oulboard or 
frame. Press. fit or boll on bearings are nol acceptable. Damper 
rrame and blade shall be fabricated from hot rolled sleeL All parts 
nol otherwise protected shall be given one coat al aluminum painL 
Slandard damper construction shall withstand 6,000 FPM and 20" 
W_G. Maximum pressure drop across a 24" diameter unil shall be 
less than .15 al 1,000 FPM in the full open position. Damper leak
age In lhe lull closed position shall not exceed 35 tolal CFM based 
on a 48" (1219) diameler unit at 1" W.G. Submittal shall include 
published performance data developed from testing in accordance 
with AMCA Standard 500 In an AMCA registered laboratory . 
Damper shall be Ruskin model PDR92 • 

Dampers may tolerate higher pressures and velocities than those 
!isled here. Conservative ratings are presented inlentionally in an 
effort to avoid misapplication. Consult Ruskin or your Ruskin repre
sentative when damper is lo be applied In conditions exceeding 
recommended maximums. 

6" 
(152) 

4• 
(102) 

2" 
(51) 

PRESSURE DROP INFORMATION~ 

fil 1" 

5 (25) 

~ 
11. 
0 
ci:: 
Q 
w 
ci:: .s 
~ (13) 
rn 
w 
ci:: 
11. 

.2 
(5) 

.1 
(2.5) 1000 2000 3000 4 5 6000 

SYSTEM VELOCITY (FPM) 

""Based on lesling of a 24" (813) diameter damper. 

A5-1486 
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Ordering Information: Type IV (V-Bed} Stainless SteelAdsorber 

.Full Size Gasket Seal Adsorbers 

AG-GC12-101-AS 24x12x11½ 500 

AG-GC12-101-NS 24x12x11½ 500 

AG-GC12-101-WS 24x12x11½ 500 

AG-GC12-101-TS 24x12x11½ 500 

AG-GG12-101-AS 24X24X111/z 1000 

AG-GG12-101-NS 24x24x11½ 1000 

AG-GG12-101-WS 24x24x11½ .1000 

AG-GG12-101-TS 24x24x11½ 1000 

AG-GG 16-81 3la-AS 24x24x16 1000 

AG-GG16-81 3la-NS 24x24x16 1000 

AG-GG16-B1 'la-WS 24x24x16 1000 

AG-GG16-81'la-TS. 24x24x16 1000 

AG-GG12-62-AS 24x24x11 ½ 700 

AG-GG12-62-NS 24x24x11½ 700 

. AG-GG12-62-WS 24x24x11½ 700 

AG-GG 12-62-TS 24x24x11½ 700 

AG-GG16-62-AS 24x24x16 1000 

AG-GG16-62-NS 24x24x16 1000 

AG-GG16-62-WS . ·24x24x16 -1000 

AG-GG 16-62-WSD 24x24x-16 1000 

AG-GG16-62-TS 24x24x16 1000 

AG-GG16-62-TSD 24x24x16 1000 

AG-GG18-62-AS 24x24x18 1250 

AG-GG18-62-NS 24x24x18 1250 

AG-GG18-62-WS 24x24x1B 1250 

AG-GG18-62-TS 24x24x18 1250 

10 

Note: /',. P may vary by +1- 20%-due to physical 
characteristics of the carton. These variations must 
be considered when sizing fans. 

0.90 0.083 10 200'F 29 

0.90 0.083 10 200'F 32 

2.00 0.083 10 200"F 35 

2.00 0.083 10 200'F 35 

0.90 0.083 10 200'F 58 

0;90 0.083 10 200'F 64 

2.00 0.083 10 200'F 70 

2.00 0.083 10 200'F 70 

0.85 0.125 8 13Ia 200'F 75 

0.85 0.125 B 1'la 200'F BO 

2.10 0.125 B 1'la 200'F 90 

2.10 0.125 8 1'la 200'F 90 

1.75 0.125 6 2 200'F 59 

1.75 0.125 6 2 20()'F 62 

3.90 0.125 6 2 200'F 70 

3.90 0.125 6 2 200'F 70 

1;75. 0.125 6 2 200'F 79 

1.75 0.125 6 2 200"F 86 

3.90 0.125 6 2 200"F 98 

3.90 0.125 6 2 ·200'F 100 

3.90 0.125 6 2 200'F 98 

3.90 0.125 6 2 200"F 100 

1.75 0.125 6 2 200'F 90 

1.75 0.125 6 2 200-F 96 

4.10 0.125 6 2 200'F 105 

4.10 0.125 6 2 200'F 105 

AS-1487 

89 

92 

95 

95 

148 

154 

160 

-160 

205 

210 

220 

220 

157 

160 

168 

168 

200 

207 

219 

221 

219 

221 

220 

226 

235 

235 
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. . ... :~~~~~:1~ 
In-Place Test Housings" .ft~;,.t~} 

as a design objective. Consequently, there are 
countless filter banks that have been installed 
in air cleaning systems which are impossible to 
test because system design interferes with 
attaining mixing and dispersion on both the 
upstream and downstream sides of the banks 
being tested. 

To test HEPA filters in-place under ideal 
conditions, an operator has a minimum ten duct 
diameters upstream and downstream of his 
filter bank. He has a well-designed transition 
piece on the inlet and outlet of his housing and 
has no obstructions such as other filters, 
adsorbers, etc., in his system. Figure 1, on 
the previous page, illustrates a bank of filters in 
such a system. The two essential factors for a 
satisfactory test in this situation are distance and 
design. The former ensures mixing on both 
sides of the filter bank; whereas, ii is the 
system design - e.g. the transition - which 
aids in balancing the flow through the bank and 
results in a uniform challenge to the bank. 

. . --~ tf:f~{~:~--·:' 

Note: Even with the ideal-conditions shown in 
Figure 1 on the previous page, there are still 
certain impractical limitations: 

• If the system, when tested, does 
not have a minimum efficiency of 
gg_95%, the operator is required to 
take corrective action. 

• If the system ls large enough for 
man-entry, a tester must suit up and 
enter the system on the downstream 
side to scan the bank. 

Exposure time of maintenance and test 
personnel in containment systems is an 
increasing concern in facilities where toxic 
materials are present in the ventilation air. 

Typically, HEPA filters have some detectable 
pinhole leaks which will be localed during the 
probe-testing. (See PrecisionScan on Page 20.) 

Operation of the Flanders/CSC In-Place Efficiency Test 
The ideal test conditions described in the 
introduction depend upon distance for an 
effective test; however, the Flanders/CSC 
in-place test utilizes two identical mixing devices 
on the upstream and downstream side of the 
filter to achieve the same purpose. 
Figure 2, Page 4, shows a single HEPA filter in 
a housing. A hinged diffuser is located on both 
the air-entering and the air-leaving sides of the 
filter. · 

Prior to testing the filter, both diffusers are closed 
in order to mix the challenge aerosol into the 
airstream on the upstream side and to mix any 
leakage into the air on the downstream side. 
The challenge aerosol is then introduced into 
the system ahead of the first diffuser; 
upstream and downstream samples are taken 
and the results are compared to determine the 
penetration through the filter and its supporting 
framework. Figure 3, Page 4, illustrates a more 
complex system with a bank of prefilters, a bank 
of HEPA filters/adsorbers, and a second bank 

of HEPA filters/adsorbers, all in series. There 
are two filters/adsorbers in parallel in each bank. 
As illustrated in Figure 2, Page 4, there are 
diffusers located on both sides of each filter. The 
center test section is a combination unit and is 
used as the downstream test section when 
testing the first bank of HEPA filters and is used 
as the upstream test section when testing the 
second bank of HEPA filters. 

Each test module is designed so that the 
readings are not affected by the adjacent filter. 
Since each filter is tested individually, a 
penetration reading for every filter•in the system 
is obtained. 

Regardless of the size of the system, 
the Flanders/CSC in-place test sections each 
add 0.5 inch w.g. resistance during the test 
(assuming 24 inch x 24 inch x 111/z inch filters 
are operating at 1000 CFM each.) 

Patent No. 4,055,075 Other Pal. Pending 

3 
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,!:11 ;: -~: ·.·, Nuclear Grade HEPA Filters: PUREFORM° Filters 
~-:,~:J • 

. Standard Sizes and Capacities 

Flanders manufacturesstandardsquare · 
and rectangular Nudear Grade filters in 
a variety of sizes and capacities. (Sizes . 
and capacities for Round and Nipple
connected filters are listed in their· 
respective sections in this bulletin.) The 
type.(PUREFORM® or Separator-Type) 

· and depth of the filter element Is a 
primary factor in filter·capacity. 

NOTE: The maximum allowable resis
tanceat the Nominal Rated Capacity is 1.0 
.inch w.g. (or 1.3 inch w.g. for certain sizes . 
listed in ASME AG-1, Section FC, Table 
FC-4000-1 ). 

l 
l. 

1-:--0-H 

Available Filter Sizes and Capacities 

11 inch PUREFORM®Filter Element 

. 4 inch PU REFORM® Filter Element 

AS-1489 
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High Capacity Filters with Single or Double Header_ 

Nominal Efficiency Nominal Size 250 fpm• 
Depth HxWxD 
(inches) (inches) cfm PD 

90-95% 24x24x 12 1000 .25 
24x 12x 12 500 

12 80-85% 24x24x 12 1000 .20 
24x12x12 500 

60-65% 24x24X 12 1000 .15 
24x 12x 12 500 

90-95% 24x24x6 1000 .45 
24x 12x6 500 
12x24x6 480 

6 12x 12x6 225 

80-85% 24X24X6 1000 .35 
24 X 12 X 6 500 
12x24x6 480 
12x12x6 225 

60-65% 24x24x6 1000 .15 
24x 12x6 500 
12x24x6 480 
12x12x6 225 

• Add 10% to PD for Standard Capacity Filters 

Notes: 

4 

1. PD represents clean pressure drop 
in inches w.g. The recommended 
final pressure drop for all models is 
1 "2 inches w.g. 

2. Operation down to zero airflow is 
satisfactory for all models. 

3. Consult factory before operating at 
· these velocities. 

4. Efficiency is average and is based 
on ASHRAE Standard 52.1 test 
methods. 

AS-1490 

375 fpm• 500 fpm* 625 fpm* Media Weight 
Area Each 

cfm f'O cfm PD cfm PD (sq. ft.} (pounds) 

1500 .40 2000 .60 2500 .78 110 18 
750 1000 1250 52 9 

1500 .35 2000 .50 2500 .60 91 18 
750 1000 1250 39 9 

1500 .20 2000 .30 2500 .40 91 18 
750 1000 1250 39 9 

1500 .65 Note3 Note3 57 11 
750 25 8 
720 Note3 Note3 24 8 
337 11 5 

1500 .55 Note3 Note3 45 11 
750 19 8 
720 Nole3 Note3 20 8 
337 9 5 

1500 .35 Note3 Note.3 45 11 
750 19 8 
720 Note3 Note3 20 ·8 
337 9 5 

5. Performance· tolerances conform to 
Section 7 .4 of ARI Standard 850 •. 

6. Actual header face size. is 5/a-inch 
under- on height and width. Actual 
filter depth is 5 ½ inches or 11 '/z 
inches. 
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FITTJNG LOSS COEFFICmNTS 
Fiuingi IQ 'Sllppor:t BlCa1nples 6 illld 7 sn,.J $1>1ne- of tl:11l1,oro common llitiass arc reprinted hcrc. 

For the complete lilting, doh\bnsc w, t:hc Duct Fitii1,g Datiiba.l'e.(ASURAE 2002). 

ROUND FITTINGS_ 

C~t Elbow, Dill Stamped, 90 ·or.grcc, rJD = J.5 

D,ia. 3 4 - 5 6 7 s JO 

c. O.lO 0.2.l O.IG 0.14 . l}J:1; 0.11 OJI 0.11 

Cl>:M Elbow, Dfo_Slnntpcel, 4S Degn,e, rlIJ-1.S 
D, ir:t.. J : · .. 1 S 6 7 8 9 10 

c,. 0;1 s o.n o. rn o.ll8 o.o, 0.1)7 0.07 . 0.1)7 

t 0 
D 

l 
r 

j 

1>,;.,. 01 ·6 · II 10 12 14 16 

(1 . .57 0.43 ll.34 o.~ _ 1)_26 1)25 0.25 

D 

I 
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DnctDC$ign 

D, In. 3 6 9. .12 1S 18 21 14 

c~ O;JI 0,17 11.u 0.il D.11 .0,0~ MS O.OR 

CDJ-l7.Elbow, Mitcrcd,45 De~ree 

D,i11. .1 6 u IS 18 21 

27 JO 

0.01 O.ci;t 

27 61) 
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35.29 

(ii) 

0.07 

f Q 
D -
! 

Ao 

c., (),34 0.34 0.34 0.34- 0.3? 0,34 0.34 0,34 0.;\4 0.34 

CD6-I Sci·e~u (Onl}') 

c;.., V.:1!11e..1. 

" 
A,i.~. ll.311 ilJ:5 0.-10 0.45 0,:,0 o.5:, IMO MS o.10 8.15 0.80 8.90 

D.2 JSS'.00 l02,::-07S.005S:.f!(h11,2Bl.50242.S JS;75 J,f.51111.00 S.00 3.:$0 
0.3 6iU9 4556 33,33 24.44 18.33 14.-0r) 10.78 8.33 · GM . 4.89 356 1.56 
0.4 38.15 25.63 ; ~.15 J:!.:'iS 10.31 "7.ijS 6.M -t.69 3.63 2.?S 2.IXJ' o:s~ 
O.!i 24.8(1 16.41) i2,00 8.:!-0 6.60 5.04 :tli-8 3.00 2.32 L-'i6 1.28 ().;56 
0.6 17.22 ll.39 8,3) 6,11 4.SS ).50 2.69 2.0S 1.6! 1.22 0.89 0.3!1 

OJ li.65 iU1' (i.12 •t-19 3.31 2.S7 !.98 1.:53 1.18 0.90 0.65 0.2~ 
o.~ 9.69 .fi.41) 4li9 J.,44 25S l-'.17 l,;'2 l,!7 O.?E D.69 0.511 0.2! 
1),9 7.65 s.o,; 3.10 2.12 204 iJ6 J.;\{) 0.93 032 0.54 0.40 0.17 
l.O 6.20 4.10 j.(J(l 2.20 l.(iS 1.26 0.97 0.7S tl,58 1).44 (l.;J.2. ll.14 

?.2 ,U.J 2.85 :!.OS l.:53 1.15 0.8-~ 0.61 O.S2 0.41) 0.31 0.22 0.10 
i.4 3.!<i :2..09 LH JM .. ,,. 0.114- 1),64 M9 o-.JR ·o.Jo 1).220,16 o.o, 
1.6 2.42 1.60 1.17 o.sc, ll.6,1 o.,19 0.3H U.2~ l>.23 ll.17 0.13 o.os 
1,3 J.?I U"! l),!}3 (1,6& 1/5! 0.39 (1.31) 0.2) O.L3 r),l\l (I.JO 1),()4 

20 l.;SS 1.03 D.75 Q.SS' ll.4! o.n 0.24 1}.19 0.15 0.11 ll.OS. 0.{M 

2.5 0.9!} 0.66 0,1.g 0.35 026 0.20 0.i(, (U2 O:t!-'-J f),01 iH)j 0.02 
3.0 (i,6? IJAr; (i.J3 0.24 ll.lS 0.14 O.JI i).(lS i).1:6 O.IJS 1).04 r,,.0.2 
4.0 0.Jlf 1).26 O.!il O.J,1 D.10 D.0~ (I-_()(> 1).05 (.lJ}; 0.ll3 0.02 0.01 
(,_,) O.i"i 0.11 0.1)& o.,)6 0.05 0.1)4 -0.03 1),(12 r,,{;2 (r,01 o.m 0,1,-1 
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0.00 
MO 
0.-00 
O.GO 
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i>.00 
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rJ.OU 
0.(10 
o.o~ 
r).(IO 

0.01) 

Q 

• 
SCREEN01~ 

I 
I 
I 

Q 

I~ :. fre,.;~.,.~a f.;a-;io C(:'.f'.!~~n 

Arr~ iJr~::1-of<luct 

1l1 :.:,i:root--~OJonpl ,,~.,_ a ru:t er 
iillin--;1 '"'hi:t'!'?~;1~ !!!> X•~l-~1J 

.. :: 



RPP~24544 REV ld 

CD9-I D:imper; ButterHy 

c .. Yah1es 
9 

mo. 0 II) 20 JO 40 50 60 70 
oj 0.11/ 0.1..7 0.31 0.49 o.61 0..14 0.86 0.'16 
M 0,19 0.,:: 0.43 (1.69 0,!J4 1.21 u~ .J.72 
0:7 0.19 O.:l7 0.l'4 }.l)J U! 2.12 281 3.46 
o.s 0.19 0-45 0.S1 l.SS l,60 4.13 6.)4 ~.38 
0.9 O.l!i 0.54 1.22 2.Sl 4.97 9.51 17'.8!) 30.SO 

75 SI) ~ 
0.99 1.02 t.04 
1.82 U9 l.93' 
3.13 3.94 4.08 

.,9,40 10.30 10.80 
38.00 4S.OO 30.JO 
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90 Q 
Ao. . D;, 

J,1),1 
...J.. 2.00 

6.0'l 
JS.0.1 

100.0(1 
1.0 (),]9 M7 l,i6 4.38 11:20 32.IJD Ill.OD 619.0ll 2010.llO lDJ;S0.00 9!19~9.C-0 !19999.00 

CM-3 Fire Dampesr, Curlain Type; Type C 

c.= 0.12 

F.D.1-l Duct Mou11tedit1 Wall 

Cq'l/alu~ 

Ul> 
J/D 6.(11} 0.(102 0.01 1),05 0.10 (J.20 0.30 0$-0 11).00 

om ll.50 .OSi' 0.6S 0.80 ·o.u 0,92 . O.\i7 ·1.w I.Oil 
1).02 0.:51) 0.5i 0.52 1),55 o.Gn ·0.66 o.69 0.72. o.n 
0.1)5 0.50 0..SO o..so 0.50 050 osi> o,so td:O 0.50 

11).00 0.51) 0,51) 0.50 i),50 0.50 0.51) 1).50 0,SIJ, o..so 
~L 

D 

EDl-3 Bcllmouih, with W:ill 

rrJ> 0.00 (l,1)1 1).0:t 0.03 0.04 0.05 O.M MR l}.10 0,12 0-16 0,21) 1(1.00 

c., 0.50 0.'14 ll.37 0.Jl 0.26 0.22 0.20 0.lS 0.12 0.011 OJ)(, 0.03 0.03 

Q 
D 
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Duct Design. 

. ED2-1 Conic11lDiff11ser, Round 10 Plemnn, Eiha11il/ReturJ1 S)''$tenl~ 

C,.Viilues 

35.31 

Ail.4. 0,5 I.I) %.0 3.(1 

I.S 0.()5 0.02 ll.Ul 0.61 
:Ur o.os 0.% 0.04 0.04 
2.S 0.13 O.f'9 · ll.il6 . iUJ6 
3.0 0.17 0.12 0.09 0.0'] 
4.o 0,23 0.17 o.i;: o.w 
6.0 ·,uo O.ii ll.l 6 0. ll 
It.It 0.34 0.2-6 0.18 OJ5 

LID,, i / 
0.04 0.05 0.05 0.08 O.!O O.! I O.l3 -.._ 
4.(1 ~.(I 6,0 s.o 10.0 lUJ 14.0 h~ ____ n ..... _· ....,JI··: .•. '.. 2:ja 

Q TO 
FAN 

l o.r, O.J,5 O;:!,.S 0.20 o. I 6 
14.0 1).39 OJO 0..22 0.18 
20.0 MI 0.32 1).24 0.20 

2.0 3.0 

1.1 l4 io iJ !I 
2.0 4:.? 2-~ 17 lZ 
!.S SO 32 20 1::; 
3.0 54 "34 22 17 
-4.1). 53 40 26 21) 
6.0 62 4'2 2S 2Z 
S,1) M 4~ 30 '.N 

10.f) 66 46 :lO 24 
14,0 6-5 48 J2 ·i6 
20.0 c;_g 4S n 2G 

15 20 . j(J 

t\01• ll.21 O.J.S O.M 

(1.04 (1-05 O.IJ5 (I.Q/; CJ.OS 0,Q9 0.10 
0.06 0,06 O.o& 0.0fi. Ci.07 0.08. 0.00 .,-- L 
om o.o,:. 0.06 o.or om o.os Ms 
0,09 o.o:;; o.os 0,08' o.os o.ol\ CJ,08 
O.i1 O.i() 0.10 OJ)'} OM 0.09' 0.1)8 
0,13 0,12 0,11 O,iO 0.09 0,09 0,09 
0.14 (1.13 IJ.12 O.i I 0.10 0.0~ · O.Ol) 
0.16 0.14 0,13 0.12 0.10 0,10 (l,!0 
0.17 O.lS 0.14 o.n O.ll o.n O.!O 

4.0 M 6.0 8.0 11M 12.0 H.O 

·, .6 4 3 2 2 2-
JO 9 8 <> S 4 3 
12 II JO & 7 (i. $ 
l4 · 12- )]. 10 ~ 9 6 
16 M 13 12 lll IO 9 
]9 16 15 12 JI ll.l 9 
:W I& 16 13 11 II !O 
22 I~ Ii 14 12 H !O 
:21 !9 !7 14 )~ II !I 
i2 20 JS JS 13 12 II 

c. Value, 
(I 

·15 60 90 120 150 ISO 

0.S,1 O.il;S (J,SH O.H8 0.Sli o.ss 
o. lo 0,21 o.w o.is o.59 n. 76 o.~-0 <J,Sl o.H4 •J.83 o.sJ 
().25 ll,]6 0:22, IJ,JO (}.4f, I.Mil 0,6S 0,6,1 0.63 fJ.62 (Hi:! 

(1,.50 1).1! 0.13 O,i9 O.J2 0.3J. 0.33 0.31 0.31 (1.31) 0.30 

l ,Ol) IJJlO 0.00 O,OII (}.00 1).(10 O.OII II.OD O.L-.0 0.00 Ii.Oil 

2.00 0.20 . 0.20 0,2U 0.20 O·'" 0.24 IIAS 0.72 ll,96 1.<l-1 

4,00 0.ijO 0.64 fJ.&1 l).M O.HS 1.12 2.72 4.32 5.60 6.56 

!iJ.JO I.RO l.•14 1,.:;4 l.1•1 1.YS 2.52 6.48 HJ.lo iJ.filJ 11.LO 

10.1:0 5.00 5.0il 5.@ s.iJo 6.50 S.00 19.M 29.00 J'tC-0 43.1;(1 

ED4-2 Tr:m!illlon,. Rcmnd lo llecta11gular, Exhaust/Return Systems ]] 

------"-c,,v~_1i,e1 ___ 81-1 I ~ 
8 f ~, i 

o.M 0.3c, o.s,; 0.53 o.c-s o.:n ,).ss o.95 o.93 o.!>8 r,,9::i --L~-==, -~,-,1,JA1 IO 15 10- 30 45 61) 90 1211 150 180 f---..,J 
0.1(, 1).30 (1.50 0.53 1)£4 tl.15• O.&-! 0.89 0.91 O.!lJ 1),88 

0.25 1).25 (J,3(i 0.45 (1.:!2 0.5S 0.62 0.(~ -0,(,4 0.64 lHi4 ,' _.,..,...,.,----·[]l 
o.:io 0.1.s (ni 0.2s oJo 0.3, 0.33 o.J3 o.n cu 1 1>:31) ~ 0 )._ I , "' •-·~ 
1.t(J 0.00 0.00 0.UO o.w (UH) 0.00 OJX, \l(lf) MO 1),-00 UL ___ -----Ll r' ., --· 
.1.L-.'J 024 o,,w 026 o.w n.22 0,24 0.49 n.13 om i.~ ' ~--.( ----
-1.[.;J LlJ\9 -0.1H ll."/9 O,'.•(l ll.88 1.!2 2.72 4.31 5.62 6.53 

6.00 l.89 1.61 l.S9 !..!9 1.98 i.52 65) Jl).la; 13.M 15,!4 

t<J.00 5.W 5.32 5.15 5.05 r..:W 8.0:$ (9.06 29.1)'1 31J}8 43.05 
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-35.32 

JU>S-1 Wye. 30 Degl'l1!e, Con,•erging 

~t~l~ 
~ .. 

.4,f,1, AilA-e 0.1 1);? 0,3 

0.2 0.2 --24.n -3_.;/3 --0.60 
D.3 -ss.ss -9.?1 -2.Si 
O.•l .. g9_9.3 -i7.iJ•I -S.13 
0.5 -1S6.SI -28..JI) -&.31 
0.6 -225.62 -11.1:l; -IZ.10 
0.7 -:m1.2,,: -S6.14 -16.9(1 
O.& --4i>U4 -7j_,1,1 -2i.JS 
0.9 -5C<S.JS --93.02 -2~.IS 
to -.ftl7.J.9' -114.89 -34.W 

I)_:, 0.2 -13.97 -f,?7 li,l)S 

0.3- -3'3.1)6 --.'Ul -I.I)':! 
0.4 -59.43 -Jl),08 -Z52 
o.s -93.2-4 -16,LI -uo 
0.6 -134..SI -23A5 --6.-"M 
0.7 -1S3..2' ..:J2J)8 --8.9'3 
0.8 -239.-17 --42.0J -H.71 
0.9 -3fJ3.16 -53-.25 -M.9? 
J.O -374.3! -S5.'l9 -13.~3 

0.4 0.2 -'}.21) .. !),ll5 O.J9 
0.3 -2:2..:31 -3.24 -0,JS 
(1.4 -1-052 -6A8 -1.'.>1 
o.s --{i).7! -IQ.50 -2.50 
,:),6 -92..'lJI) -15.31 -3.$4 
{)_j' -12~AO -2Ll'B -5.~() 
0.3 -163.90 -:1,1.6.S -'.I.H; 
0.9 -107.52 ~JS.1)1 -9.14 
1.0 -1S6.2S --4'.U:i -ll.33 

0,5 11.:Z -6.62 -0.}6 fl.S4 
l).J -16.42 -2,ll -<i.01 
1).4 -30.ZI• -i.59' -!l.79 
l}.5 -47.&<; ~7.55 -1.6! 
l}.6 -{;S,.~} -ll.13 -2.56 
D.7 -94.00 -IS.JI -3.65 
O.ll --!22.~l -10.12 -<US 
l).'J -!55,63 .. 25_54 ... fi.25 
1.(1 ~!92,!6 ~JJ.SS ..;1.~1 

0.6 0.2 -5.[2 --0.IJ) 0.62 
0.3 -13,03 -1.49 il.JS 
0.4 -24.J.I -3.55 -fl.SO 
i,l.5 -lS.41 -5.'.iM -1.16 
0,1> -•55,58 -8.80 -•l,!,2 
1),7 -75,83 -U.16 ..,1..'19 
o.s -99,17 -i6,()I) _:J,:r-5 
o.~} -125.60 -w:n -1-.:~:3 
LO -155.i2 -25.14 -{;.1)2 

ll-.1 (1,2 -4.24 (J.(15 0,65 
0.3 -ll.M -1.15 0.2:7 
0.4 -2(ic82 .. 3.1)1) -OJ& 
().~ -:tt99 -~J)9 -0.~S 
0.6 -17.'7& -:1.ss -l.61 
0.7 --6522 -W.SO -2.+I 
o.s --S:3.32 -13.B -3.~.0 
0.9 -!OH.Ci! -1:r.ss -{.26 
1.0 -t:!J.,lS -21.76 -.5.JO 

Q, 

Ao 

lJ.4 

0.30 
--0.50 
-US 
-2.62 
--4.01 
-5.6L 
-?A4 
-9A9 

-!1.71 
0,-59' 
0.)1) 

--0.41 
-LOO 
-L68 
-2.45 
-J.32 
---4.27 
-532 

0.7) 
o:,9 
0.(}2 

-C•:33-
-1).'IJ 
-f.13 
-!.59 
-2.0~ 
-2_,;3 
o:n 
0.1'1 
(11'1 

-0.0Z 
-o.:ts 
-0.55 
-O.:n 
-I.II 
-1.4] 

O.?!> 
o.6t 
a.:;o 
0.09 

·-0,12 
--{l.'.l) 

•-11..54 
-!.},76 
-0.99 

IU() 
o.~J 
0.31 
0.10 

-0.1 I 
-1)J2 
-1).:i3 
-0.1:S 
-0.91 
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t:r• · i>• {111\. lllin, or 12 h•, !Mll.j 

~~1¾-'<-, .. 
C~ \'nlur.1 

Q..,iQ, 

0.5 o.6 U.7 (),S i),; 

0.64 0:77 0.83 O.:f:8 0.93 
0.25 1),55 (l.67 0,70 0.71 

--0.l l 1).4:2. iJ,6:2. 1).68 ll.6S 
--0.52 0.30 (1.61 o:n 0,69 
--0.99 0:20 0.61'.- O.'IS 0,'7S 
-Ul 1),I I 0.73 0.90 Q.86 
-2.GS 0.04 0.84 l.tl<) 1.r,1 
-2.:n -0.113 0.9? 1,2-7 ].1,0 
-J.39 -O;i.\3 I.IS. -·· l ~, 1.43 
o.n o.S-4 o.S& il.92 1.06 
O.Sl D.i,S 0.71 O:TI 0.71 
1),32 059 0.67 o.63 0.66 
0.14 o,,!i 0.69 0:70 0.66 

-0.(H O,Si' 0.76 o:n a.,u 
-0.2:l 0,61 l),lli O,::>K (1,7!1 
-IJ.38 0,6!1 1.01: l.lU 0.91 
-0.f{i 0.80 l.21 1.!3 1.07 
-0.T.3 0.94 IA.> 1.41 1.27 

(J,81. 0,87 0.% M4 1.09 
tl<W 0.13 ll.76 0.78 (lcSS 
o.48 0.64 D.67 0.66 MS 
0.40 0.63 ll.1>9 0.61 0-.63 

-o.:n 0.67 1):75 aJ.71 u.as 
0.28. 0.7) ·o.ss (1,31} D.:70 
{1.25 0.86 f ;IX) o.9l !).KO 
0.25 J.i);\ LIS 1.11) 0.93 
0.2c; L~l l.42- 1.31 L.119 

0:85 {},:88 0.5''} 0.9$ 1.11 
0 . .12 O.iS 1).8\l 0.83 0.96 
ti.54 0.64 1),66 M4 (l,f.4 
tUlS 0.63 0.65 M? O.S9 
OA5 0.61 0.6!1 0.65 o.s~ 
(l_;l.j 0.14 o:n 0:11 1),(,)-
t).,16 l).8S 0.90 O.&l 0.68 
ltSl I.ti) 1.06 D.!}.;. o:n 
1)..59 E.19 1.26 I.J2 MO 
0.85 0.81 0.90 O.!iS J.ll 
0.71 1).79 0.82 0,iv.i 1.02 
o..ss 0.62 0.6) Ohl (1,6:t 
OAS l•J9 0.61) O.S-7 (J,55 
0.45 0.61 0.62 051 (1:52. 
D.44 0.65 0.6, 0.(,3 (1.52 
!),4(, •J.74 0.76 0.67 0.56 
1\SJ o.:,6 11.88 d.7? 0.62 
1).58 1.02 UM <J.91! 1t1t 

1),1\:i o.s:i 1).89 (J.,;i.t 1.12 
1),75 <l.79 l).ii2 o.sr L.-06 
1).52 0.59 IHO 0.5~• il.6[ 
(1.43 (J . .53 o.s~ {].51 0.S! 
(1.38 !l.5i 0.53 0~~9 0.,15 

(U-4 {l.53 0.54 ll.49 1).41-
0.~-3 {l,58 0.59 0.52 ll.4} 

0.:14 (l.66 1).6? f, . .58 0.4<i 
0.3i i).'/(j 0.18 0.-ti'l O.S I 
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Duct Design 

EDS-I_ Wye, 30 ·oegrce-, C-0averging (Conti1111ed) 

A,IA, A~,'A, 0.1 11.2 

o.s 0.2 -3,15 0.11 
0.3 -9.88 -0.99 
0,4 -18,88 -'J;.15 
(l-.5 -29.98 --4.11 
M --4M6 -1.05 
0..7 -5!>.34 -9.11 
0,.8 -77.64 -12.SS 
0-9 -93;35 -l6.3S 
L-0 -.!21.48 ~2().2'7 

O.!> (},2 ~1,..)2. 0,12 
{1,3 -9.34 -0.95 
0A -17.% --i,70 
ll.5 ~·28.53 --4,t_;s 
!Mi -41.45 -6.97 
11.7 -56.1;1 -9.IY.i 
!!JI -·M.0-S -12.74 
0.9 -93.84 -16.2.1 
l.(J -IJ:S.!r.:l -20.1)6 

~.o 1>,2 -JAS 0.!(I 

O.J -9.22 -1.00 
0.4 -r.r.n; -2.19 
o..s -'28:.li -4.82 
0.6 -4[.1)6 -7.21 
O.? -56.~~ -9.'.)9 

0.8 -'B.39 -13.l'I 
0.9 -92.98 -16.75 
LO -114.85 -:N.74 

,f/A, ,·l_v',~, 0.1 l•;l 

(1.2 in -JG.ill -3.15 
0.3 -11,(,5 -1.94 
0.4 -$,56 -1.20 
l).) -6.41 ---0.71 
0,1> -4.[s~ ---0.~(> 
0;7 -3.6R --0.10 
o.s -2.77 II.ID 
0.9 -2.04 U.26 
!.O -us (1.38 

(l.l 0' -36.J.'7 ~1.s9 
ll.l -16.7!1 -S.07 
0.4 -19.9-1 -J..19 
OS -15.18 -2.44 
(1.6 -ll.73 -1:70 
0.7 -9.13 -U4 
(l,g -1.il -J),72 

0.9 -5A9 -t),38 

LO -4.17 -IHI 

1).4 tl.2 -t;,,?.82 -i3:l6 
(U --•n.92 .J}.38 
•l.4 -35,Sl -(;_{i2 

05 -lt:39 -t7S 
O.G ---1.l.28 -'.1.43 
0.7 -t~; .. ss -2.51 
0.l; -l3.W -L"i'.1 
0,9 -W:~4 -!.IS 
1.0 --?.90 ··0.6'-J 
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35.3-3 

(."& V11l111!l·(C.,,.c/1,d~d) 

Q.iQ, 
0.J 0.4 li.S 0.6 ·1).7 0,8 0.9 

0.65 0,19 0.84 0.86 {l,S8 o.,4 U2 
o.w M-3 0.14 0,7S 0,3! 0,87 I.I)') 

--0,J(i 0:28 [).48 o.~s 0.56 0.5-7 o.61 
-(l,91, 0.04 0,36 o.-16 l}.47 1),4{; 0,4? 

-1.M -0.2'.1 l),]6 Ml MJ Ml tl.39 
-2,40 -0.44 0.[9 0.38 Ml IDS ().34 
-3.26 -0.69 O.l3 Q.JS Ml o.:n 0.)1 
-4,20 ~1),9$ 0.1/'.~ 0.41> ll.<IS 0.39 0.311 
-:..,.i,24 ~t.i'3 o.r.'5 0.4S 0.51 0.43 !1.J.I 

(l,64 0.78 0.82 0,85 0.1;3 0.93 J.l2 
0,28 0.60 0,11 0,76 IJ.80 0.87 I.HI 

---0.40 o-,., ..... 0.43 Q,50 0.53 0.5'1 11.60 

-l.O~ -11,07 O.lli 0.37 D.40 Ml OA2 
-1,17 -0,35 0.[2 0.2H 0.3Z 0.32 il.:!2 
-'2,5S -0.(-.S 0.l\(J rJ,21 D.27 0.26 0.2•1 
-3.49 -0.97 -0.12 0.16 l).;i.3 0.22 {1.18 
---.;.51) -l.)(J· -1).1:3 0.tl 0.2i 0.i'> 0.14 
-5.61 -!.('6 -1).:l-4 (1.11 0.21 O.!S O.ll 

0·.62 1).76 o.it 0.8-1 0.81 0.92 1.11 
0.23 056 o.68 0.14 0:18 0.86 Ul 

---0:50 O.l4. (1.31 0.45 0.49 0.52 0.6l) 
-1.2t -l'.J.2-0· (J.i5 (}.28 0.33 0.3:i 0:38 
-2.01 -0.35 -{1.1)4 0.15 0,22 0.23 025 
-2 .. 9i -0.92- ·-0.23 0,03 O.l2 0,14 0.1.5 
-:3.92 -1.32- -1),41 -(J,(17 0,1),l (l.06 Of.J(I 
-SM -l.75 --0.(;r, -{I. 17 -0,03 --0.01 ~0.02 

-it.28 -2.21 --0;79' -0,2(1 -0.li;l --0,07 -0.09 

C, V~)u~5 

Q,iQ., 
0..l fl.4 1)5 o.r. U.'1 0.8 0.9 

-'l}.80 (J,1),1 (1.45 lH9 1),81; 0.99 I.to 
-0.26 (J.32 MO 0.77 o.cm ]Jll l.10 

o.-05 (1.47 0.68 o,s:i: 0.9l J.Ol UI 
025 057 !l.?l 0.64 0,93 1,(12 UI 

0;3S (l-,(i] 0,Jtj l>.86 0,94 1.02 !.II 
l>.48 0.61i- 0-79 0.87 0.95 1.03 i.11 
l}.56 0.71 O.Sl II.HS 0.95 l.03- l.li 
0.62 O::M O.:il2 0.119 ((95 L03 I.II 
0.1?6 0.76 il.-S3 0.89 0.% 1.03 1.11 

-2:All -0.79 --j)fj6 0.29 OAT 1).51 o.61 
-1.42 -{t.i1 O.'.!i l).42 (}.53 059 0.61 
---0.lro 0.02 !)_jS 0.49 0.5(; O.t'IJ o.62 
-i.i.41 0.21) 0.4'J 0,54 0;58 1).61 0.62 

-0.13 1).32 1).49 0.$6 . 0,(,1) 0.6) 41.61 

0.0? 0.4! 05, o,ss {MiO 0.61 0.62 

(1,2:3 0.48 1)57 0.c\(I U.li! 0.62 (J.62 

0.3,~ Oji O.S9 0.61 0.62 0.62 O.t;z 
1),4.i 1)58 O,(,J 0.6.? 0.6::! Mi 0-..62 

--4.74 -I.iii -{1_59 -o.1n f}.2,1 0.]6 0.3!) 
-2.93 -0.(1.; -0.tfi fl,.i~J r,.)4 fJ.J.9 t).40 

-J.88- -l).4{i l)J)j' O.JO 0.33 o .. ~, 0-41) 

-1.20 -l)Jlj O.Z2 (l,J.r; DAI 0.42 1).4! 

--0.73 OM O.'.l-1 Ml 0.43 (!.43 l).4i 

---0.J~ 0.2(1 0.}8 (IA4 r.•.45 (J_.,n 1).4) 

--0.12. l),)J 0.-14 o.t6 0.46 o.,M 0.41 
().(l9 0,4'1 O • .!.S !UH 0.-1-!i OA4 0.41 
(lc.'26 0.,1:1 0.51 a.so l)A7 0.44 1).41 
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ED!>-1 Wye, 30 Degree, Converglng:(Cm,elmled) 

A,l4,. ,,.r-i, 0.1 0.? 

05 o.:z -Hil.31l -21.M 
0,3 -75,05 -14,87 
0.4 -.Sa.HI -lli..59 

CI.S --43.04 -1.14 

M -33 .. H -:.;.12 
0.7 -26.l<I -1.22 
0.8 -20.15 -3,i)(j 

0,9 --10.w -2.14 

1.0 -12.64 -139 

0.6 O.:! -146.0~ -'ll.26 
(l,:} -l08,I?' -21,$5 
O,,I -fn.M -UAO 

05 -G-2.13 -JUI 
0,6 -4,UJ -K.41 
O.i -38.!0 ~.25 
~1.:;: ..,.;J0.07 -4.59 

0.9 -23.64 -:.l.1-1 
J.O •• J;~.:J9 -2:20 

0.7 0.2 ~J9S,85 42,fJ.2 

0.3 -J.17.33 -29.<li 
M -110-40 -21.0'l 
0.5 -84.f.-7 -IS.SO 

0.6 -L-6.02 -lt.56 
0,'i' -51.9~ -8.6.\ 
o.s -11.0~ -6.37 
(l,9 -32.30 -4.S~ 
1.0 -!5.lf> -3.12 

\1.S 1.1-.2. "'"259 •. 7S -55:7\) 

0.3 -11J:us -:S8.41 
{),4 -14-4.25 -21.SS 
0.5 -H0.65 -20.32 

0.6 --1;~_3I) -15.l1 
!1.7 -67.95 -1!.:!,,l 
<Ml -43.67 -S.4!J 
{l.9 --42,26 -6.05 
l.() -12.9} -1,[5 

0.9 0.2 -328_"16 -10.51 
11,3 ··243.~3 ·'-4$.72 

I}.~ -182.GO -3-~.94 
0-> -140.(17 -2-5,75 
0.6 -IO[l.25 -19.2•1 

0.7 -:sc;_{H -lo;.,41} 
1).8 -67.96 ---10.66 

0.9 -53.52 -1.70 
l.(I =41.~11 .... s.2~ 

., L(l ·0,.l -405.83 -SJ.Of, 
ll.3 -3ull.1& -f.0. I, 
0.4 -2i5A4 -13.14 
Ji.$ -172.~B -JI.SI} 
0.6 -l:H.89 -23.16 
1),1 ---1%.2} -<17.75 
IJ.H -.:a_g:z -l3.IS 

0.9 --06.0S -9.52 
l.lJ -5!.SJ -fi.5,i 

RPP.:24544 REV ld 

(U 

-i.61 
-4.S3 
-3.21 

-2.t6 
-1.43 
-0.>'l 
-l).49 

~0.17 

O.tO 

-l!.00 
-7.tZ 
-u1 
-'.J..3O 
-2.25 

-1.49 
-0.!J(I 

-0:14 
-0.06 

~1;5,;7 
-9.78 

-6.64 
-4.611 

-3.!'I 
-Z.15 
-i.35 
-(1,12 
--0.11 

~19.SI> 

-li.&-1 

--S.7-4 
-<i.08. 

--4.24 
-2.ss 
-J,84 
-1.02 

--0.31 

-25.16 
~-16,,23 
-il.O~ 
-/1 .. 14 

-SAO 

-:us 
-2..37 

-1.H 
-11.49 

..,;}1)}7 

-21).ll 

-13.1(1 
··9.56 
-(;_c-a 
·'4.56 

-~93 
-L6.S 

-0.61 
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C, V3l11ca (Cfl1JrJ111!~.if} 

Q,.IQ,. 
0.4 0,5 0.6 o., O..!I (1.9 

-3.07 -1.19 -0.34 0,1)5 0.:22 0.26 
-J.75 -054 -0.00 0,19 0.26 0.21 
-1.02 -ll.20 0.13 0.16 0.!!i 0.27 

--O.S6 1).02 0.23 0.30 ,),30 0.27 
--0,2'1 1).16 o.:i-0 O.J-~ Q.31 1).2$ 

--0.01 027 O.J-5 OJ.$ 0,:12 1}_23 
0.16 0.35 0.39 iH7 O.>'.l 0.28 
0.:?-1} 1).4! 0.41 O.J.li 0.33 0.23 

OAI 0.46 0.# 0.3!1 o.:n 1).28 

-4.56 -1.89 -o.68 --0.!2 (UO 0.16 
-2.69 -lj,')1 -0,24 0,1)7 O.li 0,17 

-J.6S -DAS -0.01 0.17 0.20 0.18 

--0.99 -O.l7 o.n 0,22 0.21 r;,.IS 
--0.54 0.IB o.n 0.'.?6 0.24 O.!S 
--0.22 1).18 0.29 0.29 0.25 1).19 

l).OJ 0,31) O.J4 0.31 U.25 0.19 

0.23 0.39 (1.18 (l,J:3 0.26 1),19 

{U~ 0.46 0.4'.? 0.3'1 --- 0.27 0.!9 

~~.31 ~2.(l;S -1-04 -0.21} ii.m 0.08 

·-J.11 -l.44 --0.45 ---0.04 0.10 O.HI 

-236 -1);71 --0,14 0.(1!) O.JS Q, II 
-·1.4s -0.Jl.i 0.05 ll.17 ll.17 CUI 

-0.86 -0.0S 0.18 023 0.19 Oji2 
-M:! o.u 0.2;' !1.27 ll.W O.i1 

-iHIS 0.2? (1.3'1 6.29 ll.il 0.12 

OJ9 L),39 (J,39 ().J:l n•')'1-•. ,.fr+ o.n. 
0.40 0.49 OAi 0.33 0.23 (1.13 

-IJ:!9 ~-J.Sf, •.. J.JJ -ll.~6 -0Jl6 0.03 

~1.99 -J.95 ·--;'l.66 -0.12 l)_tl.S 0.•)5 

-3.16 -1.09 -0.26 0.11-5 0.11 11.06 

-2.UO -0,~5 -ll.!Jf 0.15 0.15 'li.01 

-L20 --0,19 '1,-15 tl2l 0,l.7 (1.0~ 

-Ll..62° 0.0~ ll.27 02'.l O.l9 o.as 
-0.IS (1.28 0.% 1).,0 o.:w {t08 

0.16 ilA4 i).43 033 0.11 O.OS 
1),44 0.56 0.49 036 0 •. , -•~ OM 

-11).B -4.:5-1 -1..84 --0.62 -OJ2 0.{ll) 

-6,;JS -·i,50 -0 .• 1 -0.!0 0.03 0.!ll 

-1.03 -1At -0.37 M2 (UO l}.{14 

=25-1 --0,.:74 ~O.C6 o.ts (l,14 o.os 
-lj{i -(ti& 0.1~ O.t:, 0 •'i ... 0.tt5 
a.Q,ij:J l>.06 0.30 0.]0 0.20 O.lxi 

-0.21 ll..3! OAI 0.34 0.21 l),C<i 

0.1? -lt5t Q.W 0.38 (t,il O,C'6 
0.52 l}.57 O.:?? Cl.oil 0:.1) 1).1)7 

-13,l)J -5Jj2 ~2.29 --0.7? ---(1.!6 -0.02 

-7.S.S -J.11) -1.0'J -0.26 0.(12 0,1)1 

-4,9!1 -l.1(J -0.4? 0.1)] {Ul o.~ 
-3.EH --1}.92 -0.[(.J 0.17 IU, 1),1):i 

-J,94 -1).35 r),[7 0.2~ 1}21) o.o~ 
~1.0~ (1,iX, 0.J.~ 0.JS ll.21 0.t)G 

---0.31 U.37 Ci.5-!l 0-41 l).25 0.06 

il.19 0,(,,7, (1,61 0.46 026 0.07" 

0.63 OJI! 0.70 0.4!: l}.1$ (1.07 
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35.35 

ED:5-2 Wye, 45 Diigrcc~ Converging 

~1~1~ 
ljo.,-o, 
~~~~-, ~t ~ 

.. 0~ .... ,. A •. 4~ •~ 

~ o. 
~ .... ¾· Ab A, Do 

C:fV.lll11H 

{h/1!., 
,,...,,, .. -4(' ,.,,~,A~ (Li o.z OJ i/.4 1}.5 \U 0.1 0.8 0.9 

11,z -0,2 -1$.1!1 ~:).91 -•).(,-1 ().32 n.&7 0.82 u.w -0.96 . ·1.001· 

0.3 -,S.il) -10.14 -Z.6J --0.45 11.36 0.69 (1,$4 \},9") I.OS 
(I.~ -lll-1.(13 ~1s.~o -6,40 -I.$! ..,,0..07 D.52 ll.TI' 11.SS I.OJ 
11.S -J63;31, -W.97 -$.~7 -lJi1 --0,6;? \I,:.\'!) \l.61 tl.:','.J I),~ 
11.6 -235.59 -43.4i -U.22 -4.,14 -1.W 0.12 lt.65 O.S3 l>.SS 
ti.r -j201!JI) -W.:i& -!ll.I! -6.2-5 -1.s;. -1),~ 1},6S 1},?J 1).9::l 
{J.:t. ,.,,~19.n -17.13 ,-2Ji.9.S -R.33 r.2.55 --0.22 1}_71 I.OZ 1.02 
o.~> -,31J.8(i. -98.~I) -J-0.44 -llf,t½ -1¼ -1),4-0 f>,79 l,l<; 1.14 
1.0 -655.51 -121.-n -:J.7.68 -ll.16 ~1.15 -0-S!I O.Ss l.J3 t.2B 

l},J li.z -l.J,i? -u; {l,lJ {J,(-.6 0.8~ o .. 93 l},'17 t.ul 1 .• :!1 
O.l .... J).62 -S.2S ..o.~5 {1,11 0,70 ll.87 0.511 l.Ol U9 
ll,~ -t!J).85 -H•.26 -2A!> -(i.:l(i (> • .;~• t,;')1 ,,.ss 0.93 104 
1),5 --95,81' .,.!f.,M • ...;.44 ••I.Col 1121 0.66 0.S2 O.Si 1).84 

0.6 -lJS.3~ -24.26 -Ci,<,~ -1,73 \).(Jl 1),(.(, o.ss 1).,91 1).~S 

IJ.'i -lSS.H> -:!-3.25 -9.:12 -2.5-S -0.20 0.66 0.9S t.02 09S 
U,S -H6.54 -43;1;') -l:ZJ4 -3.s+ -l).43 0.1Z l.ll t.i5 l.(13 
IJ.9 =3t:!;2.l -55,ll ~l5.i6 .....:t,51 --0.<iS 03S 1..25 UI !.lJ 
1.0 -3S559 -68A3 -195,:, -,.w -1)})4 t).81} [.4~ 1,49 l.'..N 

f).,I. ,,.:z ..:.,.11 ..tl.C-4 fJ • .f4 1/.&5 (J.))5 ll.99 1.03 1.09 i..31 
lU -21.'1[ -2.S.S --l.J.!O D.63 0.87 0.% L0:10 L06 1.7.(i 
tu -39,31) ...t,.1~ -1.Q,$ 0.2~ 0.12 0.S7 Ml C•.92 l.011 
0.5 --<52.10 -9.% -2.l6 -!}J)5c Q.63 0.8S O.llll 1),88 ()JG 
O.,S ~-s9,1i -i-i.6~ -.l,4;t -(>.18 1),61 0-9; 0.9~ 0.95 o.~o 
OS -l:U.46 -20.!9 ~1.sK -0-74 0.61 1.U4 1.12 l.M o.% 
lt:S -16{1,JS -265~ -6i55 -Ll5 O.GZ 1,18 !,29 I.I~ I.DI 
1).9 -'.!02.9) -J3.-J'.i' -l! . .f.l -!.61} 0.64 l.36 1,;f! J;J1 IM 
I,.':1 ____ -:l-5(1,i(i -41,~, -lll,$-1 -;l.,09 o.r.~ 1,;.s l.?I I.SJ 1.15 

0.5 0.2 -5.-15 O.~ f),7-~ 0.97 Hl2 1.0~ 1.07 I.N J.j9 
fU -)4,\(1 -1,J') \H{I 1).$4 0.91 J.ilO 1.02 1.07 J.2S 
1).4 -26..tS -3.53 --0.24 0.59 0.83 (l,89 0.8$ (J,85 J),86 
1),$ 41.s+ -$,% -•J:8\\ 1),SI (l,8S (J.ln o.~:i 0.90 OJ!7 
0.6 -S0.61· --Jl.90 -l.'-6 0.43 o.~11 .J,ll,) J.Ut> om IJ.~ 
I)" ., -S2.~.(I -ll.35 -2.-.?2 ,:,,-:;5 1.09 1.25 l.:lll l.llS 0.9) 
1).S -lOH.39 -16.JS -3.09 0.27 1.24 J.4$ J,)ll, 1.20 o.~><; 
f},9 -BHl -2f,.,8{i --4,(17 0.1? 1.42 1.63· l.:i9 1.35 0,99 
LO ·-!69,3,\ -25.9U ·-S.IS 0.11 1.6J. l.!}S 1.8:l IS? 1.1:,z 

M JJ.1: -~.!-4 --1),(18 0.1(> O.~I il,98 1.01 1.03 l,l,I l,.J2 
(.1.3 -14.,~s -1.7S 0.13 O.•i~i 0;8] 1i,8S O.!t't o.~ l.!51 
0,4 .:i?_j(J --4.14 -1),(,3 o:2i i).57 {f,6.'l O'H o.n 0.7,5 
0.5 -42.~ -6.91 -UJ> --0,1}:l \l.47 {f,64 {l.i:'I,~ {1.69 0-70 
•),(i -ci.2.<.'1 -l0.28 ·•1,4il J.!.34 0.::17 0-.61 D.67 0.69 ))_{13 

0.7 -84.19 -l,l.21i -J.1iZ- -{1,7t ll.i, 1U9 0.67 116J 0.54 
Q,8 -lJl . .lf.: -l:5.S~ --4,?2 .. J,11 ,:uo J>_'-& fi.61 0.61 1),44 
0.9 -140.76 -2·1.ll3 --Mil ·ISi IJ.M t}5S ~.{;s 0.5-9 O.~I 
i.{i -114.01 -l9.lt1 ~.r.4 -1.c,1 -f,.O~ r,..ss 0.7>3 0.56 O,J:; 

0.7 02 -3.9i; 0:25 o.aJ 0.S'7 I.OJ !J~ I.CIS J..J'I fM -~· 
(i.3 -IL07 -l.W 0.)4- t,,:i n.s; C-,S? fi.~l l} . .95 l.13 
,)A ~21}.n -2.92 --0.2i 0..1J 0.65 0-.12 a.13 0.7$ Q.71 
1).5 -33.:W -5.01 -{1,8j. lt.,4- ll.:.i9 IM9 l}.71 1Hi9 0.70 
(1,6 -4S:::!I • .-J.S:5 -1.U 0,1)) 0.53 o .. sG 0.69 o.~, (t.61 
0.7 -63.95 -!056 -2.JJ -1}1l1 1)..;8 1).a!'.i8 lll..i<J l)_,rj2, '-).49 
(I.~ '""S6A2 --U.1ll -3,JI) -D..!,S OA3 !.l.-58 l).~9 QS8 n.Js 
0.9 -11;!}.{iJ -H'.!)J ...;,:!$ -0.7S ,;,;3s 0.1n 1).70 O.S3 O.IS 
1.0 ·•l:13.til -22.31 -5.jJ -l.(17 0..33 (1;72- 0:71 rJ.48 -(1,0~ 
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KOS•::?- Wye, 45 Degree, Converging: (O,ntinued, 

A,.~~< Ai,IA, 0.1 1),1 

O.ll 0.2 -2.78. 0.50 
O.J -8.:SS -MS 
(1.4 -t<i.29 -2..UO 
0.5 -ZS.93 -).59 
•J.6 -l?.82' -5.52 
0.7 -:n.SJ -i.79 
{1.8 -68.ot -10-42 
0.9 --Sii.37 -13.39 
1.0 -105.91 -16.?J 

0.9 0.2 -1.87 OJ,-':! 
0.3 • .10 -0.33 
{U -12.69 -1.29 
·o.s -20.37 -2.4S 
M -2"9.71 -),94 
il.1 --4()_89 -5.C-<i 
{l.8 -5334 -1.64 
(i.9 -68.Jl -9.89 
J.O -S4.(i(i -J?.42 

LO 0,2 -I.Ji O.SJ 
{I,) »5.09 -0.02 
(l,4 ~!U! ...0,72 
l).S -15.S9 ~!,l,I 
-0.t; =23;34 -'1..6.9 
0.1 -:n.15 -:.,9,,; 
o.s .. ~.;2;35 -s.44 
l>.9 --53.94 -7,!2 
:1.0 ~66.9:1 -9.01 

Ai.:I.: A~U, 0.1 o..z 
0 ,. li.2 -10.16 -2.0& 

l_i.:3 -'i.KJ -1.20 
0.4 -5.62 ~0.59 
ll.5 -J.~6 ---0.11!-
0.6 -2:71 0.12 
r,.1 -1.7.5 0.::..1. 
D.H --0.!):9 0.S:1; 
D.9 .-0.JS 0.66 
1,1) 1),13 0.77 

0.3 0.2 -n.:t; -S.M 
i).J -18.44 -3A4 
M -13.64 --2.22 
o.s -10.0'.l -I.Ji 
O.G -1.26 -0.75 
1),1 -S.t.S --0.2il 
0,8, -'3.48 (l,07 
1),9 -2.14 0:36 
l,I) -1,1}3 0.60 

0.4 0,2 --42.17 -9.48 
0.3 -J3,(,8 ~6.~0 
0.4 -2.5.24 -4.51 
0.5 -18.83 -3.<X-
0,(, ~t:3i-'~ ~IS/l 
(1.7 -1(1.7.7 -1.17 
0.8 -1.n -0.54 
(1.9 -4,94 -0,1)4 

'." 
J,I) -2.95. 0.31 

0.5 >'.l.:l a..(.tl;95 ~JS.IS 
(I.'..\ -53.30 -ID.TT 
\I,.! ~40,M; ~7.54 
1.)5 --}!}JjS - "I-, ...... ,,,,_, 
M --ZJ,15 ~'.\.62 
{l.7 --i?.;14 """i,:rn 
o.s -l?.35- -l.4) 
0.9 -9/34 -Oh'1 
1.(1 -5.99 0.0il 

. RPP;.24544REV ld 

O,j 

0.91 
0.47 
0,1)) 

.:.0,3-1 
--0.S'/ 
-L44 
-2.lO 
-2.84 
-3.68 

0.98 
0.54 
o.w 
C}.00 

---0.~ 
-0,73 
-].18 
-.1,69 
-2.Z7 

l,Ql 
11.64 
11.~S. 
{l,29 
{),(11 

-II.JS 
-ll.4i 
-1).SD 
-1.17 

lU 

-1),13 
O.OJ 
0_10 
D.,18 
o.w 
0.70 
o:n 
o.a2 
O.K.7 

-l.61 
--0,84 
--0.34 

OJ).) 

0.24 
Ml 
MS 
o.65 
0.74 

-3.J4 
~l.9H 
-1.13 
-0.57 
•0,17 

O.Jl 
ll.35 
l).53 
l)_(;s 

-5.4? 
-3.4~ 
-<U6 
-UD 
•-l).li9 
-0:24 
o.n 
0:39 
0.6! 
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Cb \'~1111'1 (C,mcfmferl) 

Qtf!!, 
1),.1 o.s 0.6 0,7 0,3 0.9 

J.Ol 1.03- I.OS Lr,9 I.IS U9 
034 O,Hl 0,85 0.86 o.&9 1.02 
05(, 0.71 0.75 0;74 0.74 0,78 
0.44 1).63 0.73 D.72 0.6-9 -·· o,69 
0.3! o.t;S 0.72 0,70 0.64 0.511 
0.17 o.63 0.1J 0.69 0,59 0,4J 
0.0! 0.62 0;75 0,69 05.;l 0.25 

-l>.16 Ml o:n 1),1\S i).47 om 
-l)_jj. Ml 0.79 o.css O.JS -0,25 

l.(JJ- 1.05 ),Qi, l,1)9 i.n! J.49 
t\14 0.79 cum 0,SO 0.Sl U-.87 
0.66 1),76 0.77 0,7$ (l,74 (>.'.lS 
0.59 1),74 0.75 ();72 0.6~ 1).67 
!)S2 (l.73 0 .. '7S 0,70 0.63 !>.S•I 
0.45 0"' .... 0.7~ OM (1,5~ U.36 
0.37 0,76 {l.7l> 0,67 1],,tS. 0.13 
IUS o.rr 11.1;0 0.65 (Jj.l, -0..]5 
lUS l),l\Q 0.11J. D,62 0.26 --0..-i!) 
1;1)5 l.DS J.{J6 LOO I.IH !AS 
0;7S 0.Sl 0.81 Cl.SO 0.80 1).86 
0:1.:: 0.79 o_is 0.76 0:74 0.?7 
O;i.1 0.19 D.77 o.n il.6~ o.6S 
0.(;.!I O,SII 0.11 0.69 .... 0.60 0.49 
0.6.!i° O.S2 0.?S (),67 0.$1 027 
o.M 0.$5 0.79 0.6'.l Mi 0.00 
0.61 0.8K O.&l 0.60 il.28 --0.34 
O.SK 0.91 0.82 055 0.13 -0.75 

c, V:tlt1e9 

Q,lQ-< 
0.4 1).5 0.6 0.7 0.!t 11.9 

0.2-'l 0.62 0.83 ].ll} LW 1.46 
OSI! 0~77 0.!!1 LJ.I uo 1.4{; 
0.65 o.ss· U>l I.JG Ul l.46 
0.74 0.90 !.I}; us !.32 1.47 
o.so o.,M j_(}'j. IJ!) 1.32 J.4? 
0.85 11.96 l.07 I.Ill i.32 l.4? 
O.:~k 0.9S 1.l\8 1.20 1.32. 1.41 
Ml 0.99 1.0~ 1.2(1 i.:J3 J.47 
U.93 1.00 un l.'.!(1 u·, 1.41 

--0.H 0.12 0.42 058 0.61 0,72 
0.()1) 0:36 Q.54 l),f,4 (1,69 0:13· 
0.2:S. 0.49 o.60 0.67 0.'10 o::u 
0.41 OS1 0.64 1).69 0.71 {l.?;l 

0.52 0.62 0.67 0.70 O.i2 0.'lJ 
0.61) 1),(-(, 0.6!> 0.71 0.72 O.?J 
0.66 1),69 !Pl) 0.71 o:n. 1).73 
O.?t o,n 11,72 0,72 0.71 O..?J 
0.1S 0,i'J o:n 0,72 {1~72. l).?l 

-1.23 -0.31 ().l? 0.33 (U! 0.4,i 
~05;l 0,05 11.3[ 0.-11 M1 0.-15 
~O.JJ 0.25 OAO OAb o.-n 0.-15 

0.13 o.n 0.46 O.olfi O .. ~& l)..,t6 
l)JJ 0.-l!i o.su o~:o 1H8 .IJAG 
fJ,4-t 0,52 l).5J r).5j o_.:;~; 1).~6 
054 (1.57 li.S5 o.:;2 0.4~) (1,4(, 

o.,)2 0,61 0.57 0.53 0~49 0.46 
O.oS 0.6~ 1)-53 0.5·1 0.50 1),-1{; 

-2.2.1 •O.SI -0.16 0.M 0.26 1),2$ 
.. ,).(? ---0.2i 0.11 U.26 o,;o 0.29 
-0.57 ()-,01 025 oJi i>.:n (1,J(f 
-0.!S -~ ... 21 0.33 1135 l)J"t Q,J(l 

0.09 (I.SJ O.J9 ll.3& 035 0,JI) 

0.29 0.-!l OA3 llAD OJS o,:,o 
0.44 (t,'i~ 0.4? o.,u J)_j6 (J.~i) 

056 fl.$5 0.49 1;_,13 0.J6 {1.30 
IJ,65 {t59 0.51 0.43 l)J-0 O.'.lD 
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l)uct Design 

EDS•? Wye, 45 Degre~ Con.vergi11g (C~ndmltJ) 

.4.l,t~ ,.,f,,•,,f~ 1),1 0:2 

0.6 0:2 --97.90 -22.2!} 
0.3 -19.03 -t:S.99 
0.4 ~().11 -ll.31 
o.s ---45.80 --8.13 
0,G -34.!1'7 -5,77 
0.7 -26.62 -'3.98 
o.a: -20.02 -Z.S!> 
Q;9 -14.68 -1.48' 
!.() -10.29 ....(),57 

(l/l 0;2 -13S,2$ -JQ.~S 
0.3 -!0!1.M -22.35 
0.4 -8l.ll6 -16.0!l 
o.s --{i4.44 -11.61 
0.6 --4!>,71 -8.~1 
o:; -3l),3,5 --lJ.04 
0,8 ,-=:29.37 -4.16 
0.'i -22.l2 -2.6S: 
1.0 -]6.1.; -Ul 

o_q 1).2 -riY.Ji -11.01 
r1.l -14:S.&i -29.S!) 
0.4 -tl2.34 -2l.1l 
05 -86.85 -15.% 
0,6 -{i7,62 -fl.?& o.-, -S2:.'i9 -8.62: 
Q$ -41,0..5 -{i.)(S 

0.9 -J!.59 -4.19 
1.0 -i3.7S -2-.5S 

1).9 0.2 ·-230,27 -5235 
0.J. -!87.95 -38.69 
M -!45.:SJ -28-3,t 
fJ.S -il:l-.2'1 -21.07 
0,6 -88.S\4 -15~78 
0,7 ...:10.16 -!1.78 
0.S -5~.)3 -S.67 
(t9 -43.33 -6.18 
l.O -JJ..-16. -4.14 

1.0 0.2 -211S.39 --66.15 
0.J. -:236.J.1 -.tlt?9 
0.4 -i&>.77 -36.02 
0.5 -143.9:! -27.05 
0.6 -113,91 -20.5:? 
o:; -90.7,l -JS.SS 
ii.s -7HI -l!.74 
0.9 -57.61 -&.66 
1.0 -45-42 -6.IS 
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35.37 

C. V-\111'-'i (Contl,;J,rrl) 

(!,If!., 
0.) (1.4 o.s 0.6 0.7 0..8 09 

-8.JS -3.41 -1.39 -0-.46 --0.03 0.t3 0.16 
-S.28 -i.94 -0.64 -0.09 0.13 0.[9 0.17 
-3A4 -1.09. -0.23 0.10 0.21 0.22 o.a 
-2.22 -0.55 0.1)3 0.22. 0.26 0.24 0.1~ 
-1:35 -O.L1 0,2:Q (1.30 O.JO 0.25 O.ll! 
-0.71 O.ll o.:n 0.36 0.32 0.26 O.J~ 
--0.21 0.33 0,43 0.41 0.34 0,26 Q.l~ 

0.18 0,49 0,51 0.,1>1 lJ.35 0.27 o.1i;, 

0.51 0.1?3 J).5-7 OA1 0.11 O.i1 0.19 

-ll,4:Z -4.~ -2.0K ---0.80 -0.21 0.02 0.06 
-'7.SO -2.S:.~ -1.07 --0.31 0.i>J 0.09 0,01 
-s:02 -1.73 ...(J.~2 -0.-0:S O.ll 0.13 O.OS 
-J.36 -1).99 -0.11' ().Ji 0.!'8 (l.lS 0.09 
-Z.19 .-0,4~ (l.06 0.22 0,22 (),17 (1,(19 

-1:31 -0,lO 0,24 0;30 0.2li II.IS f).09 
---0,(,~ o.rn 0.37 0.36 0.2S 0.19 OJJ9 
-0,10 ().41 0.-17 1>.<10 o.:m 0.19 0.09 

0.33 0.60 0.55 0.44 032 0.20 0.C? 

-15.2.5 -6.5S -i.sa -'I.I? -0.41 --0.lO -1).04 
-ID.14 -3.99 -1.1t -1).::i:S -0.!3 0.00 --0.02 
--01 -150- -').SG -0:22 0.1)] 0,05 -0.01 
--4.15 -1.54 --0.41 -1).01 O.!O o.os O.CO 
-J..2·2 --0.Si •-0,1() 0.1:l 0.16 II.ID D.l!O 
.• 2.m; -0.;!S- 0.12 1).:0 o.zn II.II !).CO 
-i,2(1 (),01) 0.29 D.JI !i.23 II.ii 0.01 
--0.Sl 0.29 (t.43 il.37 O.i6 [}jj O.Oi 

O.IJ~ 0,53 0.54 Mi 0.28 0,14 0.01 

-19.6<.i -li.53 -j_:Sl -l.61 --0,63 --0.22 -0.13 
-B.2<1 -5.i9 -i.16 -0.&"3 ---0.23 --0.10 ---0.10 

...!,J.tS -3.-U -1.2(' -fJ.41 --0,10 -lHJ4 -0.()') 
-6.42 -2.19 -ll.6'i -1).15 0.01 1),(11) -0,1}9 
--1.48 .-1.35 --0.30 0.03 (t.<l? 1,m ··•J,OM 
-3M --0.7l -(l,(12 0.16 -0,N l).(J4 -0.0K 

-1.93 -O:l5 0:20 0.26 II.IS O.ll6 -0.07 
-J.OS u.n O.J7 0.13 11.:ZI ll:07 -0.01 
--0.::¼ 0..,-;2 0.SI) 0.39 0.24 l)Ji-S --0.01 

-14.11 -lll.80 -us -2.1~t -t>.Hi -D.35 --0.22. 
-16.SI -(<.80 -i.85 -1.!5 ---0.44 -1).20 --0.l!) 
-ll.76 -4.47 -1.n -0.63 ..o~-> ~- -1).12 --0.18 

-8.39 -2.98 -1.O'.l --0.:J-1 -0.08 -0.0:t .... 1.17 
...{;,01) -1.93 -0.55 -0.0J) D.lll -0.04 ....(]_]6 

~4,:23 -1.17 --0.20 0.07 !MIS -0,02 --{)_16 

-2.s6 -0.SS D.1:6 0.19 l}.13 --0.1)1 -0.16 
-1.11 -0.12 C.t21 0.2:! 0.1(; O.oJ -0.15 
-0.l/8 1).25 0.44 0.:\6 0.20 O.Dl ~·1.1; 
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A,JA, 

0,l 

0.4 

0.5 

>,, 

(1.2 

03 
OA 
OS 
0,,1.j 
03 
{Ul 
-0.9 
LO 

·0~.2 
03 
0.4 ,,.s 
O.ti 
·0.1 
l)J\ 
[),9 

U) 

o:! 
l);3 
(),4 

o.s 
1),6 

1).1 

O.S 
0,? 
!.O 

0.2 
l),J 

0.4 
o.;; 
0.6 
o., 
o.s 
0.9 
].I) 

0.2 
o.J 
0.4 
0.5 
0.6 
0.1 
0.8 
(1.9 

1.0 

0.1 

~1.~.56. 
-$6.12 

-J/Jl.83 
-i19.91 
-2~Q.S3 
--'31.4.56 
-4ll.i3 
-520.69 
=643.09 

-1,tOS 
-33.18 
-6'J.09 
-'M.SD 

~13-0.97 
-J86;Sl 
-2•14.3'l 
-:io<.>.54 
-3S2.43 

-8,95 
-2LSZ 
-39.99 
--63.J, 
...J)L72 

-121.23 
-163.91 
-W,.16 
-256.79 

-(~0'.). 

-15J5 
-25.59 
--J5A.5 
-65.!n 
-M.li 

-118-.07 
-149.15 
-i:S5.19 

0 4.20 
--1LJ3 
-2!57 
-3,t.29 
-49.8~ 
-1!8.26 
-8~).52-

-l l:l.(4 
-i40.62 

RPP.>24544 REV ld 

-;l.lj} 

-9'54 
-17.86 
-i8.5i> 
=41.~f.S 
-57,10 
-i',!Jt) 
-95J}S 

~117,f,:} 

-l.55 
-HI 
-9.6S 

-15.SSI 
-2J.33 
-32.14 
--n.Jo 
,-5M2 
-(;(1.1(1 

-0.54 
...:7.,7{1 

-5.Sl 
-9.S2 

-t.;·_59 
-20.24 
-Z6.11 

--~2.,is 

0.1H 
-l.46 
-3,fi7 
'-'fi.42 
-9.1() 

-l3.:5li 
-111.r.r.1 

-!3.]S. 
-2.&.8!} 

o_:;9 
--!l-.71 
-2.,2 
-1.35 
-6_73 
-?.55 

-l2.8l 
-1652 
-21).68 

O.J 

-ll.36 
-~'?..15 
--4.6& 
~t.9& 

.. 11.9s 
-iG,.68 
-22.JO 
-1~.25 
--i>~-12 

1).36 
-0.58 
-l.!14 
-) .. 7,1, 
-5.84 

· -ls:32 
-IL.t9 
--14,M 
-JS.08 

0.71 
i),[1.j 

~0.61 
-l.75 
-2.91 
--4.-11 
-6,09 
-7.99 

-10.!1 

0.91 
0.56 

-0.0J 
--0,(.f) 
-1.,u 
-:!.29 
-:S.32. 
--4.-f~~ 
-5,:SI 

1.03 
0_79 
<f.35 

-0.')1 
-(l.5f) 
-1Jl6 

,-,<l..41 

-3.33 

1).4 

0.59 
-(l.01 
--0)~7 
-i.1)2 
-;l.:19 
-4.93. 
--<i.S2 
-8.90 

-ll.24 

u~w 
(l,(;4 

U.24 
--0.33 

-ll.9l 
-1.62 
-2_.r.J. 
-3.35 
--439 

L04 
1).94 
1):73 

0,15 
1).20 

-0.10 
-0.45 
·-0.SS 
-l.30 

Ll3 
Llr) 
0.96 
O,S5 
0.78 
0.69 
051 
0.43 
0,27 

l.!S 
Uf.-
1.05 
1.07 
J.0& 
L09 
1.10 
1.10 
I.09 
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Gl' Valme, 

(1-1/Q, 

0.5 

0.93 
0.7~ 
0.52 
~.ii 

--{t.2•1 
:.--{t(j9 

-L2l 
-1.Sl 
o=:2..47 

1.0:S 
Wi 
L-00 
0.87 
O.Sl 
0;14 
(}.(,5 

0.54 
0.42 

1.15 
1.19 
l.l9 
I.IS 
L2<i 
t.34 
l.43 
i.53 
l.6.3 

1.2-0 
1.2:5 
1.26 
1.:n 
1A6 
1.61 
1.7H 
J.% 
2.J(, 

J.2? 
1.27 
1.15 

L3S 
I.54 
1.71 
l.9t 
:?..12 
235 

LflS 
l.10 
ISM 
t.05 
l.1)3 

Ul4 
l.C4 
LL'I 
!.IM. 

1.16 
l.:!J 
L29 
1.32 
t.45 
L6l 
i.18 
L98 
;t,19 

J."29 
l.35 
1.42 
1.60 
l.Sl 
2.04 
2.30 
2 . .sa 
J.22. 
J.31> 
1..:;,t 
l.~5-
1.64 
l.il6 
2-.ll 

2.67 

U4 
1-30 
l.29 
1.44 
u;:, 
LS> 
1.1n 
2.32 
2.6/J 

0.1 

l.H 
1.23 
rJ2 
1.40 
L53 
1.7] 
L92 
1.15 
2:Al 

U9 
l.JO 
L39 
l.46 
!.65 
L~-S 
2.l4 
2.•12 
2,74 

1.11 
1.32 
l.39-
1.4? 
J,r,7 
J.91) 
2.!ll 

2.71 

1.24 
Ul 
I.JS 
IA5 
L63 
l.85 
2{19 

L.Z6 
t.3l 
t.27 
iAi 
L51 
L76 
L~? 
!.20 
2:A-'l 

~-11 

l.i9 
1.30 
],~L-

ISI 
1.66 
1.90 
2J6 
1.4$ 
2..?S 

l.23-
1.34 
1.42 
1.46 
LM 
1.33 
2 . .13 
lAl 
'J..72 

1.16 
l.JS 
l.l~ 
l.43 
J.60 
J.81 
2.03 
2.2S. 
i,$4 

1.2'> 
1.35 
1.31 
1.:,i 
1.53 
1:m 
1.$9 
1,.!)9 
2.3! 

UfJ 
L3~. 
1..22 
L32 
1.45 
l.53 
!.73 
U;~ 
2.03 

0.9 

i.Z? 
1.39 
l.41.1 
1.51 
1.61 
Ui2 
:2.0::i 
2.31 
2.5:! 

134 
1.44 
J.47 
L3& 
LSJ 
J.71) 
LBS 
2..0S 
229 

l.40 
t.47 
l.41 
l:32 
L43 
1,5;:; 
I.Ji.'! 
1.S2 
J.~j 

l,>14 
l.>lfi. 
i.N 
1.24 
l.J:2 
l.'.,9 
Ufi. 
1.53 
u:, 
1.47 
L4J 
I.I;! 
I.I IS 
1.19 
1.21 
l.22 
1.21 
Lit; 
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Duct Design 

EOS-3 re~ P, <or= 1 o hi,, C9nvergiPg (~uUii1lelU 

A,J..f, .. A1IA,. 0.1 I).? 0.3 

0.7 112 -:wu 0.6! !.lO 
0.3 --S,14 --0.27 o.!11 
UA -i6.90 -J.5!} 0Sll 
0,.5 -2M9 •,1,l)(i 0,J3 
ll.6 -39.35 --!.S6 0.02. 
0.7 =S3.97 ~?.Ol ---O.J$ 
0.8 -10.81 -? . .51) -0.19 
11,9 --9().04 -f-2..34 -1.3! 
LO -Ill.SO -15..53 -1.S9 

0.8 02 -2.ZO 0.:76 J.[4 
o.;i -7.04 -ll.O! 0.95 
1).4 -13.77 -L06 0,il. 
•l)..S -'12.ll -22•} 0.54 
0.6 ~~J:2.33 --l.69 0.31 
0'' -· --44A2 -5.4! 0.04 
11.6 ~ss.,m ~7.4'.l: -0.29 
1L9 "-74,ZS .. 9~?2 ~0.{>7 
1.0 .J)2.06 -1230 -l.l2 

0~ i>.2 -U,1 0.85 l.i6 
IU ~5.95 D,)'.2 (1,9:, 
0.4 -!l.68 -0.74 0.77 
1),5 -lH.8S -!;14 0.61 
M -27.\j) -2.93 OM 
o.:r -38.0,i -i.45 O.::!t 
0.8 -50.-~7 -ti.17 --0.()7 
O.!/ -6:t75 -8.(..; --OAO 
1.0 ,..7~t{}8 .,Jl).36 -0.79 

LO 1),2 -J:33 O.l\~) 1.)1) 
0.3 -1.31) (J.15 0.90 
0.4 ~lC>.31 ·"0,57 r,.n 
l'J.$ -16.il -1.41 O.u-1· 
0,6 --'24.56 -2,59 ll.46 

0.7 -'3J,B7 -3.9.3 OY.3 
o.s ...;.M.64 -SA{! --0.0S 
0.9 -56$9 -7,,;9 .-(),33 
1.0 -10.62 Jj_32 --0.11 

'.£i)5:..:J 'J'ee, I>, <or"' 10 in., Conv~rging 

A/,f0 .,.jtil1t1L-c fl.I o.-2 11.J 

o.z . 0.2 13.ll JA.! Uil 
(}.3 12.67 2-19 L-t5 
(l,4 9.96 :lA7 1.36 
tf.5 s.:rn '1.21 1.30 
% 1.34 "2J3 l.16 
0.1 6.61 :rn2 1.22 
n.~ .s.c,s 1.~l-1 l.19 
l)(J S.68 l.8'.1 U'.I 
1.0 4.55 1.(,1 1.-0S 

/J.} li.2 44.33 7.19 2.31) 
ID lil.2•1 J.--16 2._33 
1).4 :\LS~ 4.59 l.lr.J 
05 !1,{i2 ,U:<i [.93 
0,6 i~tfJl) 1.il t.&2 
C• 'i 13316 }.45 L74 
0$ I l.7S l.~6 L67 
l•S ~.02 !.64 L41 
LI) 8,.31'5 2.5Z 1.36 
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35.39 

c~ V11lu~ (Ct'!'14.11l:!h~> 

Q/Q, 
0.4 114 0.6 0.7 o.s 0.? 

1.21 1.ZJ J.24 1.2<> UJ l..4.9 
l.l9 1.26 1.27 1.27 l.iS 1.36 
Lil 1.25 1.27 l.24 us L06 
J.li 1.38 1.4! Di> l.:?6 1.()1, 

1.22 L54 1.51 1.50 D5 l.(15 
_l,29 L'72 1.76 l.6i 1.45 1.01 
1.35 1.9! 1..97 J.Sl l.54 i).96 
1.41 !:ii i.J~ 2.00 1.64 0.86 
1.46 2.34 2.43 i,19 J.73 0:72 

ui l.24 1.24 l..2(1 1.31 1.49 
LI& L.23 Lil 1.23 1.21 -L11 
I.JJ. 1.24 l:?4 1..21! l.l3 1:r.-0 
1.20 lJ~; 1:36 130 J.19 Q,97 
1.27 . 1.50 I.SO IA! 1.25 O.!l!J 

U4 MR; LG.5 1.5:l 1-:l& 0,/,1 

1.<1:Z t.83 LS3 I.Ii$ l.3~ C,.61 
1.41} 2.lll 2..1}) us 1.38 0.'19 
L56 2.21 2~2(1 i..n uo 0.14 

1.22 !.23 l._l{ 1;25 l.Jt) 1.43 
I.Joi !.18 !.IS !.16 us U4 

LL2 L20 l.:W I.Hi UlS 0.93 
u:s Ul !.ll) L2~ Lli 0.86 
i.24. l.42 l.41 !..Jl 1.13 0.75 
iJ(J !.55 153 U9 1.14 0.58 
1.)6 1.69 l.65 1.47 1.13 O.J7 
!.42 i.83 !.79 L54 Lil (l,1)9 

L46 1.9!1 1.92 t.61 LOG --0.26 

L21 1.22 LU Li;; 1.19 1.46 
L08 Ul l,ll l,1)-) Uki 0.99 
J,[1-~ l.!6 !.IS Ul Ui3 0.86 
l.13 1.24 J.Z2. l.!~ i,{l;> tl.74 
1.; .. 1 1.32 1.30 l.10 l.Ol 0.57 
),;;(}. .1.il l,;is l.2•1 0.97 O.:i4 
1.21. 1.51 l.46 1.27 1).91 O.<lS 
1.24 1.59' l.54 1.28 ti.fa -o.:n· 
J.24 1.68 l.<il J.2S 0.159 e.l).~I) 

c, v .. tu<5 

Q/Q, 
0.4 (),S, O.G 0.7 0.8 M 
l.11 O.!)O 0.:80 0.'.14 0.70· 0.68 
1.04 ,J.S? O:-IS (1.73 o:m 0.6.'I 
I.OJ 0.35 41-.77 0~12 (1.6'/ 1).67 

Cl.98 tl.84 0.76 (1.12. (l.f.19 1),1)7 

CJ.% ().$3 it'?6 0.72 0.69 0.61 
0,95 0.82 ll.75 o.n 0.69 f}.(;'] 

0.93 0.81 l}.7:5 -0-.'.lf (J,68 0.67 

0.92 O.SO 0,74 ,o:Ji) (l.6it O.(~ 
0.&li 0.76 l).?l ll.6S (1.66 1),65 

1sr 1.oa 1).34 0.7! fM3 (1,57 

l.4L' J}j!) 0,8(1 {UiS' ll62 'J.5"l 
l,JO U.96 O.iS 0.67 tk-!>l 0.5(; 
1.2•1 0.92 6.,6 L1J6 (;,_{ii) n.sn-
l.](1 0,91) 1).74 0,65 lj.5\i tl.:55 

1.15 D.~S 1),73 O.f..4 1).59 n.55 
1.JZ i)_i!., 1),1.2 1).63 1)58 fl,54 

o.':lr 0.71 (1,(,(, 0.59 0.54 U.51 
ll,95 0.75 0.65 O.S8 1)_:;.1 lJ.51 



35.40 

"EDS-3 Tee, D ~<or= IO in., Converging (Cm11inoed) 

A/A, ,Jy,-f, D.l 0.2 
1),4 0..2 18-9~ 12.1:S 

0.3 50.14 8.96 
0.4 36.26 7.32 
0,5 28.Jg (,,35 
M 2:3,50 ;;.-n 
0.7 20.32 52,:] 
{L8 M.94 4.13 
0.'I [3.5S '3.8:S 
LO !2.66 • :l-.69 

0,5- o:~ 114.73 11.i(, 
0.3 7()'.56 12.71 
0.4 49.a~ IO;M 
{lj 38.12 8.8.1 
0.6 3-1.:23 WO 
{}.7 21.:n c;,oo 
ll.S l9.3D 5S1 
0.9 17.iM 5.21 
1.0 11.16 5.05 

{l,6 D,Z 142.32 11:.(:.< 
0.:3 ll¼.$9 16,0.5 
{f..4 S8.4.3 lZS<I 
o.s 44.J,i li.lJ 
!t.6 l9.06 8-,2() 

\}J Z-'131 151 
1).8 iis~ 'l,04 
ll.9 2U9 6;,S 

Ul 22-24 6.61 

iJ.1 0.2 152.32 15.s:2 
(}.3 &---i.ss: 18.38 
ft4 5!>34 1-!.92 
lM 35.IS l(l.;:,6 

fl.ft 2s.2r, 9.5] 
0..:1 25.45 !l.91 
0.8 iU! 8.6/J 
0;9 26/415 8.4~ 
1,11 21>;34 6.49 

0,8 ·O:? Uo.74 2/i,3S 
lU 15.52 19.21) 
().4 31.55 l.2.79 
0.5 212-5 ll.28 
l),fi. 24.lJ. l{l,57 
0.7 ZS.36 10.32 
0.8 1!l-.C9 lll.37 
0.9- 34.55 10.61) 

l.O 41.2:l" 10.93 

*" O~'l 90:T\l 23,7) 
0.3 21},93 [4,20 
1).-1 16.27 l2.ii 
(lj H.80 lUS 
o,,:; l9.4J (l.{;2. 

0.7 2'i5S l2(1(; 

o.s ~'-~~ 
,,.,, ... . .... , ... 

1),i,> 49.S9 ll.57 
~ LO 61.35 !4.52 

l.(J 0.2 -6A(I :2_-m 
1),3 -11.35 lll,91) 

0.4 -JL1)5 ll.a:!: 
05 2.l5 il.'H 
Ll.6 JS.SO ll.1:S 
i'J.l 37.42 i4.6i 
O.& 51,'K/ 16.31) 
0.9 17.9$ lli---0'2 
l.O 99.l!I 19.80 
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C, Y•l11ff (Con;,/114~,f) 

fll'k 
11.3 11.4 9.5 0.6 0.7 O.lf: 0.9. 
4.-t2 ?.li l..39 0.91 0.14 0.60 !i.50 
3.54 1.n. 1.24 0.90 0.70 O.S1 0.49 
3.01! !.74 I.JG 0.85 0.67 0.56 0.48 
2.SO 1.63 uo O.K2 ll.65 0.54 0.47 
2.61 IS4 LO~ 1).79 O-l.i3 Q-,5) (1.46 
2.46, 1.41 I.Ol ll.77 0.62 Ci.52 MS 
UiS Lit 0.85- 0.65 0.53 0.46 0.-10 

J.8~ 1.14 0.82 1).63 0.52 0.45 0.39 
1.:SI) I.LZ 0.'.19 0,62 0-~1 0.44 0.39 

6.27 3.IJ7 1.19 l.16 OJI! o.61) Q.46 
4.91 2.~ 1.56 LOS O.?S 0.56 0.•1-<l 
4.2] ;?.29' 1-43 D.9S j)_7l {I.S•l 0 . .\2 
3.:!ll ?JI LH 0.!.13 0.68 OS! 0.41 
:<.53- 1.99 1.27 1).88 0.65 0.50 0.39-
:"J,.,75 1.57 ).{II 1),11 0.52 ().40 0.32 
:2.59 ).4!} 0.96 [•.67 1).50 0.JS 0.30 
2A6 IA2 0.92 1),6:S 0.48 0.37 0.29 
2.36 J.j(, 0.88 0.(\2 0.46 "{}35 (1,28 

S.06 3,~}J 2.2J. l.39 0~92 1).63 0,44 
6.2? J.24 I.:~! 1.23 O.GJ 1/.5~ '-Ul 
5.39 2.SK l.'15 !.I~ 0:78 0.55 0.3:} 

11.86 2.66 i.63 !.C'l'.I 0.14 o.sz 0.31 
3.69 :2.o4 L"25 1),81 0.55 038 0.26 
3A4 1.91 us f),77 0.$2 0;3,5 0,44 
3:26 J.Sl !Ji 0,72 OA$ 0.3:l ~-22 
3.12 1.73 Ul6 o.6M (J.4.S f)30 0.20 
J.00 l.6S- I.CO 0.65 0.4:3 0.2S 0.18 

9A8 "-66 2..G5 !.63 Lll4 0.68 0.44 
7.46 3.88' 2-2-9 i.44 0.9'4 0:62 0.40 
6.47 3.4& 2J!9 lJ3 1),87 o.ss l}.;,,7 
4.18 2.60 1.55 0.91 0,62 D.JS l}'n 

4.4l 2.41 1.-15 O.!XI 0.57 0.35 0.19 
4.16 2.2& 1.36 0.85 O.H 0.32 0.i1 
'.l.'19 i.18 t.29 0.1:.J 0.49 0.2.8 OJ4 
3.8(; 2.08 t ·S·) ,.:.. .. 0.74 (1.45 0.25 0,12 
3.17 "l.QI !.16 1);';'0 o.,u 0.12 l).IO 

JP;3Q 5.22 J,01 1.ss 1.1"7 0;74 0,45 

IU2 4.45 .2.6-·• J.66 l.06 0.67 Ml 
5;9-i 323 i.91 l.J7 (1.12 0.42 c.. 1),21 

5.41 2-.98 1,71 1.03 0,66 0.37 1).IS 

5.IO :2.-SI !,6.'j 1.01 0.60 0.33 0.14 
,i.91 2.119 i.$1 0.94 0.:55 0.29 0.11 
•I.IW 2-W I.Yj o.sa 0.50 0.2.j 0.01! 
4_7.; 2..50 1.42 (U)Z (1.46 0,21 0.05 
4:il l,4~ 1,36 0.?7 0.41 IJ.tll 1).1)1 

)l),34 5,54 J..28 2.(15- I.JO 0.SI 0.4"7 
6.95 ;;.!$ti 2.}0 1.41 <l.SS 0.48 il.ll 
6.28 3.S!i 1.?i 1.29 tl.17 0.42 O.tB 
5.% 3:3.S 1.9!1 1.20 0,71} 0.3? 0.14 
.S$1 3.23 J.8!) LIJ {l,6:J (l,'.n (),!l) 

$.11 3.14 I.SI Ull> U.5!) 027 <j.()6 

5.79 ).07 l,74 JJ,.~9 ll . .53 ti.23 (JJ)2 

5.85 l.f)) J.67 1,.93 lt.~8 (US -0.02 
~-!)4 2.~r~l J.61 0.87 0.42 <U4 ~,J.06 

:u2 4.31 2.64 1.64 1.01) (t56 0.25 
6,,;r; 3.~1 2.44 151 t}.91) {J.49 (1.20 

6.5-.'l }$2 :2.J2 1.~; -run UAi1 0,15 
6.54 };74 2.2] 1.33 0.?6 o_:ig o.rn 
6.67 )~70 i.16 1.26 -0.70 0.32 0,06 
6.86 :.l.6X 2.(1~ 1.19 O.tiJ {}.'26 4 •. 0l 

7,l)i} ~-.6? :Hll 1.12 ll.57 0.2! --0.(H 

7,,J.S J,1,i; 1..97 1.r.tl 0.51 0.)5 --0_/J!) 

1.61 3.67 1.92 1.C•J 0.45 0.10 -0.14-

AS-1505 



Duct De.slgll 

EDS--J- Tee, l>., ;,, 10 in., Converglnc, (C,mtim,~-rlJ 

A/A~ .-lbU, 0.1 1),2 0.3 

0.2 0.2 -'2li.08 --4.)9 -0,70 
0.3 -59.71 -10..SJ -2,n •· 

DA -JL'6.78 -ll>.J9 -5.53 
0.5 -167.¼ -30-.'.17 -'J.12. 
0.6 -241.51> -44.68 ..:13.50 
0,7 -:..12.9,ZS •61,J~ ~lS,68 
0.6 ~~30.67 ~so.1s ~-'M.67 
0.9 -545.81 -101_7& -ll.47 
1.0 ~7-f.7i -12S.9& -39.0R 

OJ 0.2 -15.:50 -2.11; -0.04-
0.3 ~15.7& ~5.91) ~1.20 
0.4 -(Joli,O~ -11.09 -2.78-
0.5 -100.$1 -!7.1J. ...;,1& 
0.6 -l4S.16 -15.85 -7.21 
0.7 ~19$.01 -35.46 -10.08' 
o.s -259.JJ --46.56 -13.39 
0.9 -3!.8 . .S~} -~!>.ts -i·us· 
1.0 -406.#" -7333 -2.131 

•M (),2 ~10.31 -1.18 0,2(; 
0.3 -23.96 -],65 --O.t.a 
0.4 --t.!.9$ -T.03 -JA6 
0.5 -61.44 -IU5 -2.69 
0.6 -97.3!< -16.6(1 -4J7 
0.7 -IJ2.lili -22.81 -5.91 
O.i! -173.9~ -i?.99 ~1.90 
0.9 -:22<1.@ -38.1:S -10.16 
J.(1 -213.12 --47.3) -12.?0 

0.5 (1.2 .... 1.26 -0.62 0.43 
O.J -Hi.99 -:us •ll.07 
0.4 -:!OAg -4.67 -U.12 
0.5 -41.82 -7.61 -t.51) 
0.6 -69.(!3 -11,17 -2.4Z 
0,7 -94.17 -15,37 -;;.49 
0.M -.113.3(1 -20.i'i- ..... ,~-, l 

!bi -156.48 -25.73 -6.ll9 
LO -19.3.74 -3W2 -7.63 

(1,6 0:2 -s;i.s; --o.r.· 0,54 
tU -11.43 -1.51 O.IS 
OA- -22...2.9 -:~.!.S -0.2.S 
0.5 -34.92 -5.19 :..o.u. 
M .. ,-,;,o;]S .. ~7.64 -1.~o 
O:i --{i8.6o -10.52. -!.~i 
OJ; -:~:>.89 -13.83 -2.65 
0.9 -114.~ -17.61 -3.¼ 
U} -141.33 -ll,S4 ~4,J5 

r,_7 IP -].'XI -0.Ql 0.61 
ll.J -9.iS -0.')•I O,:i,S 
1).4 -ll;.54 -2.iO l).f/t 
05 -25,SS ..:,.51 -0,Z-Z 
().(> -31.2J -5.l!.- -0.:-4 
1).7 -50.6S -1JJ -0.S? 
1).8. -r.6.3-1 -9:31 -l.24 
1).~1 -S4.i7 -~L .. 9Z -lht 

;.. [.I) -lll-1.2-9 -14.78 -;!,O~ 

l)_K 1).2 -2.9-3 ll.15 0.67 
O,l -6.91 -1).53 o.,n 
i).,I -[2.31 -1.34 o.:;o 
o.~ -19.Hi -229 0.l) 
()_(; ·-27.50 --l.39 (l,(11 

0.7 -37.3-S ~t.66 -0.11 
ti.8 ---ISJ,7 -6.1 I --0.,., 
0.9 -6::.01 -7.75 --031 
l,(1 -16.S5 a9,59 --0.44 

A5-1506 
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C6 Values 

Q.JQ..-
0.,1 0.5 i).6 o:t 0.8 Q.9 

0.:33 0,71 0.S7 0,9;! 0.!l-5 0.93 
..OAl o.,tJ 0.78 0.91 0.\l-5 o..91 
-IA6 o.os - ··0.61 O.!>I 0.97 O-?C 
-2.78 -0.42 0.55 0.93 U11 0.93 
-4.37 -0,91 (.1,42 0.% l,lO 0.98 
~5.25 -l.62 0.27 l.02 Ul 1,g,5 
-S:.42 -2.37 ll.11) 1.09 1.35 l.[7 

-ll>.89 -3.!i -{l.08 l.!7 I.St 1.31 
-13.64 --4,I? -0.28 1,28 !.72 !AS 

1).58 Ml MO 0.93 0,94 om 
1).16 0,66 01!5 0.92 0.?2 0.1\S 

-0.38 OAB 0.81 o.93 0.94 0.86 
-UM 0,29 0.-81) O.~n 0,98 (1,87 
-!.86 0.0G 0.llO J.05 I.OS 0,90 
.-2,51 ~O,ll) tJ.S2 J.JS I.Hi 0.96 
-l.39 --OA1 0.85 1.28 J.l~ l.05 
-$.II -'.1.1ft 0.89 1.44 J.47 l.l"I 
-6.41! ~J.ll 0.94 1.63 J,68 1.l2 

C,,(i9 0.84 ll.9! 0_51j 0.5)3 O.!lil 
0.-13 0.1S 0.8S (1,9[ 0.91 0.86 
O.tl Mi 0]'1 (},93 o.:)J Q.84 

---0.26 0.59' 0,90 0,97 0.94 0$4 
~0.69 (1.51 1).95 1.06 l.01 o.S7 
-1.l'1 a.,;6 l.03 1.17 I.ii 0.92 · 
-l.13 ().41) Ll:S U:J 1.24 l.00 
-2.3:i 0.35 1.W 1.51 ].-!0 ).11 

-J"M (1.29 1.45 L14 1.61 1.26 

o.;s 0.86 0.91 !l.93 (}.~I] ll.90 
0.57 ti.HO l).~9 !l.<l! 0.90 0.87 
0.}8 0.16 0.89 -O.n 0.90 0.85 
0.19 0:'75 0.93 f),97 0.93 o.ss 

--0.03 0.'76 1.01 I.OS 0,9S ll.S& 
-0.2f) ll.~O i,l3 1.17 1.07 l).93 
--0,:$() 0.8)" i.29 U3 1.20 1.02 
--0:n 0.% 1.48 1.53 1.36 1.n 
-l.07 1.00 1.71 l:77 1.56 l.2S 

(t7~ O.KS 0.91 0.93 0.93 0.91 
0.66 D.83 o.~'\I 0.91 1).9] _0.89 
it.-55- 0.&2 0.90 O.i}l 0.91 0.8$ 
0.46 Q.if4 Q.9$ 0,9--5 0.93 0.K9 
o.:;s 0.91 l.05 1,0,~ 0.\18 0.93 
tr·~ _ ... ~ i.01 l.18 U6 l.1)'1 0,!l--) 
r,.26 !.f.5 1.36 1.:n 1.19 I.OS 
0.22 !,32 ).59 1.53 1.35 1.21 
f>.JS 1.5-'J J.85 i.1'1 l.!4 i.:37 
IUI 0.$9 il-.92 iJ.94 0.94 0.93 
o:n •lS5 0.90 0,92 0.92 0.92 
o.~{; 0.85 0,91 0.93 0,92- \J,92 
1).ii4 0.9ll n•n 0.97 (J;!/,1 cJ,9::; 
D.65 I.DO 1.07 IM 1.00 1.00 
0.10 1.14 i-;1 J.l7 J,08 1.011 
1).18 l.?.3 1.4[ J.33 1.21 1.20 
l).&9 J.S~ l.fr5 1.53 1.36 J.'.l-1 
(.1)3 UN 1.94 1.7$ 1.56 1.5;\ 

0.S.3 (),90 L'.9'.I 0.94 {1,-95 -0.96 
o:t6 o,-s, 1)_9i 0.93 0.94 {}.96 

0.74 ~-;S8 0,9J {l,94 U.95 0.98 
0.7? ().94 o.~9 ll.'JS U.93 1.0l 
O.S4 l.oJ6 !Jl} 1.06 Ui3 I.I! 
0.9? J..23 1.24 U8 J.12 1.21 
J.tj 1.46 l.4S IJ.5 1.25 1.35 
J,J7 1.73 !.70 1.55 LAl LS2 
1.63 ~116 2.l)'J 1.80 1.61 l.13 



:-... 

._ .. RPP-24544REY id 

35.42 

.ED5-3 Tee, D0 -> 10 in., Convc~ing (Co11tiJmel1} 

.4,1,1, 1/bl,i~ 0,1 O.? 

O.!). 0.2 -2.14 0.28 
0.3 -:U,i -0.21 
{1 .. 4 -9,09 --0.76 
11.5 -14.i.16 -1.36 
M -20,0S -'2.04 
U.i' -27.2] -2.79 
l).ll --05'..SO ~3,63 
0.9 -4S'.Ol · --4.St 
1.0 -ss:;9 -5.64 

I.fl 0.2 -t:.54 O.J9 
11.3 -J."l'S 0.03 
0.4 -6S1 .--0.32 
o..s -10.05 -0.6~ 
-0.6 -14.l4 -ll.9S 
tt7 -19.20 -l.32 
O.ll -Nml -1.69 
O.? --31.(;2 -2.10 
1.0 --,~)if9 -2-55 

·£l)5=3 Tte, [} ~:,, j (J tn., Co11vcrgii1g 
- ... ·- .. -- .. , .. -·--·-·-·"··-·-··---.-· - . 

·A/:1..:. .-fr),J, 0.1 o.i 
IU il.2 20.4:i 3.28 

0,3 12.53 2.40 
0.4 S.7B l.~ 
ll.5 6.M Li5 
\}.I) 5.43 U,1 
ll.1 4,64 l.52 
1).8 4.i:i 1.-11 
0.9 3,i;r; l.43 
LI) 3.71 l.of2 

l}.3. o.z ;i'.J.24 7.IJ 
0.3 Z9~i 4.i<J 
0.4 l-CJ.,10 3.57 
0,5 t3 .. 64 ;2.96 
0.6 IIJ.58 2,59 
o.; iUi4 Bil 
o.s 1.52 2.25 
0,9 c~9s Z.19 
J.0 f>.76 2.17 

0.4 0.2 91t:il) 12.iO 
O.J ,l!tt;& 1.5~ 
(l,4 30-96 S,:51 
(J.S 21.00 -4AO 
0.6 15.-1:.\ J.78. 
,).7 17--:.16 3.44 
0.8 JO.Sr., J.27 
0.9 ll>AO 3.22 
1.0 11;.1>7 3 ·,<. 

0.1 0.2. 126.36 r,;_99 
\f..3 ,55_9.; !0.2S 
{1,4 :3&$~ 7:27 
0.5 25-.01 5:14 
0.6 i1.S'S ,L9.!\ 
{).? 14.69 •LS~ 
0.8 13.7& 4.4S 
ll.9 14.45 4j6 
t.n 16.24 4:16 
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2005 ASHRAE Hnndbook-FuJidnmentals 

c,,vaJoes (C,mc/wfaJ 

Qt,IQ, 
1).3 0,4 0.5 0;6 0,7 1).11 il.9 

0,11 1Ul5 O~l 0,94 0,96 0.97 0,99 
057 o.!lo O.liS 0.9Z 0.9S 11.9"1 1.02 
0,41 o,so 0.91 0.94 0,96 0,98 l,C'\\. 
0..12 ll.S6 0.9& i.01 I.OJ 1.02 i.H 
0.42 °'99 I.I.I !,!2 1-f,,9 ).()9 1.14 
0.47 l.J7 1.30 l.Z7 l.21 I.I!> i.38 
0.55 J..42 1.55 l.ol!i l.3S 1.32 155 
0.66 1.12 1.86 l,1S 1,59 J.49 1.15 
o.so l.(JS 2.:12 ·2.or. 1.s.; J.69 1.99 

1),74 0.87 0.92 o.9S 0.97 0.j!!I 1.03 
0.6•1 1).113 D~~O 0.94 0.')'.I LOO I.OS 
Ml D.ijS D.!a 0.97. 0.99 1.03 1.16 

O.M ~.94 1.02 1.03 1.1)4 l.ijS J.26 
0.74 1.10 !.16 J.i5 i.13 Ll6 1.40 
0.91 U:3 '-~ ..... , 1.31 J,26 L27 1.57 
1.14 l.63 1.63 1,53 1.43 1.41 l.75, 
l.-1:l :!.ll•J l.!16 I.SO 1.6-1 1.59 2.02 
1.16 M3 2.35 2.Jl l.W I.SI UD 

~= 
C,V~lu..s 

Q/Q, 
1.1.:..1 M o.s; o.s 0.7 o.s 0.11 

i.41 M8 0.81 0.13 0;6!} I),(¼ 0.64 
L2l o.~~• 0.77 1).?! c0.6t 0.66 0.-64 
J.l:t 0.1¼ 0.76 ll.'70 0.67 iJ.&.i i>.6,i 
l.06 0.1>4 0.15 o.w 0.61 Q/)5 0.(,4 
i.01 0$3 1j.7,j O.iO M7 0.65 l),M 
).{JO 0.8}, 0.14 04?Q 0.67 0.65 !H-i 
().98 0.81 0.74 o.69 M7 0,65 0Ji4. 
1).97 O.SI 03•l 0.69 0.67 0.65 O.t-4 

0-97 0.SI (1_7]. O.f>'J 0.67 0.65 (i_(-..; 

2.49 ).JJ 0.90. 0.-10 O.iiO 0.5<1 ll.S<i 
I.a? J.11) o.so 0.1¼ O~~S 0,53 o.n 
Ul! I.Of.I . 0.76 0.f:4 051 0.52 0.:50 
IAZ (t94 -0.71 ll.62 1).56 0.52. 0.;:;0 
1.n 0.90 o;n 0.6"2 D.56 .0.52 0.49 
i.21 0.8& -0.'li 0.61 0.56 0.52 0.49 
1.23 0.$7 0.10 0.61 0.56 0.52 0,4'> 
I,,';,? !l,S7 IUO D.61 0.56 0.52 M~ 
1.21 o.~6 0.70 (1,(,1 o.~s 0.51 0,41> 

3.~)J l:85 1.-0S 0.74 1),55 0.45 0.3S 
2.74 L-42 1).90 0.6l 0.51 0.43 0,37 
2.21 l.:2J o.K.z 0.61 0.-l't IJ..-12 0.37 
l,92 1.n o,n M!> l1.4~ 0.42 O.J7 
l.16 l.07 0.15 0.58: M!f 1).4) 0.37 
1.67 Ult. 0.14 !l.51 (U8. 0.41 •:31 
l.63 1.02 ll.73 11.57 O..ti 1).41 0.31 
J.(,I I.I'll 0.7.3 {).57 ().47 0.41 0.37 
1.62. l.ll2 0.13 0.57 o.47 1).4) ll:37 

5,31) U2 1.32 O.SI !l.54 o.:iii 0."2S 
3Ji~ !.l9 l.05 (1.66 {JAS 0.35 0.2-1 
2$7 t.SI 0.93 li.6J O..-i5 0.)4 ().27 

2.47 . -~ :,JI •).61 0.1;0 11.0:4 o.n 0.26 
2.27 !.2:1 0.84 0.58 OA} (l_j3 0.26 
2 .. 17 L26 0.32 o.:;s ll.43. O.:l3 0.2ti 
l.l~ l.l5 (l.~2 0.57 l)A). 0.)J 0.26 
2.17 i.26 •J.S2 l).58 0AJ: 0,'.H 0.26 

22! J.28 O.!lJ 1).53 0.43 il.33 o.z,; 

A5-1507 
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DuctDesitn 

EDS-3 The, D,. > 10 in., Coni-•cr-Jing (Conlinnt-d) 

,f/A, A.1M, 0.1 0,2 ll.J 

ll.6 0.2 !46.22 2032 6.54 
il.3 70.93 IL9S 437 
M 33./ili 5 . .:J'l J,'-1 
0.5 23.61 6.10 :3.M 
1)..6 11.!7 S.~S 2.82 
0.7 15.&l 5.8l 2.Ti 
0.8 l7.!~ 5})8 2.82 
0.9 W.19 6.,8 2.92 
1.0 2S.S! 6.9,1 3>]7 

o:; D.:l 13;,;s 20.7-l ·7.01 
0.3 58,1:1 11;96 4,?J 
0.4 ?,7,78 8.52 -J,M 
o.s 16.!H 7.2! :3..50 
0.6 IJ.?l 6.!i-7 J-4•1 
0,7 17,2R 7:35 Jv54 
0.8 24.08 8,IQ ;uJ 
0.9 33.i'/ 9.11 3.\1!) 
I.I) 4:J..S6 10.30 ,130 

I)~'.! .0.2 .92.97 17.35 6.51 
l)_J. 26.9~ IO.f.•2 ,.Lf!1' 

0.4 6.75 7.17 4,(19 
o.~ 4.83 iJ6 41.13-
0.6 l2.0S 8.36 1.1.:2,t 
0,7 '.1.4.51 ~-75 4.60 
1),8 4(1,23 Jl.49 5.05 
0.9 ~3.D BAS ~ ,~ 

_-_J/ 

LO 77.56 15.6': 6.13 

1),9 0.2 t0.77 10.!)S s.20 
1).J -iJ.'J-7 M9 •U:3 
0.4 -!9.II c;,,:; •U~ 
0.5 -3.28 S.4!.I •l.80 
0.6 19,:;9 11.01 5'45 
0.7 45.97 13.96 6.2] 
o.s 7• .99 17.!8 1.1)5 
1],9 105.M 20.59 7.93 
1.0 ll7.43 ":!4,i:l S.i!.5 

l.l} 0.2 -99.78 --0.J-7 l.15 
(1,3 -75.42 2.54 3JS 
0,4 -'!,8.31 6.66 4.~ 
0.5 3))0 11.:15 6.l4 
0.6 -!8.r}6 16.Jl 7.43 
0.1 %38 21.46 8.74 
o:s HLOI 2,G,70 10.12. 
0.9 IX!l.7,i J2.00 11..!ti 
1.0 237~!.!\1 J-7.JS 12.SK 
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35.43 

C,Vtfoei (CD11clm/,:lf) 

Q,.'Q, 
M 0.S 1).6 0,1 0.8: O.? 

2.92 l,:l4 O.S? 0.54 0,33 0,20 
2.13 1.20 0.13 0.46 0.30 O.i& 
I.HO !.06 0.67 D.'13 0.2S 0.15 
L64 -0,99 0.04 o.41 0..2~ 0,18· 
l.S1 0.97 o.62 OAJ 0.27 0.18 
1.56 o.96 0.62 OAI 0.27 0.IS 
L.57 1),97 0.Cil 0,41 l).'.!7 ll,lS 
U,l 0,98 0.63 0.42 0,27 0.18 
1.66 !.00 0.64 0.42 0.2S 0.18 

121 l.70 0..96 0.$4 1).29 O.ll 
:2.39 l,:!4 l>.79 o.,n 0.26 0.Ji 
l.()(i l.::tl o.1J. 0.-14 O:l4 II.I l 
L!l4 1.15 O.?l 1).43 0:24 0.11 
L!f2 1.i4 0:10 o.42 0.24 0.1! 
1.95 l,i6 U.:71 O.,B 02·1 O.H 
2.02. 1,)9- 0.72 0.-1;1 0.24 II.It 
2.12 l.23 0,74 (1,44 1),25 O.H 
2.23 i.28 l>-76 (•AS 0.25 O.H 

:Ul us 0.99 0.55 0.27 O.OS 
:!.52 JA(, 0.86 (U8 014 0.01 
2,Jl J.37 ll,Rl 0.46 0.23 0.(16 
2.29 1.36 OJ!! (1.46 l).Jc.\ 0.06 
2.31 1.39 0.83 0.4'! fJ.23 ri.07 
2.~9 us 0.85 (J..18 0.2.; om 
z.~i. 1..52 0.88 a.so 0.24 D.07 
2.85 J.60 0.92 O . .Sl 1),25 om 
3.05 l.68 0.% 0.53 0.26 O.OS 

2.9] 1.71) 0.99 0.55 0.25 0,04 
i,$7 1.56 0,93 0.52 0.24 0.04 
2.6f.f U7 0,9J 0-~l 0,24 0.1~ 
2.76 1.64 0.97 0..54 0.24 0.04 
3.011 l.?11 LOI O:.S6 0.25 0.04 
3.27 1.86 l.07 l}.58 0.27 0.1!5 
358 J..% l.t3 ltGt o.:s 0.05 
3.89 i.Ji !.I9 0.64 (J,29· 0.06 
4.23 l.'26 l.26 l}.67 ll.31 0.06 

2.-!0 L5l!. 0.9K 1).56 0.2s 0,02 
2.65 1.69 J.•n -l)S3 0.2~ O;O;l 

:3.04 1.86 1.ll 1),(,2 o.is 0:03 
3.,18 :i-.i» 1.2:0 O.E6 0.2? 0,1)4 
J,94 l:2~ I.Z!I I).'10 il.31 0".04 
4A3 2.45 I.JR 0;;5 0.33 U.05 
4.92 2.r.=6 1.48 I).~) 1),35 (f,015 

$.4! :l..&1 i.5& 0.84 0:37 0.07 
s.n 1.(>.g J.68. tu~8 0.39 om 
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35.44 

ED~ Capped \\'ye, Brnacb with 45-l>c;rcc, Eibo\l'., 
Br~ilcll 90 Dtgte(:S t,, Milin, Coiwnghlg, ri'Dt, - 1.5 

03 1.0 

C~ J,Z6 1.07 0,94 0.86 0,SJ . 0,76 Oi71 0.67 0,64 O.M 

0:3 

0.4 

(1,5 

0,6 

0.7 

0.3 

IU 
0.3 
0,2. 
0.3 

0.2 
0.3 
0A 
I),? 
OJ 
o.~ 
0.5 
0.2 
0.3 
O,il 
05 
0,6 

0.2 
0.3 
(1_4 

Q.5 
0_(; 
0.) 

o.t 
-H,95 
-!l.95 
-4-5.45 
-16.SS 

-12.04 
-52..95 
-23.$6 

-126.{14 
-~•LO'.l 
-·51;,41 
-JOSS 

..,:!J)?:B! 
-141.43 

.-.~-!5J_16 
-58:22 
--~!).57 

-29L57 
-197.37 
-ld!.91 

-{i5.IS 
-48.2~ 
-7]..1)2 

-373.33 
·•·147.31 
-120:88 

0.2 

-1,89 
-l.89 
-9.39 
-2.92 

-14.GO 
-9.9! 
-6}.2 

"'23.~0 
-16,91 
-10.1)7 
-S.23 

-'39,31 
-2"i.@ 
-1ts,1n 
-1 l.1)3 
-7.&i 

-Sol.'.i:! 
-38.ll';? 
-1-!Al 
-14.7,5 
-ll.7(1 
-16.(,K 

-69.73 
-48.}5 
-26.16 

(,.~ 

-1),1;'7 
-0.i)'J 

-2.44 
-o.o9 
-!.21.i 
-2.Sf> 
-2.lS 
-7,44 
-5,!(, 
-2.90-
-1,i)t; 

-12,1;1 
-:ft"'Jj 
,,,$.3!1 
-3.84 
-2.ol) 

-ti.OJ 
-12.54 
-il.O:i 
~.{i.)l;
-4.97 
-tt.90 

-21;9J 
..-..!-6.J! 
-10:i: 

0.4 

0,41 
{t~l 

-0.41 
0.39 

-1.24 
-It69 
~1),57 

~2-6J. 
-1:71 
-l).K2 

o.co 
-4.:15 
-3.20 
-!..UJ. 
-1.49 
-1).~9 

-6.21 
,4,92 
-J."4 
--:ur: 
-2,59 
-:.t.29 
--S.1)8 
-6.65 
-5.24 
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l,l.62, 
().(;;t 

D.33 
0.86 

-0.10 
(1.01 
0.19 

-0,$5 
-0.46 
-0,()1 

1),32 

-J.:"4 
-U:3 
-o:n 
-0,5::J 
-IJ.:lfi 
-2.27 
..:2,01 
-1.,5 
--1.61 
-IAf> 
-1.61 

-3.0li 
·-2.39 
..:}.7& 

BIANK 
OFF"'.. 

1).6 

0.'14 
I),74 
o.i;.., 
!.02 
1),)3 
1).30 
055 

-0.B 
0,1)4 
O.!l 
0,43 

-0..1-0 
-(1,29 
-OS7 
-\1.09 

0.00 
....i).63 
.• {1.76 
-{r.S4 
-(I.S5 
-IJ.16 
-{°t.80 

--0.9:S 
-1.2-1 
-1.52 

11n, 

0.7 

0.80 
Q.80 
O.S9 
J.09 
(1.50 
0.40 
!J.1~ 

{1.16 
(r,2] 
{1.31) 
O.A"J 

0JJ6 
().()5 
l}.04 
1).(17 
I)J4 

-11-04 
-022 
-0.41) 
-0.-H 
--0.37 
-0.29 
-0.13 
-0,19 
-0,R.4 

O.H 0.9 

o_so 0.79 
0.HO 0.79 

1.03 l.13 
uo !,f)g 

O.S7 0,6,'l 
0.-19 0.6'2 
D.79 (J.l!,5 

0.26 r).28 
0.2.9 O.lH 
r).)J (r,w 
OA7 (W 

0.22. 0.23 
0.17 0.!8 
0.!2 0,13 
O.ll ~.12 
0.21 IL2S 

O.l!l ~1.21 
0.01 O.\li! 

-(r.J7 -U.05 
-(1.22 -I},09 
.. ,J.JS -OJ.13 

0.02 f}.22 

IJ.15 r,.20 
.JJ.l~• .. r)JJ2 
-0.45- -024 
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35.45 

EDS-9 Symmclrical Wye:, 60 D<:gR:e, D,u::?: D6:, Convcr,:lng (Conlin,icd} 

Cbl V:thlell (C.mtlr,rf:_,l) 

(!~,IQ~ 
.-t~vA~ A1J1,IA<i l'J,I o.z il.3 0 • .f i'.J.S 0.6 0.7 0.8 Ii.!> 

0,5 -72.08 -111.46 -S.48 -.!.65 -2.il -1.61 -<t.95 .. o,ss -0.~I 
0.6 -55.91 -15.S4 -1:35 --4,Z\1 -2.S4 -1.s:; -{Ul9 --0.51 -0.30 
0.7 -80.68 -10.52 -~t2i --4.S<l -2.75 -1.56 --0.SO -1).)4 -o.-06 
D.S -IOS . .Ui -2.5.49 -11.l!l -'S.59 -i.% -J.60 --0.72 --0.18 0.19 

0.9 1).2. --479.:?4 -W,5G -2!l39 -10.~9 --4,0!l -1,41 --036 O.()J O.C0 
0.3 -30$.~i --61.21 .-21.50 -9,18 -4,39 -2,!6 -1.07 -054 -0,W 
i).4. -lll.17 -:l.2.SS. -J.i.lio -1.9S :..f,,'J4 -2.91 -1.79 -UO -Mil 
l).S -67.91! -22.76 -l?.17 -7.S:3 --4.89 -3.19 -i.05 -i.30 -ll.~) 
1),6 ~IJ'S.9~ -:ZH)i> -12.11 -7.45 4.84 -3.15 ~2.tH -!26 -l):-79 
i'i.7 -'i(l,{8 -41:35 -13,5$ -1,95 n4,97 -3,Hi -1.96 -1.17 -0.f>!i 
0.8 -112.02 --'31.63 -15.05 --8,44 ~5.ll -3,IS -1.90 -1.07 --0.SI 
0.9- -130.32 --'35.19 -16.07 -3.70 -5.lR -3,19 -1.88 ~I.OS --0.53 

t.l> r,,2 -5ES.l6 -10!1-.39 -34.HS -ll.!l -!i.1)9 -1.36 -0~9 --0.13 -0.01 
0,3 -36J.31 -74,;!0 -s?IS.&i -11.91 -5.9D -3.0S -U~ --0.94 --0.¾ 
0.4 -l41.4r:; ...:Js-.oo -1/s,j(l -10.'J'J -<i.71 c<l,:Z!I -2;7-i -1.74 -1.!2 
0.5 --63.71 -Z7.0t; -15.85 -IMl ~'7.07 -4.77 -3.l6 -2.05 -DI 
0.6 -81.9!} -3(>.{i2 -16.21 -10.'.IO -1.13 ~431 -J.13 -2,02 -1.::!H 
0:1 -!0{1.23 -:H.19 -1,.39 -l!.00 -1.1!> --4.76 -3.11 =l.99 -1.:N 
0.8 -i 1s..sa· -37.76 -1S.!>i -ll.19 ·-1:1.r, --4.76 -3.1;,3 ~J.% ~1.20 
0.9 -IJ*.SI!- -413:? -19.93 -l l..SS -7.32 -4-17 -1.GfJ -1.98 -J.23 
!.I} -155.H -t,1.89 -20.95 -tl .. SO -:U~ -4.?8 -3,1}5 -1.99 -1.25 

c.? ~•a111cs 

Q.,,i/Q, 
A,u.'Ac Ati::/Ae 1).1 0,2 (I.J 0.4 0.5 O • .f> 0.7 D.8 D.9 

0.1 O.! -ll.9~ -l.H'.J --0.09 il..a;l 0.62 0.74 0.80 0 . .Sfl 1).79 
O.l -il.9S -1.8'.J --0.0~ -0.41 0,Ji2 0 .. 74 0.80 O,JJO IJ.19 

(I.J. O}. -3,14 -us 0,l)j 0.42 0.61 0.7J. 0,i8 ll.77 ~.76 
0.1 -i6.B8 -2!12 ..:i)_I)~ 059 0.86 l.(t~ J.09 I.JO LOS 

(1,4 0.2 ~6.95 -LCO 0,Hi . ll..SJ 0.67 0.71 (J_'.;2 o.n O.?t 
O.J ,,J6:!, ~•;t,S(I ~OM OAO 0.79 0.YS ).0, 1.06 l.05 
0.4 -28:Jt6 -6.2.2 -2.15 -Or57 1).19 o.~5 0.72 0_79 il.85 

0.5 \1.2 -4.~Z -0.01 o.sr; 1).7! 0.82 o.fl9 0.92 OBO 0,89 
O.J --12.27. · ··'"l.17 0.44 o.lis l.11 1.25 1.19 L2.5 1.23 
0.4 -20.76 -2,93 --0.::.n OAS 1).73 0.114 0.88 0.87 o.82 
o.s ..:3i}j8 -5.23 -1.06 0.CO l).J:2 0.43 0.47 0.47 OAl 

Q,6 0.2 -}.(.,S 0.07 0.77 0.!?) LM l.C~ 1.(1~ l.()(o l,G-4 
(l.3 ·•9,G-<i ·055 ll.86 I ,_ 

•• .:..J l.t1:Z 1.-18 1.49 1.4'.i i.42 
0.4 -lMZ -2,!2- 0,(\6 l),(ilJ 0.li;i 0.95 0.98 0.95 0.91 
0;5 -28.C<J -4,26, --0-9~ -(\16 0,20 O.J!I 1).45 OAl OJ8 
0.6 -4051 -1,S,6. -2,60 -0.~~ .:.O.i.6 0.00 0.14 0.21 0.25 

0,7 (1.2 -5.44 -0,411 0.55 0.S-1, O.'i8 1.02 1.04 l.03 1.02 
(I .. } -9.]6 -,-0.11 o.n l.:!1:1 1.J9 U7 1.49 l.47 1.44 
<1;4 -19.5'.I -3,09 -{}.44 0,3,S 0.71 (J,$9 0.91 0.98 0.97 
0.$ -3i.5:S ...(i,Ol -1.<JO -•J.63 ..cQ,05 0.26 o .. m 0.44 0,46 
(}_6 -46.44 -9.82 -3A7 -l.41 ·-OAS -<1.04 0,2] 0.36 MS 
•.'.1 -13.1)2 -16.61l --6.90 --'3.29 -1.61 -<},SI) ><0,19 0.02 022 

o.s 11.2 -7.21 -0.1)7 o.n 0,73 (1,9() o.91 l.lX) I.Of) 0.9? 
11.3 "'9,6? -<f.9!> 0.(:0 1.13 J.3(i; 1.~5 !A9 1.48 IAtj 
0.4 -11.s:., -4.06 ·"0.93 O,IJ (1.59 o.SJ 0.% 1.01 1.03 
,(1.5 -;15.17 ....;7_17 -H2 .• J.09- -\1,29 ll.lJ oJ5 (1:48 (}5~ 

U.6 --52.32 -11.73 -4.14 -1.83 ~o,w -0.09 O.l.~ 0.51 0.65 
0.1 -iS.S'J -i8.64 -7.76 -3.7] -I.SJ -ll,S5 ~O.ll 0.16 ~.-12 
0.8 -IOSA6 --'l5A9 -lt.19 -5.5!} -2.96 -1.(,li -0.72 --0.lS D.19 

O:.~ 0.2 --4.95 .fr.34 D.54 o.ss U.97 1.03 l.f}l 1.01 UH 
O.'.l -9.97 -1..2! 0.4il J,\16 1.32 1.44 ),,19 l.•i9 t.48 
1).4 -235'1 -4.98 -!J9 -1},];I, (},47 l\?S 0.95 1.114 l,(lj 
1)_5 -40.i4 -!U1 -3.6~) -1.56 -0.55 -Ml o.,, l}.51 0.63 
iHi -1S.2S -14t2S -5.64 -25] -1.-08 -0.30 (l.!8 1).4'? o.·w 
1).7 -84.og -21.IJT -8.91 -l.3S -2...22 -u:.; ..(1,31 0.1.5 0.'16 
!).8 .-J•~~-91 -21.'"l? -12.!li -t).22 -J.JS -L'79 -'J.SI -0.19 (),2) 
1),9 -n~_31 -·...15.19 -16.07 ·•8.10 ••).18 -3.19 -LS8 -1.ilS --1),5~ 

UI 02 -1.Jj 1),19 0.'J(, 0.96 1.05 !J}S IM l.116 J.[>; 
1).3 -l<t.23 -1.o1:; 0.:J.5 i),<j9 l.29 !.43 1.4!) I 51) 1.51.l 
1).4 ~15.5(> ~5.S-9 ~urn ..,j).36 L\.35 0.72 U.93 l,I)"'/ J.15 
1).:i 41.$1. .sl[ .J7 .-J.:,56 ..1.02 -o.S1 -0.1,; 0.27 l)j~ o.n 
0.1.' -(>iiJ!i -16.77 --5.94 -).24- --1.47 -.0.S!l 1).09 OAS 0.74 
0:7 -W?S -2).41 -10.05 -ms -!.(>] .,l.!4 -ft0::0 O.l-l o.su 
0.8 -I M.38 -31),1).::; -l3.J(, -6.86 -J.75 -1.97 •fr.S.9 -0.lO 0.2·1 
0.9 -11-4:18 -31.41 -t1.(h) -'>.n -5.51 -::\,JS -1-~Y! --1.()~· --0.49 

.• ~~--~1ss.1s -4,1$9 -20.95 -J!.SIJ -7.39 -i:.n -3,1)5 -1.9.9 -1.25 

AS.:.1510 
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j5_47 

SDl~:Z Conical Bdlmo11ih/Sudden Coolnlclion,. 
:Ple111un lo Round, Supply Ail" Sy$lems (Co,11i11u,ut, 

C• Vah1~ (Cimr./11Jtif) 
8 

.A0 /,f1 LID, 0 10 lO 30 45 (ii) !>O 1.10 

(1.40 (1;(125 · 1,;34 0.32 0.31 0.2.9 0.2s 0:27 ff.28 o.:m 
0.050 0.34 0.31 0.28 0:2S 0.22. 0.2.0 0.23 0.26 
oms D.34 0.2? 0.24 O.io U.17 O.lci {1.19 0.24 
0.100 034. 0,27 0,2.'l 0.17 0.14 0.12 0.17 o.n 
0.150 1).34· a.is ci.£3 0.1~ O.i! 0.10 0.JS O.il 
0300 0.34 0.2, 0,16 i),12 0,10 0,10 ·0.15 0,21 
O.cii.VJ 1).3.1 0,18 0.[i 0.119 0.08 0.1)!! 0.1,1 a.zl) 

(l.61J o.ois 1);2$ 0.24 0.2] 0.22 f).20 0.2a l.l.2! 0.2? 
0.0$0 0.25 0.23 0.21 l).l8 0.16 (1.15 0.17 O,!!> 
{1.075 l);iS il.21 0.18 0.15 0.Jj 0.12 O.hl O.i~ 
0.100 l).'25 0.20 (),!(i 0.1.3 0.11 0.09 0.12 0,ll'i 
o.rn:, 0.2::S iJ.l!> 0.14 O.LO 0.08 0.08 0.11 0.16 
0.300 ·0.2.$ (1,)7 Q.!! 0.1)9 0-07 0.07 0-ll 0,15 
0.600 O.::!S 0.14 0.01) O.f.11 -0.06 1),1)6 0.1.0 OJS-

0.80 0.0!5 0.1.S OJ4 0.il 0.13 O.ii O.lt 0.12 o,u 
· (1.()50 0.1$ 11.13 0.12 0.ll o_10 1).09 D.10 11.12. 

0.{175 0.15 0.13 (l,10 o.o~ OJ18 O.i)1 1),1/3 0.10 
:o:,oo 0.15 0.12 0.10 0.01 0.% 0.0$ 0.1}1 !},JI) 

O.J~O 0.15 0,.)1 o.os 0,06 0.05 (),1)4 O.o7. (l.O!) 

0.3t,J 0.1.S 0.10 0.01 1).0S 0.()4 (1.04 0.01 O.<l~ 
l).~00 O.lS 11.llS O.os: O,!:"I 0.0) o.o~ D.!l<i 0.0$1 

0,90 -0.025 (),09 o.os 0.08 0.08 0.07 o.or 0-01 0.08 
.0.0:W o.w 0.08 o.or 0.66 D.06 (l.03 O.IM 0.0'.I 
OJl-75 /),i)9 0.0, 0.06 o.o~ 0,{}4 il.o,l 0.l)S l),(l(i 

O.iOO o.w om 0.06 0.04 0.04 f.J.03 0.04 0.06 
0.150 o:r,.~ 0.,.17 {1.05 0.04 0.1}.1 O.OJ 0.04 0.06 
0.3(11} 0.l}J 0.06 0.04- om 1).1}'3 O.o2 0.1)4 0.05 
D.601} O.O'J ll.05 ll_(IJ 0.02 0.112 0,02- 0.1)4 1).US 

SD2-6 Sbcklu,ad 

D,/D 0.3 0.4 O.S 0.6 0.7 0.11 iJ.? 1.0 

m 41.02 16.so s.ro 4,l7 :.UC> 1.60 1.00 

AS-1511. 

JS(J 180 

0.32 1).3,1 

0.30 034 
0.19 l>.H 
0,28 0.34 
0.17 -0.34 
0:2:1 0.34 
0.27 0.34 

. 0.23 1).25 

0.22 1).25 
0.21 0-2S 
(),21 0.25 
0.20 0.2S 
0.20 0.25 
0.20 0.25 

0.14 0.15 
0.!3 0.15 
0.13 0.1s 
0.12 0.15 
(1.Jl 0.15 
0.12 O.t5 
(i.J:? 0.1.S 

O.Q8 O,D9 
MS 0.09 
o.os 0,09 

0.07 O.u9 
11.07 0.09 
O.o7 0.(19 

(l.07 0.09 

a· -1s• 

D 

D/D-<1.0 

- Lilin. 

-- · -0--1 in . 
..,c; 

P.fD"' I 



·.;... 

J5.48 

RPP-24544 REV ld 

Calculation No. 145579-D-CA~061, Rev. 0 
Attachment 5 
Page 22 of32 

2005 ASHRAE Handbook-Fundamentals 

SJ>4~l Tr:111sllJ11n, llound (I) Round, Supply Air Systems 

A.fA1 11) l5 

1).10 Q.()5 Q.OS 
0.17 0.0S 0.1» 
0.2-5 o.os 0.04 
0.50 il.O.S 0.0.S 
1.00 O,t'() 0.1:-0 

:too 1),44 0,52 
4.1)(1 2.56 J.52 

'10.C<l 2i;C(I 28.00 
i6,00 53.76 14-24 

I} 

zo 3& 45 60 ?O 110 1~1 18(1 

1>.05 o.os om o.os n,J9 C),29 (l,Jl o.~ 
0.-04 0.1)4 0.06 0.07 OJ 8 (1.28 O.:¼ 0.42 
(MM IJ.(14 o.or, o.o, 0.11 0.;!7 (l,)~ 0,41 
D.0.S OM O.<l6 0.06 0.12 ().18 0.24 0.26 
D.lJO ll-00 ll.00 0.00 ll.00 0.0D O.DD o.w 
0.76 1.28 U2 1.32 l.28 1.24 1.20 ),Z(j 

,1.80 7.36 9.76 !0.88 !ll2•1 !0.0S 9.92 9.92' 
3KOO 5?.00 76'.iJO 80.00 83,Qf) M.01) 63.00 SJ.OD 
97.28 153.60 2!~,04 22:l.28 22~.28 225.28 225.28. 225.28 

SD4•2 'fr1111sili(m, Ite,clangular ht Rouud, Supply ,,fr Syskros 

C., Yalu<>' 

IJ 

A11-iil.1 JO JS 20 '.10 45 61) ~o 121,1 ISO ll!G 

O.ll) (J.05 0.05 o.o.s ltGS M1 0.08 O,l9 0.29 0.37 H.43 
1).17 o.os o.os· 0.04 IU'4 Cl.06 o.o; O.lK 0.lS 036 {J.42 

0.25 0.{)6 0.05 O,OS 0.{14 0.06 0.07 O.l? 0,21 0.35 {1.41 
1).50 0.06 0.07 0.07 D.ll'.S {l.(i6 (J_()6 O.l! O.lli O.'M iur; 
1-(l(J 0.!JO (J,00 o.w' il,f,0 0,()0 (I.Of> o.or, o.on O.GO (l.(lr, 
:!.ilO {f.61) 0.84 l.('I() I.W 1.3'.:. 1.32. 1.32 l.W L24 J.21) 
4.GO 4.-00 5.76 '7.2:0 s.:32 9.2S 9.92 10,24 10.24 ]0;2,1: Hl.24 

IO.HO :;(J_(/1) !1,l.00 H.C<t 64.C-O 7S.00 84.0fJ 89.(10 91.C,O 9LCO 88.00 
]6.C-0 1,,.~o Ul!,24 Jl5,f,,R I.MAO 191.11 225.2S 24~.10 2S0,SR 250.~8 23~.m; 

SD5-1 Wye, 45 Degree, Dlvcriing 

C~ Vufau 

Q~IQ, 

A,1Ur O.i il .. ·- 0.3 M l}.5 1).6 0.1 1).11 0.'I Oc 

0.) O.;lS 0.39 DA8 "• 
0.2 2-.25 0.38 0:31 O.l? OAS o.48 (l.45 
(J.J 6.19 1.02 1).38 0,3(1 0.3:! O.Y~ OA•I 0.-l!r (UI!, 

()4 12.41 2(25 D,14 0.38 0.'.10 0,ll 0.3~ ().39 0-AJ.. 
0.5 20.SS 4.01 l.31 (1.62 0.38 0.10 1).3(1 0.32 036 
0.6 '.11).'7& 629 2.25 1.02 D.56 O.JS ll.l! 0.J!) ID! 

0.1 43.02 9JO 3.36 J.:57 0.85 0.52 0.38 O.JI O.31) 
11.S S7.29 !2Al 4.7! 2.25 1-22 u:;.i O.SCJ O.'!~ li.32 
0.9 73,59 i6 .. 24 (,,29 3.06 1.69 J.02 1).6'7 Q.48 0.:33 

C, 'V:1lu01 

Q,IQ, 

A.i"'~ 0.1 O.? 0.3 fl.4 1).S M ~.7 0,8 I).? 

0.1 tl.13 0.16 

0:2 0,2-0 /}.)J 0.15 'J.16 1).,2S 

i?.3 l)_t~,J 0.IJ O.l.3 ,l.J.i 0.1.5 (l.l6 O.!d 
0.4 :ts:s 0,20 (l.l~ 0.)3 1).14 ~,]~ 0,15 0,Jt; 1):34 

{LS 6.15 Ii.Ti 0.17 U.l•I 1).13 (l,J,I Ci.l--~ O.ll 0.15 
ll,li ll.i<S ll.90 (U,J -0•,JJ 0.14 {}_ 1] 0.!4 11.J.I 0.15 
.0.1 JS.6Z 1.11 o.n O.IS f.•.16 O.H 0.l:5 0.15 O.l~ 
0.6 ·26.SS 2.KS a."'-1 ll.20 0.[5 f)_(,1 O.!) n:n 0.1 .. 
0:ll 36.4:~ '1.46 O.S'~ -0.30 (1.19 (U6 /J,!5 11.14 o.n 
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Duct Design 

. SDS-9 Tee, Diverging 

AiA, 0.l · 0.2 

0.1 1.20 0.62 
0.2 4.10 1.20 
0.3 8.99 2.40 
0.4 15.89 4.10 
0.5 24.80 6.29 
0.6 35.73 8.99 
0:7 48.67 12.19 
0.8 63.63 15.89 
0.9 80.60 20.10 

0.80 1.28 1.99 
0.72 0.62 0.66 
1.20 0.81 0.66 
1.94 1.20 0.88 
2.91 1.74 1.20 
4.10 2.40 1.62 
5.51 3.19 2.12 
7.14 4.IO 2.70 
8.99 5.13 3.36. 

C, Value.• 

Q,/Q, 

0.6 

2.92 
0.80 
0.62 
0.72 
0.92 
1.20 
1.55 
].94 
2.40 

0.7 0.8 0.9 

4.07 5.44 7.02 
I.OJ 1.28 1.60 
0.64 0.70 0.80 
0.64 0.62 0.63 
0. 77 0.68 0 .63 
0.96 0.81 0. 72 
1.20 0.99 0.85 
1.49 1.20 1.01 
1.83 1.46 1.20 

A/A, 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

0.1 0.13 0.16 
0.2 0.20 0.13 0.15 0.16 0.28 
0.3 0.90 0.13 0.13 0.14 0.15 0.16 0.20 

· 0.4 2.88 0.20 0.14 0.13 0.14 0.15 0.15 0.16 0.34 
0.5 6.25 0.37 0.17 0.14 0.13 0.14 0.14 0.15 0.15 
0.6 11.88. 0.90 0.20 0.13 0.14 0.13 0.14 0.14 · 0.15 
0.7 18.62 1.71 0.33 0.18 0.16 0.14 0.13 0.15 0.14 
0.8 26.88 2.88 0.50 0.20 0.15 0.14 0.13 0.13 0.14 
0.9 36.45 4.46 0.90 0.30 0.19 0.16 0.15 0.14 0.13 

SDS-1 OTec, Conical Branch Tapered into Body, Diverging 

Cb Values 

QiQ, 
A/A, 0.1 0.2 0.3 DA 0.5 0.6 0.7 0.8 0.9 

0.1 0.65 0.24 
0.2 2.98 0.65 0.33 0.24 0.18 
0.3 7.36 1.56 0.65 0.39 0.29 0.24 0.20 
0.4 13.78 2.98 1.20 0.65 0.43 0.33 0.27 0.24 0.21 
0.5 22.24 4.92 1.98 I.04 0.65 0.47 0.36 0.30 0.26 
0.6 32.73 7.36 2.98 1.56 0.96 0.65 0.49 0.39 0.33 
0.7 45.26 10.32 4.21 2.21 1.34 0.90 0.65 0.51 0.42 
0.8 59.82 13.78 5.fil 2.98 1.80 1.20 0.86 0.65 0.52 
0.9 76.41 17.75 7.36 3.88 2.35 1.56 I.II 0.83 0.65 

C, Values 

Q,/Q, 

A,/A, 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

0.1 0.13 0.16 
0.2 0.20 0.13 0.15 0.16 0.28 
0.3 0.90 0.13 0.13 0.14 0.15 0.16 0.20 
0.4 2.88 0.20 0.14 0.13 0.14 0.15 0.15 0.16 0.34 
0.5 6.25 0.37 0.17 0.14 0.13 0.14 0.14 0.15 0.15 
0.6 11.88 0.90 0.20 0.13 0.14 0.13 0.14 0.14 0.15 
0.7 18.62 1.71 0.33 0.18 0.16 0.14 0.13 0.15 0.14 
0.8 26.88 2.88 0.50 0.20 0.15 0.14 0.13 0.13 0.14 
0.9 36.45 4.46 0.90 0.30 0.19 0.16 0.15 0.14 0.13 
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De -D, (I" min. or 12" mox.) tl . .---,,....-- l\ •. . . , 

De -Ds (1" min. or 12" mox.) 
De ·ci r Oc Os -Ac As 

~L~ 4• 

2· 

l Db O• A• 
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Calculation No. 145579-n:-CA-061; Rev. 0 · 

Duct Dcsigll 

CR3-!;I Elbow, Mitcn,d, 90 Degree, Singlc-Tbicknr,s:s Varies (J.S in. V;ine SprA~ine) 

c.,-o.n 
r=2,0in. 
g::::1.5in. 

Cll.1-12 Elbow, J\-Iiternl, 90 Dcgn:c, Singlc-Thicknc35 Vanes (J.:?5 i~. \'iine Sji111:big) 

f'i;i-4.sfo. 
s= 3,25 in. 

CRJ-15:tmmw, Miler~1f, 90 J}cgree, Douhle-Tl,iclmi,ss Vanes (2.U:5 in. Vane Sp~cing) 

c,.=1>.2s 
Q 

W x H 

AS-1514 

a 
A,, 

Q 
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35.53 

WxH 

-A., 

r 

WxH 

r"'2.0 in. 
s= 2.125 lo. 
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CRJ-16 Elbow, Mitered, 90 Degree, Double-Thickness Vanes (3.25 in. Vane Spacing) 

c. = 0.41 
Q 

W x H 

CRJ-17 Elbow, Z-Shaped 

CP Values 

L!W 
HIW ·o.o 0.4 0.6 0.8 . 1.0 ).2. ).4 1.6 ) .. 8 2 .. 0 4.0 8.0 10.0 100.0 

0.25 0.00 0.68 0.99 1.77 2.89 3.97 4.41 4.60 4.64 4.60 3.39 3.03 2.70 2.53 

0.50 0.00 0.66 0.96 1.72 2.81 3.86 4.29 4.47 4.52 4.47 3.30 2.94 2.62 2.46 

0.75 0.00 0.64 0.94 1.67 2.74 3.75 4.17 4.35 4.39 4.35 3.20 2.86 2.55 2.39 

1.00 0.00 0.62 0.90 1.61 2.63 3.61 4.01 4.18 4.22 4.18 3.08 2.75 2.45 2.30 

1.50 0.00 0.59 0.86 1.53 2.50 3.43 3.-81 3.97 4.01 3.97 2.93 2.61 2.33 2.19 

2,00 0.00 0.56 0.81 1.45 2.37 3.25 3.61 3.76 3.80 3.76 2.77 2.48 2.21 2.07 

3 .. 00 0.00 0.51 0.75 1.34 2.18 3.00 3.33 3.47 3.50 3.47 2.56 2.28 2.03 1.91 

4.00 0.00 0.48 0.70 1.26 2.05 2.82 3.13 3.26 3.29 3.26 2.40 2.15 1.91. 1.79 

Q 

I\, 

C0 = K,Cp 

H 

w 

r=4.5in. 
s"= 3.25 in. 

. 6.00 0.00 0.45 0.65 1.16 1.89 2.60 2.89 3.01 3.04 :i.01 2.22 1.98 1.76 1.66 

8.00 0.00 0.43 0.63 1.13 1.84 2.53 2.81 2.93 2.95 2.93 2.16 1.93 1.72 1.61 
where K, = Reynolds number correction factor 

Reynolds Number Correction Factor K, · 

Rc/1000 JO 20 JO 40 60 80 100 140 500 

K, 1.40 1.26 1.19 1.14 1.09 1.06 1.04 1.00 1.00 

AS-1515 
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Duct Design 35.55 

CR6•1 ,Serce11 (Only) 

f +.-) f • C0 Vnl11cs li,,xW0 

n.. 
A{A0 0.30 ii.JS- 11.•11) o,.-iS o.so 0.55 ti.Iii) >).65 0;"70 0;1S 0.81) o.90 l.110 ZsCREEN 
(p iSS.00 H,'2.i-01S.00SS.0041.2S31.5024.25 !8.15N.1-0ll.OO 8.00 3:50 0.00 

~f 0.3 63,89 45.563}.:1324.4413.:33-l~.0010,78 8.JJ (i,44 4.89 3.56 ].:5(i 0-QI) SCREEN~, o.~ ·33,7.5 ZS.6'.l 16.7:5 13-.75 !().31 7.S8 6,IXi 4.6? 3.(>3 2.75 2.01> o.ss: 0.00 H,,xV/1, o.s 2•t.SO 16.•i012.Ci} S.80 6.60 .SJH 3.BS 3.00 2.32 1.16 I.2S O..S6 0.00 
H1 xW1 

0.6 11.12 I i.J~ 833 6.ll 4..S8 :.\50 2.69 2.()8 1.61 !.22. 0.89 0.'.\9 0.00 . ch {t7 12.65 8.31 6.12. 4.49 3..37 ZS1 l.98 J..!iJ l.18 0,S'a 0,'5S O.:l9 ().(11) 
l},8 9.(W 6.40 4.69 3.44 2.SS 1.97 !.52 UT 0.91 0.6:'l il:.SD {>22 O_(lt) SCREEN~ 
0.9 7.6S S.06 J:70 2.:72 2.04 1.56 !.!O 0.9J. 0.72 0.:!4 0:40 0.11 0.01) 1-11 xW1 a 1.0 6.20 4.EI) 3,00 2.20 I.GS 1.26 0.91 0.1S o.ss 0.-14 0.32 ·0.14 0,.-00 H0 xW

0 l.?. •t:J.I 2.85- 2,l)S l.~3 1.15 (l,88 o.in 0..52 (J.41) 0.31 <J,2l l).ID DJIO I\, 
].4 3.16 2.D!> I.SJ 1.12 O.M <J.61 D.-19 0.38 (J,JI) 0.2:? 0.]6 0.01 OJJ() 
J.6 i.4i l.61) l.!1 0.86 0.64 (J.49 0.38 0.2!) 0-.23 o.n <l-.il O.OS 1)_0(1 
1.8 l.91 ltZ7 0.93 0,68 1)..51 o.~9 O.JO 0,23 0-,]8 0,!4 (r,JO ().it-t D.00 

i'I a r,~ eree raliO cl W-0011 
·2,0 J.:;iS l.oJ 0.7.S. li,SS DAI 6.32 0.24 i>.19 0.15 O.H {t.0$ OJM 0.00 cb A

0 
~- :,tc,:;i <JfdOCI 

2.5 0.!19 (t66 0.-18 i.\.35 0.26 iJ.10 0.l6 0.li 0.09 om O.OS 0.02 0.00 
J.0 0.6!> 0,46 0.13 0,24 1).18 0.14 0.fl l}.08 0,0(5 o.o~ o.o.i o.i>2 o.r,-0 A1 = 1;m:.!.•S~n~I- .rc53 cl 

4.0 0.39 0,26 o,;9 O.M D.10 o.oa 0.05 ll.OS 1.1.04 0.03 IIJJ? 0.01 0.1:-0 ¢.n;t er fitlir9 wh= 

6.(1 0.17 0.H a.OS D.0.1 ll.05 0.0•i IJ.0.3 o.ai 0.o2 (J.iJI 0.{ll 0.-00 0.00 ~,;rocn. Ts. lccilcd 

C:R6-4 O.l,~1r11~l!m1, Sow1,1tb Cylln1Jer 111 Rettangnlar Duct 

{ 
jdc· 

} 
dWIA.,<0.3 

Ao ~ tffi1 where 

Cl Sm=dW 
. _L Re "f(d, V0 } 

t t--- 'N----4 . ,) 

C,.V.1l11Cf c. V.>111(;! 

SnJ,-1., s_,.,u. ,,•H R11IIOOO 1).00 0.05 0.Hl 0.15 0.20 yltJ Rci'IOOII 0.00 0.05 0.10 O.lS o.zo 
D.CtJ O.t O.IXI 0.10 1).2,] 0.-S~ 0.4'/ 4M 0.-00 0,04 1).10 ll.16 0.21 

O.:S 0.l\ll O.C•3 ll.17 O.:!S il.33 5-00 0.-00 0.(lJ 0.07 11.ll 0.16 
2(10 0,00 0,0R 0.1? r,_28 0.38 61)0 O.C(I 1).02 OM 0,% M? 
J(l(l 0,00 O.o7 0.16 D:26 0.35 MO O.t<I 0.02- O;L'-4 0,07 1Hl9 
4()1) 0,00 o:os I),[] 0.19 0.15 
9.)0 0.00 o.r."1 1),09 0.14 0.19 0,1.S 0,1 o.m 0.t•S 0.17 O.!S 0.3S 
600 0.00 Cl.OZ 0.05 0.01 0,lO 0.5 .···o.r;o o.os 0.14 0·'11' 0.30 

itouo (J.00 0.01 OJH 0.08 O.l I 2!!1.) 0.00 O.i>.S D.14 O;:U 0.30 
31){) Of..() l),()lj O,U 0,'.1() o_:2s 

D.DS 0.1 0.00 O.!O 0.2] O.M 0.-16 41:{l l).00 0,1)4 om 0.1-5 0.20 
0.5 0.01} (),08 0.17 0.21 0.]7 500 · 0.IXI 0.1)3 o.rr, O.ll 0,15 

lG-.1 0.00 o.os o.n 0.27 0.11 6C-O 0.l)fl 0.02 0.1)4 0.0t, o.os 
JC<I 0.0ll (1.o7 ll.15 O,lS O.N 1000 0.00 {1.02 . o.o~ 0.06 1).09 
@ MO O.o5 0,Jl O,lS 0,2!4 
500 0.00 0,04 0,08 0,13 0,13 o.;~o 0.1 0.01) 0.07 0.16 0.21> 0.3.S 
600 0.00 0.02 0.0ol 0.1)? O.IO o.s 0.00 0.0& O.il 0.21 O.i8 

1000 0.00 0.02 0.1)3 0.08 O.!I ·wo ().o() Q.0(> O.lJ 0.21 O.i8 
300 O.(ti) 0.0~ 0.12 a,19 0.16 

O.JII 11.l 0.00 0-°9 (1.20 0.32 0.,i-t 400 0,00 0.04 ().0~ (1.14 0.[:9 
l}.5 0.00 ll.07 0.]6 O.i5 0.35 500 0.00 om 0.0(> (l.10 0.14 
2PD 0.()1) o.o;, 0.16 o . .z& ,<J.35 600 0.00 om o.m tl.05 O.o7 
3()(} 0.00 1).07 ft.15 0,24 o.::u tuOl:t 0.00 0.02 0.04 0.06 (l.(18 
41)(1 (1.01) 0.05 0.)1 0,17 0.:23 
51)0 {1.00 Oa04 0.08 (l.13 0,18 O.'.l.5 0.1 0.00 11.07 /l.U o.,, 032 
61)0 0.00 0.02 O.o4 (l,(17 i}.(19 o.s ll,CJD ll.05 0.H 0.19 0.2j 

1000 ()_(JI) 0.(12 (l.(J,5 0.03 O.i(l 200 0.00 0.05 ll.ll ll.l9 il-.i:i 
300 0.00 \).(15 1)Jl \l.]7 11.23 

(1.)5 0.1 0.00 0.09 U.]9 !t:11 0-42 4~1(> 0.00 0.04 O,OS 0.12 II.Ji 
1),:i \l.{10 ().(17 IU5 \1.:25 1).3,t 500 (>_(II) 0.03 tif.16 0.09 !LJJ 

21)1.) l).{10 0.01 0.15 v,25 {);)4 (,fJI) IHIO OJii 0.•3 0.05 1),(17 
;31)0 t>-00 0.06 0.14 023 f)i3l )C(ll) IHJO l)Jl2 1).03 0.05 li.(11 
'100 o_{lo 0.05 1).10 o.n i).:l2 
500 ll.llO o_u.:; 0.llS ll.lZ il.lJ1 0.40 0.[ OJJO l),{J..~ 1).13 IJ.:W D.2S 
601) ru:o 1).1}2 fUM ll.07 l)J}9 05 1)./JI) 0.05 1).J(I 0,1_(, 0.22 

!CO() ll.CO 0.1n 1:i.n.t 1);37 1).JO 1-00 (.l_UO 0.05 0.10 0,16 D.22 
YJO 0.1:u OJ).; O.i~1 0.15 l).10 

0.2(1 1),1 l)J}t) 1).1).8 l\l 0.29 0.40 4110 O.CO D.1!3 0.1)1 O.ll 1).15 
l)j o_i>l (),1)1 1).1 1:-:24 03:2 S·UO 0.1:0 0.ll2 O.il.5 o.1)g 1).11 

200 l)_j;,'J Ct.01 il.l 1)-24 1u2 6110 1),00 0.01 om 0.M 0.06 
JOO 0.1:,J 0.l'6 0.1 Ll.:!2 o.w · JOCO O.f,(J 0.01 0.0,:i 1).05 O.L>6 

A5-1516 
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CR9-1 Damper, Butterfly 

C0 .Valucs 

8 

HIW 0 IO 20 30 40 50 60 65 70 90 

0.12 0.04 0.30 1.10 3.00 8.00 23.00 60.00 100.00 190.00 99999 

0.25 0.08 0.33 1.18 3.30 9.00 26.00 70.00 .128.00 210.00 99999 

1.00 ·0.08 0.33 1.18 3.30 9.00 26.00 70.00 128.00 210.00 99999 
2.00 0.13 0.35 1.25 3.60 10.00 29.00 80.00 155.00 230.00 99999 

CR9-3 Damper, Parallel Blades 

C0 Values 

e 
LIR 0 10 20 30 40 50 60 70 80 

0.3 0.52 0.79 1.49 2.20 4.95 8.73 14.15 32.11 122.06 
0.4 0.52 0.84 1.56 2.25 5.03 9.00 16.00 37.73 156.58 
0.5 0.52 0.88 1.62 2.35 5.11 9.52 18.88 44.79 !87.85 
0.6 0.52 0.92 !.66 2.45 5.20 9.77 21.75 53.78 288.89 
0.8 0.52 0.96 1.69 2.55 5.30 J0.03 22.80 65.46 295.22 
.1.0 o.~2 1.00 1.76 2.66 5.40 10.53 23.84 73.23 361.00 
·1.5 0.52 1.08 L83 2.78 5.44 11.21 27.56 97.41 495.31. 

CR9-4 Damper, Opposed Blades 

C0 Values 

8 
LIR 0 10 20 30 40 50 60 70 80 

0.3 0.52 0.79 1.9! 3.77 8.55 19.46 70.12 295.21 807.23 
0.4 0.52 0.85 2.07 4.61 l0.42 26.73 92.90 346.25 926.34 

. 0.5 0.52 0.93 2.25 5.44 12.29 33.99 118.91 393.36 1045.44 
0.6. 0.52 1.00 2.46 5.99 14.15 41.26 143.69 440.25 1163.09 
0.8 ·0.52 1.08 2.66 6.96 18.18 56.47 193.92 520.27 1324.85 
1.0 0.52 1.17 2.91 7.31 20.25 71.68 245.45 576.00 1521.0o· 
1.5 0.52 1.38 : 3.16 9.51 27.56 107.41 361.00 717.05 1804.40 

CR9-6 Fire Damper, Curtain Type, Type B 

c._=0.19 
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Calculation No. 145579-D-CA-061, Rev. 0 
Attachment 5 
Page 27 of32 

2005 ASHRAE Handbook-Fundamentals 

f i ./~ Q HxW 
Ao 

I 

X Q 
HxW 

~ 1-·~ 

NW CRIMPED 
UR= 2(H+W) LEAF EDGE 

where 
N = number of damper blades 
W = duel dimension parallel to blade axis. in. 
H = duel height. in. 
L = sum of damper blade lengths, in. 
R = perimeter of duct, in. 

Q 
HxW -Ao-

CRIMPED 
NW 

UR=2(H+W) 
LEAF EDGE 

where 
N = number of damper blades 
W = duct dimension parallel to blade axis, in. 
H = duel heigh~ in. 
L = sum of damper blade lengths, in. 
R = perimeter of duct, in. 

MOUNTING ANGLE (TYP.} 
SLEEVE 

Q 

DUCT 
(WxH) 

"S"SLIP 

FIRE BARRIER 
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-:rnU-1 Bellmoutb, l'lem1nt to Roun.d, 1:xb~usf/Re:lum Syit~111s 

c.~, \'alv•• 
r11>1 

,f.l,fi O.i!O o.oi 0.t):;i (J,()j I).~• o.os 0,M 0.(lli (1,10 

I~ -· 1),2:? (1,20 l)JS (1,14 l).[2 0.10 O.O'J OAJ7 0.05 
2.0 0.13 O;ll 0.()8 o.os 0.07 O.et. o.os 0Al4 0.0l 
2.5 o.os 0.07 0.05 0.05 0.04 0.04 0,03 o.oz 0:02 
:.i..o 0.06 o,os o.~ (l,QJ 0,03 0-(>2 0,(12 (l,02 (l,Ol 
,to 0.03 O.r)J 0.02 0.02 0.02 0.01 0.01 0.01 0.01 
8.0 0.01 0,01 1),0) 0.00 0,0-l o.oo 0;00 O.UQ 0;00 

. ER3-1 Elbow, 90 J)cgree, Variable lnfotJ011tld Areas, 
ExbaustJRcturn S~em5 

C,, Vzlucl• 

w,m~ 
11/IJ~ 1).6 o.s 1.0 I.? IA I.Ii 

0.:!.5 1.76 J.,;3 l.24 1,14 1.0~ I.OS 
!,l>l L70 1.36 l,JS J.02 · O.<JS 1),9,? 

.j._1:,0- l.46 l.10 0.9() 0,Sl 0,76 0.72 
. jj)0,00 .. uo t.O,t 0.79 (Ui9 ct.63 0,60 

ER4-1 Transition, Rectaogular,Two Sides Pnralkl, 
s,:,nimetrknl, Exba11sl/Rcturn Sy.~tems 

8 

·0.1! (),16 

0.(l.t 0.0) 

D.Oi O.Oi 
0,0] 0.01 
0.01 (l.l)l 

. 0.01 0.00 
0.00 o.oo 

w 
LOS 
0,84 

0.66 
0.55 

35.57 

0.1(/ 10.01) Q 

0.0l a.01 H0 xW0 

OJ)l !l-.01 
O.l>l 0.00 
0,().1 <I.OD 
0.00 \f.01) 
_o.on 1),00 

[L7 f 

· ~ i--nljjJ i~·.........__x_,,,,,,, 
~0~~;~1~~•=0·=~=0=0=~=:6~-0-~-'t-· ~t-·sc;-' --~

0
-!.[_)II_· _i:-:-9-

1
-:-:-,s-'-.~---9

9

-B
1 

... -·.-.. ,-.-... -. _[ 1 .. ¾ f I ~. !__,,,.,., · • ~-
0.11> 024 ll.26 0.36 0,5J 0,W 0,82 0,93 (1.93 D.92 , _ ' • 
U.2$ IJ.17 U.l!l lt:!2 0.~2 0.1.iO o.68- ll.70 O.l.i9 O.G1 (1,66 I-- ~ 
(}5() 0.14 1),1.3 (l,):i (1,:24 ().;1;:i QSi O,J!! ()Ji 0.36 0.3S .,, .. , ,. , 1 

•• . 

J.(JO O.CO OJ)O 0,01) 0.00 0.00 (J.Oi) 0,00 OJ)I) J),i)(I 0.01) 
2.00 0;23 

· 4JJO 0.IB 
6.00 !.82 
10.l)(l S.03 

0..20 · 11.21) 
IH4 0.64 
1.44 1..44 
5.00 5,()1) 

0.20 0.2,1 ll.2$ 0.54 O:iS l.1)2 lM 
(t(,4 0.1l8 1.12 2.78 4.38 5,65 6.60 
l.'14 1.98 .:t.sl ~.56 10.10 n.oo 15,ZO 
S.CIO (i.50 8.!12 .. l_'.~,11) 29,l~ J7.!0 ,i3.l0 

ER.--3 Tt.11uitio11, Ri:~t:ingul:lr IQ Rou11d, F.:i:11:iust/Relum Systems 

C,, Yalu(!S 

(I 

.A
1
.,/A1 lit 15 z.o 3/1 4S 60 ')O 1211 150 180 

OJlu 0.30 0.54 (1.~3 (t(,S 0.17 O.BS 0.95 0.98- 0_98 0.93 
0.10 (1.30 !1.50 ll.53 0..6t1, 0.75 i.l.8,J ll.89 0.91 0.91 0.88-
1),25 (>.25 0.36 0.45 (t52 058 1),(,2 t}.<':4 0,64 1),6-1' 0,(;4 
o.so IJ.15 {L2[ U..25 il.30 1).j:; D.33 0.33 (1.32 OJI 0..31) 
l.t-0 0.(1(1 (l.{)0 IHlli 0.00 o.c,;, o,1;.J o,r,Q (J.00 0,{;;l (1.01) 
2.iXI 0.24 l},.2$ 0.26 U..20 i).22 1).24 0.49 (1_1} (l,?1 l.M 
4m U,S'! n.?S ll.?!i t}.70 o.s:s i:.12 2.,2 ,1.33 5.62 5.58 
6.1)0 1.89 u,r u~ 1.--l'.) 1.98 252 r;.:;1 W.14 13-,1)5 15.H 

10.c-3 :l,{:'! 5.:~2 5~15 S.1}5 65{1 S.05 19.L\S ;_9_(J7 JJ.1)8 ,}3.05 
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,SR2-3 Pl3in Diffuser (Th·o Sides Parallel), Free Discharge 

C_.V!l!a~ 

(I 
A ,l-i. lle/1000 a iO 14 20 3(J 4S liO 90 JZO 

l so 0,00 1),01) 1).00 O.C<l 0,0l} 0.00 l).CO 0.00 0.00 
10-0 0.00 (l.01) (),()0 0.00 0,01} Ml) O,0Q Q;O(I o.oo. 
iOO 0.00 0.00 0.00 0.C<J 0.0~ (}.01) OJXi 0.00 0.00 
40(1 1),00. 1),()0 O.IIQ 0.00 0,01) 11.00 r>.f.-0 o.r,<t 0.00 

20(() 1),00 0.00 o.co 0,00 o.or, Q.(10 l),C\l O;C,O (),(JO 

l ·so o,so O,Sl O.Sli 0,63 o,so 0.% 1.04 l.f.o) l.09 
100 Q.4il 0.50 0.56 (l,GJ (1,80 0.96 LC~ 1.09 J.09 
200 0.44 0.111 0.53 0.63 0.14 0.93 t.02 I.OR LOS 
.:r;o o..io 0..42 0.50 0.62 il.74 fl.93 1.02 I.OIi I.Os 

2f.ll)O 0,4(} 0,42 1).50 0,62 0.74 0.9:l 1.02 1.09 J.(18 

4 so 0.]4 O.Js D.4l! 0.63 0.76 o.9! t.DJ 1.il? 1.01 
100 Q,3) (},:)ij 0.45 0.59 0.71 t).88 1,1)2 J,1)1 l.07 
200 · t),Z~ 0.31 ().41 \l,53 0-(,i" 0,83 1),% J,06 J.(16 

. 41Y,l 0.22 0.21 ().)9 0.:53 o.61 0.8:! 0.% i.or; 1.06 
2()00 0.?2 0.27 D.3~ 0.53 0.67. 0.KJ. 0.% 1.06 Ul6 

6 50 0.12 -0.34 0.41 0,56 0.10 0.84 1),% I.OS I.OS 
Jl)'j 0.27 O.Ji) oA1 0.% 0.70 0.84 0.% I.OS 1.08 
2():} 1),24 ,l.27 o.;i~ 0.:52 Mi D.Rl 0.94 ).06 Ul6 
41)[) t),20 0.24 1).34 0.S2. (i.(;7 0.81 O.!» 1,1)6 l.06 

:woo 0.18 0.24 1).:)4 0.50 /J.61 0.8-1 0,'.)4 1.05 l.05 

SR2-5 Pyr;;imicl~I J)iff1m,r, .Fre~ Dlscb:u·ge 

C,,Vaht('.S 

a 
.-1 tlA. lle/J llOI) 8 J(J 14 ?0 30 4S 60 90 120 

so o.oo D.1.Xl 0,0.'} 0.01) 11.0{) 0.00 OJ!•) o.w 0.00 
[{:0 0.(10 0.00 (l,(10 MO {,,QI) 0;110 O,G-0 o,w 0,00 

. :rno 0.00 f).il(J (I.oil o.ori -0.00 i>.to l)_{:(J 0.LIO 0.00 
.U.10 MO o,t.:r 0.0D (I.OD 0.00 r;.uo 0.00 0.00 0.01> 

20Ct) MO 0,00 •J.01} lJ;Ot) MO 0.-00 0,1){1 o.r.-o 0,00 

'.2 {iO 0.65 o.~~ 0.74 0.82 0.92 UlS l.10 l.o8 1.0:\ 
!CO OJ,i 0.66 0.73 {I.S[ t).91) LM 1,1)9 1,08 J.(13 
2CO 0.57 1),61 O.'JfJ 0.79 0.89 LC4 l.09 J.1)8 LO& 
,li!O ii.SO 0.56 0,6,i Oc16 0.88 l.l)i 1.07 I.OS 1.0S 

:ioc,J 0.50 ll,S{, ~.64 0.76 0.8S I.I)? 1.07 l.O~ I.OS 

4 j(i fl.SJ 0.60 o.69 O.i:i fJ.90 i.l)i i.l)'/ i.O!> I.()~ 
ill<! 0.49 0.55 o.66 0.7S oso !,Ll2 1.07 1.09 1.09 
2L\I 1).4:? 1),:50 0,62 D.14 O.Wl l.f.•~ 1.06 1,08 J.OS 
41Xt. 0.36 0,44 0.56 1).1•) 1),84 1),$9 l.0(, J.(li, l.-08 

:2dL"() 0.36 (JA4 0.56 0.10 0.84 o.~ i.Or, I.M l.03 
6 50 0.50 0,5? O.M 0'17 0.91 l.W l.07 1.0~ l.08 

JOO 0.41 0.:$-i 0.61 0.76 0.98 i.1)2 1.07 1.08 LOS 
200 1).42 Q,4[1. l),60 0.7.l 0.iiS I.D'J J,Ot, I.OR LO$ 
400 OJ4 0.44 0.56 1),73 o.:¼ 0,98 1.06 1.(18 LO$ 

:ZOLVJ 0.34 O.,H il.56 t•:T.l o.M 0.98 l.06 1.08 l.08 
10 J{I OM 0.53 0.64 0.?4 o.ss 0.9? I.JO 1.12 t.12 

JOO 0.4G 0.48 lt62 0.73 0.&S 0.97 l.lll 1.12 U2 
;ll)~ 1),34 0.44 1),56 0.69 0,82 0.l)S J.10 I.II t.l 1 
41)(1 1).18 0.40 0.55 1).t,·7 0,8{1 0,93 1.0'.) I.II Lil 

2{f1)?) 1),28 OAO 0.55 0.67 O.!iO 0.9) 1.09 I.JI l.ll 

SRHi J>yr:imlrlal J)lfl'user, witb W:all 

L.II>h 0.5, 1.0 2.il J.o ,1,0 5.1) 6,1) 3.0 iO.O 12.(1 u.o 
r UA9 (1.41) (1.30 O.Z6 0.23 1):ll r,.19 11.17 0.!6 0.15 0.1,1 -..-,~ 
I) :u, r.-~ 13 JI 9 7 (~ 6 s 5 

i) h. 1hJ;. .::,;,tlni.1iit~ :'l/1J!I¢. 
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Duct Design 

SR3•l Elt,i>w;.90 Degrfi!, V:niabie hlloo'Outlct 
Areas, Supply Air Systems 

c~ '~"' .. 

lllW1 M 0.8 J.o. 
l~!ll'j 

J ., J.4 

l).25 (t,63 0.9! 1.24 L64 2-14 
1.00 0.61 0.87 1.15 1.47 J.86 
4.1)0 0.53 11.70 0.90 1.11 1.49 

W0.00 0.54 o.67 0.79 1),99 1.2:l 

I.I; 

2.11 
l;l() 

1,84 
[.5,1; 

2.0 

4.24 
3.~{i 
2.64 
2,:ZQ 
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SIU-1 Transition, Rcd:mgular; Two Sides P:ir.tllc~ 

Symmclrici1l, Supply Air Systi;n1s 

C_. Valuis 
. T· 

15 20 Ji> ,15 60 90 121) lSO l&O 
"-~ 

0.05 ,1,05 0.05 0.07 0.1)5 0.1!, 0.l~ 0.37 0,lO 0.0:5 fi.-ll 
0.0,j (J.l'l4 O.i>-f 0.0$ M1 0,18 (1.28 (1J(i o.n o.os OA2 
0.04 0.04 r,.r,4 !Hll> D.07 11.17 0.27 0.35 0.25 0.o5 DAI 
0.05 0.05 0,1)5 0.(l6 OJJ7 0.14 0,ZO O,:Zli 0.50 {J,06 1);27 

],')0 (),01) 0.'JO 0,01.1 0.IXI O.lio o.ori li.00 (l,OO O,f)() L.-00 
i.00 0.56 0.5'.! 0.60 0.% 1.40 IA8 1,.52 US 1.44 l.40 
4,(11) ;l,'./2 3.0.t J,5Z 6.i2 9.fiO 10.38 J 1.20 I 1.04 10.72 Jl).56 

!0.01) 24,01) 26.00 36.01) 53,(J{} 69.0(1 52,00 9J.ij0 93,00 92.00 9 U!O 
!MO 66.56 69.12 I02AO Jil3.36 l8L.l6 220.16 256.60 2:!3.44 250.88 ;i..~0.5-'~ 

SR•l-3 Tr:msitCou, Round to R~dangular, Supply Air S)·~lem~ 

c, \'ahi.-.1· 

8 

A,/41 10 15 .20 JO 45 60 .90 120 lSO JSII 

'1.Jli 1}.0:> 0,(15 0Jl5 1).05 0.07 D.US 0.1!1 029 o.n 0.4'.\ 
tl.17 o.os 0.-0.S 0.0.5 0.1~ 1).M 0.07 0.1& l).2S O.Jo 0.42 
(l·H 03)6 0.05 1),()5 0.1~ 0,1!,6 0.1}] 0.17 0.27 o.:u (1.41 
(1.51) 1).06 O.O'l 1);1;7 0.05 0.f}•j D.IJ,5 O.IZ 1),IS 0.24 (1.21; 

1.(1(1 Q.1)0 0.1:0 0.1:-:l 1).!)J o.c,J o.w l).CO om 0.00 0.0(1 
2.00 O.GO 1),8~ mo J,2Q l.32 '·~ ,.,JI,. 1.32 !.lM l.'.M 1.21) 
4.00 4.1:0 5.:S6 1.:w K32 9.iR 9.92 10.24 10,24 J,J,;M to.24 

i0.-00 31).CO 50.C(J 53.0'3 :;~.on 75.1).1 84.C•J S9.f.0 91.0U (;J.QI) $8.00 
I 6.ilO 76.80 138.!4 i:i:s.68 w;.40 ]~)1.l2 225.28 2AJ..2i'.:I 250.8~- 25{1.SS 23-S.OS 
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SR5-I -Smoolh Wye of Type A,+ Ab .:A,.,1Jr-.1nch 91i"to Mnin, Divcrgfog 

C"Valud 

Qb/Q< 

A,.Ur: 1·~1,f,. __ 1l:1 0:1 1),3 0.4 o.s 1).6 /J,1 l'i.8 0.Y 

0.5-0 o.u 3.44 0.70 0.30 0.20 0.17 0.)6 0.16 0.17 0,!8 
0.SO il.00 Z:31 1.06 0,(4 0.52 0-47 0.47 0.47 MS 
LOO 6lMO 13.00 4:7S 2.05 0,9(; OA7 O.Jl O.l7 0.2& 

0.75 0.25 2.19 0..5:S 0-35 OJI 0.33 0.35 1),36 037 0.39c 
0,50 l3.!JO ?.SO D.89 0.-17 0.3•1 O.3i 0.32 0.36 o.,n 
!.00 70.00 15.00 5.67 Z,62 l.36 O.?S Q.53 1),4] 0,36 

1.01> 0.2.S l.·'14 o:ra 0-42- 0.33 0.31) . 0..3! 0.-,1) 0.4i 0.46 
0.50 IS.SO 3.1)() Lil 0.62 tU8 DA2 0.40 0.42 O • .tf, 
LOO 6WO 13,75 5,11 2.31 1.28 [>.81 0.59 0.47 ().46 

C, V!iluo• 

(!,JQ~ 
,r,u. ,1~1.-10 0.1 0.1 O.:J 0.4 (tS 0.6 0,1 0.8 0.9 

<J.SI) 0.25 8;75 !Ji? o.:so 0.17 o.os 0.-00 -0.02 -0.02 0.01) 
1),::0 7,50 l.lZ 0:25 0,0(; o.os: OJJ9 Q.14 0.!9 0.22 
i.00 5.(JO 0.6i 0.11 o.08 0.08 1),-09 0.li O.!S (J.i!} 

(},7S: 0.25 19.13 :us u:<i 0,28 0.05 -O.fl2 --0.1)2 0.00 ci.06 
0.5,? 21).81 3.23 f),75 0.14 -0.0l -(1.()5 -MS -0.0.2 O.QJ 
i.00 16.~S :UI 0.63 (J.!I -(>.02 -ll.CIS oJil 0.00 0.0''1 

),PD 0,25 46,00 9.50 3.22 l.31 0.52 0.1~ --0.02 -0.05 .JJ.IJI 
0,5() 35.G(I 6.75 2.11 0.75 024 li,1)-0 -0.10 -0.1)9 ....(J.Q.1. 

1.01} 31<.UO }.50 2.•14 O.SI 024 -0.113 -0.l'S -0.06 ---0.(IZ 

.SR5-3 \','yeM the Type A,-~ Ab::- ,J,,As-A,, 45 l)egmi, I>iv·erging 
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< . . > 
H 

~'xWb~ k x w~.......,_,,, 
Ii., 90' 

nW,= 1.0 
A,,-=A.,;,,\, 

C; VaJu~ ~ . t _____ · -"-.---, ---- -t + . , 
QblQ~ 

A,IA,, O.J O..:? (l.3 0.4 o.s 0,6 0~1 0.8 0.9 
l " . M ·v~· " . H 

"'~ 0.1 o.r~J •J..51 ll.57 O.Sij 0.64 0.67 0.70 0.:71 0.73 

~ fr:.2 i2,, o,s6 i)_.44 OAS 0.51 l).S-1 o.sll lh~O 0.62 o/ 

1).3 S.94 1.oa Ll.52 OAl o.,f .. 1 0.'16 0.,19 o.si: 0,,: ... 1 
1).4 10.:S:6 UlS 0.71 0.43 (l.'.J.5 0.:il <J.31 0.3:Z 0.34 
i).5 17.75 3.25 1.14 059 1),4() OJI l'.f.JI) OJO ().31 -~- - Ac ~ iH, 26,64 5.M ).7(,. 0,83 o.so 0.36 {t.3'l iUO 0.3() 
ri:1 37.7J 1.:u 2.:it;i 1.16 0,67 0.44 (}.JS O;JJ 0.30 
l).H 49.n 9.91 MS 1.50 o.:n O.S5 U.42 1)35 0.32 

Q/Q, O.t o·, 11.3 0.4 1.1.:5 11.6 n.s I.I) 

C,_ 32,(1(} 6.51) 2.22 (1_87 Q.4i) 0.11 0.1)'3 1),00 

SRS-5 Tee of the Type A,+ A5 > Ac, A,= A,. 'Di\•erglog 

C,r. '\~h,,!.t a •. --:--.-(~ --- - - ---
!N!l, y :ii ti I ~ .• w 

A~lA~ 0,1 1).2, O.J l),,t 0.5 (l,6 0,7 -0.8 O.Y 
,: 

0.1 2.06 1.20 0,99 l}.87 o.ss 0.!)1 O~S7 o.ss 0 .. $6 X ! 
0.2 5.16 t.92 l.2H 1.03 0.99 0.94 1).92 0,9-l 0.8.9 ll 
O.J LU.26 J.13 1.7H us l.16 l.1)6 I.\H 0.9? U.9,t 
(l_.; t5JM 4.36 2.1'1 iAS I.JI O.Sli 0.80 o.,s 0.72 
0.5 2.4.2:S 6.31 3.1)3 !.89 l.3S J.1)3 r:,~g1 Q.84 0.18 

~+~ •.1.6 )~.56 8.73 4,1)4 2.41 1.64 l.21- , ... (1,94 0.8'7 J. - J. 
__ .,. 

> ·c 

0.1 ¾.55 If.SI 5.11 J.CiJ 2.01) J.44 l.20 1.06 {)_96 
o.:~ f.1J.~(j 14.72 6.54 J:n ·;?Ai 1.6? !.1S 1.2a Ul7 

Q)Q, 0, I 1_1,2, 0.3 0.4 o.s U,8 1.0 --~--------·-··~·---c, J2.01> r,.so 2.22 o.sr o..io 0.11 o.m o.m 
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1. SVF 1130 Rev. 0 

CH2M HILL SPREADSHEET VERIFICATION:AND RELEASE FORM 
1a. No. Pages: 2 

2. Spreadsheet owner, Organization, MSIN~ & Phone No.: John J. Irwin, 375-7866 

3. Spreadsheet File Name and Version No.: M:\Demonstration Bulk VIT\Fiscal Year 2006 Work\Calculations\OGTS Thermal-

Hydraulics Analysis\Rev O Report\Attachment 3 Input Data\Complete OGTS Flow Data 
with Fan for tables in calc.xls 

4. Function and Purpose of Spreadsheet: · Calculate Thennal Hydraulic K-Losses and Heat Transfer Coeffiecents for DBVS Main 
OGTSSystem 

5. Spreadsheet Category: • Critical Spreadsheet @ Non-Critical Spreadsheet 0. Multiple-Use Spreadsheet 

6. Associated Document(s): Calculation 145579-D-CA-061 I 6a. Attachments: NA 

7. Scope of Verification: @ Input Data @ Formulas • Changes Only • Macros/Add-ins • Other 

8. Scope Description: Scope of verification was limited to 10% of the input fields to the calculation and the External Convection 
andThermal Radiation Coefficents 

9. Verification Checklist: Yes No NA 
a. All unique formulas in spreadsheet have been checked that they correctly perfonn their intended function. @ • • 
b. Non-unique fonnulas have been reviewed to confirm that they have been correcHy copied. @ • • 
c. All values are correcUy labeled with units. @ • • 
d. Formulas were checked for dimensional consistency. @ • • 
e. Spreadsheet contains no hidden pages or fonnulas/data on hidden rangeslpages have been verified. @ • • 
f. Links to external workbooks have been verified. • • @ 

g. Input data used in the spreadsheet are appropriate and have been checked against their original source. @ • • 
h. Spreadsheet has been reviewed for common errors. See TFC-ENG-DESIGN-C-32, Attachment C for guidance. @ • • 
i. Assumptions in the spreadsheet are reasonable and supportable. @ • • 
j. Macros contained in the spreadsheet have been verified for correct operation. • • @ 

k. Add-in software is commercially available software, suitable for its intended purpose, and is a production version of the 
software (e.g. not be a "beta" or test version). • • @ 

I. Spreadsheet contains a documentation sheet with spreadsheet purpose, methodology, assumptions, and reference to 
current SVF No. 

@ • • 
m. A change log is included for multiple-use or revised single-use spreadsheets and all changes in the log have been verified. • • @ 

n. If the spreadsheet is a critical spreadsheet, a pubiished spreadsheet description document has been produced that • • @ 
provides a description of the spreadsheet purpose, assumptions, methodology. 

0. Spreadsheet has been protected against inadvertent change perTFC-ENG~DESIGN-C-32, Section 4.6.3. @ • • 
p. All errors identified during verification have been corrected and the spreadsheet is suitable for its intended purpose. @ • • 

10. Comments: (Explanation for any items marked "No" must be provided) 

See attached pages for verifcation evidence ( '1 ~ pages attached) 

11. Approvals/Clearance: Printed Name: Signature:/ Dale: Release Stamp 

Spreadsheet Owner: John J. Irwin u,0~ L..,,.,.~ i~~~.,,,, 
Spreadsheet Verifier: Ron Orme ,c;,,q //. 'l~" .... ~ 

, 
"(, ~~ shvo~ 

Owner's Manager: Ja-Kael Luey <-1-Y{f ~ J/z•/ot 
LCCB Approval (if required): V • I 

Clearance Review: 
:~? 

When completed, submit the original hard copy signed SVF form together with a protected electronic copy of the spreadsheet (in *.xis or *.xii formal) to 
the Document Control Service Center for records retention and release. See Fann Instructions for how to transmit spreadsheet electronic file. 
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1 

2 

3 

4 

12 
13 

14 

15 
16 
17 
18 

19 
20 

21 
22 
23 
24 
25 
26 
27 
28 

29 
30 

31 

32 

A 

· Component 

JSO A Atmospheric Junction 

P50 Inlet Housing and screen 
11 Sudden Contraction 
11 Inlet Piping, 4-AA-34-0213 
11 Elbow 
11 Inlet Piping, 4-AA-34-0213 

Inlet Transition 

J51 HEP A Filter, 34-N02-026 Pre 

J51 HEP A Filter, 34-N02-026 

P51 Outlet Transition 
II Outlet Piping, 4-AA-34-0213 
II Elbow 

P51 Outlet Piping, 4-AA-34-0213 

J52 Iso Valve, HV-111 

P52 Outlet Piping, 4-AA-34-0213 

P52 Expansion Joint, EJ-406 · 

J53 AWTECP 

Component 

C 

80 acfm at -2.24" w.g. and 77 °F, 350 lb/hr (TBR) 

Details 

16" square Intake with birdscreen (60% open), S.Stl 

16" square x 4" Dia . . G ~ I C . . 4' · 
4" straight duct, S.Stl (; 'f - C •~lb°"" 
90° Elbow, RID= 1.5, S.Stl rt; I \ {,fr ,l{-~ ' 
4" straight duct, S.Stl ~ 13

11 
- G=- lJi:,•tJS)~ l2 l<t'i ~ 

Flanders, Sudden Expansion, 4 x 12, 180° 

Flanders, dP @0.12" w.c. (0.24" Dicty) at 250 acfm 

Flanders, dP@ 1.3" w.c. (2.6" Dirty) at 250 acfin, P-007-W-42-N2-NU-51-
21-CC-FU5, 4" RF Flange Interface 

Total Pressure drop at 250 cfm 

Flanders, Sudden Contraction, 12 x 4, 180°( ~ . N ( · ) 
4" straight duct, S.Stl 2_ 

1 
{g ,?.,'!: 11 

- (, ll ~ - ~'LI .-f.-i l-W 
90° Elbow, RID= 1.5, S.Stl ( ) 
4" straight duct, S.Stl 2.. q 3. C-Z.'>

11 
- C.

1

' ~lb~ 

4" Keystone 1 r2-+- rJ~ / 4" straight duct, S.Stl 

DME4" "J-f,.,<,?,s°✓ / 
A WTE K = 1.5 (Inlet and Exit) ... 

406 acfm at -2.24" w.g. and 77 °F 

Details 

4 
4 
4 

1.42 

2.84 

4 

4 

4 

4 

4 

4 

D 

Size 

(in) 

16 X 16 

16 x4 

12x12x2"Lg 

12xl2xl2"Lg 

Size 

RPP-24544 REV ld 
SP R...~ A.DS>-1 I: •-r:s t7SR1 F, ~ 

By Rci--1 OR...~s & KuR:T M§c~A.c,KJ::rJ 

2ifo.'2 - '.l(o.g/O<;i ' . 

E F 

Schedule 

40S 
40S 

40S 

40S 

clean 

dirty 

40S 

40S 

40S 

40S 
40S 

Schedule 

Inside Dia. 

(in) 

=(l .3*(16*16)AQ.625)/(16+ 16 

4.026 

4.026 

4.026 

4.026 

4 

, 

4.026 

4.026 

4.026 

3.875 
4.026 

4.025 

4.S6~SQ 
. ~ 

Total: 

Total: 

12.0 SQ/4.26 Rnd 

Total: 

Total: 

Inside Dia. 
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G 

1 

2 L 
3 (in) 

4 

5 

6 
=6*12+8-6/ . 7 

8 
=6*12+3-6-12✓ 9 

10 
11 =+SUM(G5:G 10) 
12 =+GlI/12 
13 

14 2 

15 11 

16 =+SUM(G14:GI5) 
17 =+G16/12 
18 

19 / 
20 =2*12+6.25-6-:12 . 

21 / 
22 =:2*12+3.625-6 / 
23 =+SUM(G19:G22)V 
24 =+G23/12/ 
25 

26 / 
27 =12+8.s- / 
28 26.625✓ / 
29 =+SUM(G26:y28) 1/ 

30 =+G29/12✓ 

31 

32 L 

.1.,."':.·,·:·-

H 

ASHRAE Fitting No 

CR6-l/ER3-l 
EDI-1 
CDll-1 
CD3-I 
CDll-1 

ED4-2 
Total: 

ft 

Total: 
ft 

EDI-I 
CDll-1 

CD3-1 
CDll-1 
Total: 

ft 

ARROW 

CDll-1 
CR6-3 
Total: 

ft 

ASHRAE Fitting No 

J 

ASHRAE Loss Coef. 

// 
=0.97+1.15 
o.5✓ 

ARROW 

0.2/ 
ARROW 

=+SUM(Jl 4:J15) 

o.s/ 
ARROW 

0.2 ✓ 
ARROW 

=+SUM(J19:J22) _,/"" 

ARROW 

ARROW 

0.32 
=+SUM(J26:J28)V--

ASHRAE Loss Coef. 

K 

Cv 

Total: 

425 

Total: .. 

Cv 

~)ff~ 
C. iZ.,-t p>5".5"s"° 
£~ 3- ( f?,(,>f-

E_(l ( -1 p>>.'3~ 
-=-~c~ J - l (3§",17-

~D lf-'L p3S".:s·( 

e.O l - \ 

c.. f2_(_,-) ct/JV\-, 

vt -;;..o.l,o 

w, /w, = \ 

t../.o::. I,) 

L/o ~~ 

J\rv~ Lt'\ 

RPP-24544 REV ld 

Al /4. "- l K= o.q=t-

.,..---

t+(~·\ ,.,l tc-~Llb 

-t. ~ d>_,,~ 

. ,,,---.. 
'( z..,. '2:> 

~ J~ ~J-~ 
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A B C 

33 
.BAtmospheric Junction 34 J1 

35 Pl Inlet Housing and screen 16" square Intake with birdscreen, (60% open) S.Stl 

36 
,, 

Inlet Piping, 6-M-35-0218 6" straight duct, S.Stl 

37 Pl N02-010 Inlet Transition Flanders, Sudden ·Expansion, 6 dia x 12 dia, 180° 

38 
39 
40 

41 J2 HEPA Filter, 35-N02-010 Pre Flanders, 0.1211 w.c. (0.2411 Dirty) at 500 cfm 

Flanders, 1.0" w.c. (2.0" Dirty) at 500 cfm, P-007-W-43-N2-NU-51-23-
42 J2 HEPA Filter, 35-N02-010 GG-DU5 
43 Total Pressure drop at 500 cfm 

44 
45 

46 P2 Outlet Transition Flanders, Sudden Contraction, 24 x 6 
47 II Piping, 6-M-35-0218 611 straight duct, S.Stl 
48 II Elbow No. 1 90° Elbow, RID= 1.5, S.Stl 
49 II Piping, 6-M-35-0218 611 straight duct, S.Stl 
50 II Elbow No. 2 45° Elbow, RID= 1.5, S.Stl 
51 
52 
53 
54 J3 Reducer 611 x411

, 22° 
55 P3 Piping, 4-M-35-0218 411 straight duct, S.Stl 
56 II Flowmeter 3 ea Size 1 Annubar flowmeter 
57 
58 
59 
60 J4 Reducer 611 

X 4", 22° 
61 P4 Elbow No. 3 45° Elbow, RID== 1.5, S.Stl 
62 II Piping, 6-M-35.:.0218 611 straight duct, S.Stl 
63 II Elbow No. 4 90° Elbow, RID= 1.5, S.Stl 
64 II Piping, 6-M-35-0218 6" straight duct, S.Stl 
65 II Elbow No. 5 90° Elbow, RID= 1.5, S.Stl 
66 P4 Piping, 6-M-35-0218 6" straight duct, S.Stl 
67 .. 

I 68 

6 

6 

1.12 
2.24 

6 
6 
6 
6 

4 
4 

6 
6 
6 
6 
6 
6 

RPP-24544 REV ld . 

D E F 
(in) (in) 

16 X 16 ={l .3*(16*16)"0.625)/(16+ 1 
40S 6.065 

40S 6.065/12.0 SQ 
Total: 

24x 24x 16 12 
clean Total: 
dirty ·, :; 

12.0 SQ/6.065 Rnd 
40S 6.065 
40S 6.065 
40S 6.065 
40S 6.065 

Total: 

6x4 40S 6.065/4.026" 
40S 4.026 

4.026 
Total: 

4x6 40S 4.026/6.065" 
40S 6.065 
40S 6.065 
40S 6.065 
40S 6.065 
40S 6.065 
40S 6.065 

Total 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- In Filters 
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33 
34 

35 

36 64 

37 0 

G 
(in) 

38 =+SUM(G35:G37) 

3~ =+G38/12 
40 

41 2 

42 5.875 
43 =+SUM(G41 :G42) 
44 =+G43/12 
45 

46 
47 42 

48 
49 62 
50 
51 =+SUM(G46:G50) 
52 =+G51/12 

53 
54 5.5 
55 163 
56 
57 =+SUM(G52:G56) 
58 =+G57/12 
59 
60 5.5 
61 
62 12 
63 
64 12 

65 
66 38 
67 =+SUM(G61 :G66) 

68 =+G67/12 

H 

CR6-1/ER3-l 

CDll-1 

ED4-2 
Total: 

ft 

Total: 

ft 

EDl-1 
CDl 1-1 
CD3-1 
CDl 1-1 
CD3-3 

Total: 

ft 

ED4-l 
CDl 1-1 
Vendor 

Total: 
ft 

ED4-1 

CD3-3 

CDll-1 
CD3-3 

CDll-1 
CD3-3 
CDll-1 
Total: 

ft 

J 

=0.97+1.15 
ARROW 

0.81 
=+SUM(J35:J37) 

=+SUM(J41 :J42) 

0.5 
ARROW 

0.13 
ARROW 

0.08 
=+SUM(J46:.T50) 

0.22 
ARROW 

1.635 
=+SUM(J52:J56) 

0.25 
0.08 

ARROW 

0.08 
ARROW 

0.08 
ARROW 

=+SUM(J61 :J66) 

RPP-24544 REV Id 

K 

Total: 

Total: 

Total: 

Total: 

Total: 
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69 

70 
71 

72 

73 

74 

75 

76 

77 

78 

79 
80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 
93 

94 

95 
96 

97 

98 

99 

100 

A 

PS 
J6 

Reducer 

Expansion Joint, EJ-501 

ICVBoxCP 

Component .,,,,. ) 
lo,... 

J60 (,,Atmospheric Junction c/i"V 
P60 

II 

II 

P60 

J61 

J61 

P61 
II 

II 

P61 

J62 

P62 
II 

Inlet Housing and screen 

Inlet Piping, 8-AA-36-0322 

Reducer 

Inlet Transition 

HEPA Filter, 36-N02-049, Pre 

HEP A Filter, 36-N02-049 

~ 

~ /" 

Note: Filter is depicted as 1211 sq x 30" lg 

Outlet Transition 
Reducer 

Outlet Piping, 6-AA-36-0322 
60° Wye 

at 165 acfm and -2.46" w.g. 77 °F, 725 lb/hr, Cv ~ 155 
Isolation Valve, TV-014 
60° Wye 

Outlet Piping, 6-AA-36-0322 

C 

6" X 4" 22° ' If 
DME4" ~,.,1£ 
ICV Box K = 1.5 (Inlet and exit) 

165 acfm at -2.46" w.g. 77 °F, 725 lb/hr 

Details 

16" square Intake with birdscreen, (60% open) S.Stl 
8" straight duct, S.Stl ( 1 'i II 
8 x 12 Reducer, 28.5° 2.. t> '' 

Sudden Expansion 

Flanders, dP @ 0.12" w.c. (0.24" Dirty) at 1000 acfm 

Flanders, dp@ 1.011 w.c. (2.0" Dirty) at 1000 acfm, P-007-W-42-N2-NU-
51-21-GG-FU5, 12" RF Flange Interface 

Total Pressure drop at 1000 cfm 

Sudden Contraction 

12 x 6 Reducer, 41.32° )~ 
6" straight duct, S.Stl 3 ,,t _ 
60° Wye, one branch closed 

6" Keystone 

60° Wye, one branch closed ,a ,., {"Ii, 
6" straight duct, S.Stl ~ 1 5 - 9 -(., \L,:f\,\ --

4 

8 

12 

1.12 
2.24 

6 

6 

6 

6 

6 

D 

6x4 

Size 

(in) 

16 X 16 

8 X 12 

24 X 24 X 30 

12 X 6 

E 

40S 

Schedule 

l0S 
l0S 

l0S 

clean 

dirty 

40S 

40S 
40S 

40S 

40S 

4.025 

RPP-24544 REV ld 

F 

6.065/4.026" 

Total: 

Inside Dia. 

(in) 

=(1.3*(16*16)"'0.625)/(16+ 16 

8.329 

12 

6.065 

6.065 

8.329/12.39" 

12" Rnd/24.0 SQ 

Total: 

Total: 

24.0 SQ/ 12 Rnd 

12.39/6.065 

Total: 

=13/16+5 

6.065 

6.065 
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G 

69 / 
10 s.s , is 
71 22 !J.11 • 

72 =+SUM(G71) 
73 =+G72/12 
74 

75 

76. 

77 

78 

L 
(in) 

H 

;~ =8*12+4/ · I,, :r,.Y 
81 20✓--~J-~ 
82 0 . ~ Y'- n ~ ( 
83 =+SUM(G79:G82)"' ~v 
84 =+G83/12 
85 

86 2 

87 11 

88 =+SUM(G86:G87) . 

89 =+G88/12 t .,.- -1P..1"''"~ 
✓ ~6R 

90 • ,,,,.. e,0~ ,_;.Qor-

92 30 
93 =3*12+8✓ 
94 =12+5 -
95 =+SUM(G91 :G94) 
96 =+G95/l 2 ~ 

97 . 11/A. .,.. ... 1-' ~ 
98 ~-
99 17 / 

5 

100 =5*12+10 ~ 

ED4-1 
CR6-3 
Total: 

ft 

/ 
0.22 
0.32 
=+SUM(J71) 

K 

Total: 

· ASHRAE Fitting No ASHRAE Loss Coef. Cv 

CR6-l/ER3-1 
CDll-1 
ED4-l 

ED4-2 
Total: 

ft 

Total: 
ft 

EDl-1 
ED4-1 

CDll-1 
EDS-I 
Total: 

ft 

ARROW 
EDS-I 

CDll-1 

// . ~~, 
=0.97+1.15 ~ 

ARROW -It.. ~~ <->• 
0.33--~ y~ ~ ' 
0.72 __., µ j¥ .,v---
=+SUM(J79:J82) ✓ Total: 

=+SUM(J86:J87) r/ 

✓ 
0.5 ✓ 
0.76 

ARROW 
~ ,<V~~a~ 
=+SUM(J91:J94)✓ 

ARROW 155 

~~ 
ARROW 

Total: 

Total: .. 

~ l{-/ 

£JJ L{- l 

RPP-24544 REV ld 

-z_ - -e c"t· 37,'1, 

,,,- s-::: 2 ! .) 
=- l) I 1-L _) ---1-, 14. ?- 0 

"]o 

'(ko - ,,..\_, 

u • Lt:> . s 
~ , 

t< '}D 
~ .0 . 

'7..... 

jJ: 6_ 1-.1'\' --- ~ () I 1-{ 
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A B C 

101 II Elbow 90° Elbow, RID= 1.5, S.Stl 

102 P62 Outlet Piping, 6-M-36-0322 6" straight duct, S.Stl 

103 

104 
105 

106 163 Reducer 6" x 5" Reducer, 11 ° 

107 P63 Elbow 90° Elbow, RID = 1.5, S.Stl 

108 " Lateral Tee 45° Lateral Flow Thru 

109 II Straight Tee 5" FlowThru 

110 II Outlet Piping, 5-M-36-0217 5" straight duct, S.Stl 

111 P63 Reducer 6" x 5" Reducer, 11 ° 
112 164 Lateral Tee at SMF 

113 
114 

115 ,, 1080 acfm at -12.6" w.g. and 77 °F 

116 Component Details 

117 
190 0 Atm~~pheric Junction 118 

119 P90 Inlet Elbow and screen · i/'" 45° Elbow with birdscreen (60% Open), RID= 1.5, S.Stl 

120 II Inlet Elbow ~ 90° Elbow, RID= 1.5, S.Stl 

121 II Inlet Piping, 12-AA-36-0323 \J v--n- 12" straight duct, S:Stl 

122 II Inlet Elbow ./ 90° Elbow, RID= 1.5, S.Stl 

123 II 90° Wye 90° Wye, one branch closed 

124 P90 Inlet Transition Flanders 12" Dia x 2M =xp\'2'..i/)n 
125 

126 
127 

128 J91 HEPA Filter, 36-N02-101, Pre Flanders, dP@ 0.12 11 w.c. (0.24" Dirty) at 1000 acfm 

Flanders, dP@ 1.0" w.c. (2.0" Dirty) at 1000 acfm, P-007-W-42-N2-NU-

129 J91 HEPA Filter, 36-N02-101 51-21-GG-FU5, 12" RF Flange Interface 

130 Total Pressure drop at 1000 cfm 

131 
132 

133 P91 Outlet Transition Flanders 12" Dia x 24" SQ, S.Stl, Sudden Contraction 

134 II 90° Wye 90° Wye, one branch closed 

6 

6 

5 

5 
5 

5 

12 

12 
12 
12 

12 

1.12 
2.24 

12 

RPP-24544 REV ld 

D E F 

40S 6.065 

40S 6.065 
Total: 

6x5 40S 6.065/5.047 

40S 5.047 
40S 5.047 
40S 5.047 
40S 5.047 

5x6 40S 5.047/6.065 

Total: 

,. 
;• 

Size Schedule Inside Dia. 

(in) (in) 

10S 12.39 
10S 12.39 
l0S 12.39 
IOS 12.39 
l0S 12.39 

Total: 

24 X 24 X 22 12 
clean Total: 
dirty 

l0S 12.39 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- In Filters 
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G 

101 
102 =8*12+8.5 
103 =+SUM(G99:G102) -
104 =+G103/12 
105 

106 5 
107 
108 18 
109 14 
110 9.75 
111 5 
112 =+SUM(Gl07:Gl 11) 
113 =+GI 12/12 
114 

115 

116 
117 
118 

L 
(in) 

119 ~ 120 
121 =36+12 
122 I \,)J_ 
123 30 ~ ~ 

124 / 
125 =+SUM(Gl 19:Gl24)✓ 
126 =+Gl25/12 / 
127 

128 2 

129 11 
130 =+SUM(Gl28:G129) 
131 =+Gl30/12 
132 

133 . ~ 
134 30 / 

H 
CD3-1 
CDl 1-1 
Total: 

ft 

ED4-1 
CD3-l 
ED5-2 
EDS-3 

CDll-1 
ED4-1 
Total: 

ft 

ASHRAE Fitting No 

CD6-1/CD3-14 
CD3-9 
CDll-1 
CD3-9 

~ I ED;2 
/ Total: 

I ft 
I 

I 1 
iOf'. 
I Total: 

ft 

J 

~·l!t~~~ 
=+SUM(J99:J102) 

0.09 
0.15 
,Q..02'" ~na~oA 
Q.48" ~, 

ARROW 

0.09 
=+SUM(J107:Jl 11) 

ASHRAE Loss Coef. 

/ / 
=0.97+0.11 
0.18✓ 

/
ARROW 

0.18 
...Q..e4-A4'1ii'-,,,, -,1<_ 

i 
(Y.73"" ,\'? 

=+SUM(Jl 19:J124) ./ 

=+SUM(J128:J129) .I' 

K 

Total: 

Total: 

Cv 

Total: 

Total: .. 

RPP-24544 REV ld 
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A B C 

135 II Inlet Piping, 12-AA-36-0323 12" straight duct, S.Stl 

136 P91 90°Wye §0° Wye, one branch closed 

137 

138 

139 at 1080 acfm and -11.26" w .g. 77 °F, 725 lb/hr, Cv ~ 448 

140 192 FCV, FV-016 12" Keystone 

141 P92 90° Wye 90° Wye, one branch closed 

142 II Outlet Piping, 12-AA-36-0323 12" straight duct, S.Stl 

143 II Outlet Elbow rJ- 90° Elbow, RID= 1.5, S.Stl 

144 II Outlet Piping, 12-AA-36-0323 V _J--"\ 1 
12" straight duct, S.Stl 

145 II Outlet Elbow 90° Elbow, RID= 1.5, S.Stl 

146 P92 Outlet Piping, 12-AA-36-0323 12" straight duct, w 3" and 6" Flow Thru Lateral, S. Stl. 

147 193 12" x 6" Flow Thru Lateral (v\::,, 1211 x 6" Flow Thru Lateral, 45° 

148 ~ ti.) 

149 ,J / 
150 

151 137 acfm at -80.1" w.g. 77 °F, 605 lb/hr 

(\ 
152 Compon~q Details 

153 
1200 E;.Atmospheric Junction 

\~ ... 1$ t-lo-r 
154 (/ ~ 

S ,rc.--r id "' '"' ft'loof!:L. 

ov-r pv-r B~CAcJ~ E ,.,. ,s 

155 P200 Inlet Transition 
ISOLb.."f°ED P€,Q.., 

24" Sq x 12" Dia with screen at 60% open ~ ;, ~ DoTT (i.Q L.1 l'l E;. o l'J ~~~}-_~e- _, hu"-- I • 
f",OOEJ.. Di-.~~~ 

156 P200 Sudden Expansion Flanders 12" Dia x 24" SQ, S.Stl, Sudden Expansion 

157 

158 

159 

160 1201 HEPA Filter, 36-N02-093 Pre Flanders, 0.12" w.c. (0.2411 Dirty) at 200 acfm 

Flanders, 1.011 w.c. (2.0" Dirty) at 200 acfm, P-007-W-42-N2-NU-51-21-

161 1201 HEPA Filter, 36-N02-093 GG-DU5, 12" RF Flange Interface 

162 Total Pressure drop at 200 cfm 

163 

164 

165 P201 Sudden contraction Flanders 12" Dia x 2411 SQ, S.Stl, Sudden Contraction 

166 P201 Reducer 12" x 611 Reducer, 41.5° 

167 

12 

12 

12 

12 

12 

12 

12 
12 

12 

12 

1.12 
2.24 

RPP-24544 REV ld 

D E F 
10S 12.39 

10S 12.39 
Total: 

11.375 
10S 12.39 
lOS 12.39 
10S 12.39 
10S 12.39 

10S 12.39 

lOS 12.39 
10S 12.39 

Total: 

' 

Size Schedule Inside Dia. 

(in) (in) 

12.39 

12x 24 12.39 
Total: 

24 X 24 X 16 NA 12 
clean Total: 
dirty 

24 X 12 12.39 

12 X 611 40S 12.390/6.065 

Total: 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- In Filters 
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135 =8+4*3 
136 30 

G H 

CDll-1 

~ . 137 =+SUM(O133:O136) 
138 =+0137/12 

139 
C.14'1'"' • '7 _ ft 

y -rotl0 

140 ~ 
141 30.,.... 

~ .. ~ ~ 
. D5-

142 8 

143 
144 38.5 
145 

146 7.5 
147 
148 =+SUM(Ol40:O147) 

1 

149 =+0148/12 
150 

151 

152 
153 
154 

155 20 

156 

L 
(in) 

157 =+SUlvI'(O155:Gl56) 
158 =+G157/12 
159 

160 2 

161 4 
162 =+SUM(O160:O161) 
163 =+G162/12 
164 y 
165 / 1..Jj-} ~ 
166 10.5✓ /~cJ',1'""" "'a 
167 =+SUM(Gl65:G166)✓ 

CDI 1-1 
CD3-9 
CDll-1 

CD3-9 

CDll-1 
ED5-2 
Total: 

ft 

ASHRAE Fitting No 

CR6-l 
~4-:!> 
ED4-2 
Total: 

ft 

Total: 

ft 

EDI-1 
ED4-1 
Total: 

J 
ARROW 

-0-:(jzr" ~11:t ""- / 

=+SUM(J133:J136) 

ARROW 

~ ~~ 
ARROW 

0.18✓ 
ARROW 

0.18✓ 

ARROW 

0.02 
=+SUM(J140:J147) ✓ 

ASHRAE Loss Coef. 

0.06/ 

0.73/ 

=+SUM(Jl55:J156) ✓ 

=+SUM(Jl 60 :Jl 61) 

o.s-'/ 
0.76 
=+SUM(J165:Jl66) ✓ 

K 

Total: 

6915 

Total: 

Cv 

Total: 

Total: 

Total: 

RPP-24544 REV ld 

l( ~ 

4 .1-

Complete OGTS Flow Data with Fan for tables in calc - checkers copy-- In Filters 
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168 
169 . 

170 
171 
172 
173 
174 
175 
176 
177 

178 

179 
180 
181 
182 
183 
184 
185 

186 
187 
188 

189 
190 
191 
192 

193 

194 
195 
196 

197 
198 
199 
200 

201 
202 
203 
204 

A 

J202 · 

P202 

J203 
P203 

P203 
J204 

P204 · 
II 

II 

11· 

P204 
J21 

J209 
P209 
J204 

B 

at 13 7 acfm and -80.1" w .g. 77 °F, 605 lb/hr, Cv ~ 22 
Flow Control Vaive, FV-331 

Outlet Piping, 6-M-36-0237 

45° Lateral 

Outlet Piping, 6-M-36-0237 
Outlet Elbow 
45° Lateral 

Outlet Piping, 8-M-36-0237 
90 Elbow 
Pipe 

90 Elbow 

Straight Tee at WSS Condenser Inlet 
WSS Tee (See WSS) 

Assigned flow from Waste DryerVac. Pump Stream 7 
Piping, 6-VOG-33-0155 
45° Lateral (See above) 

Ji 00 Y:tmospheric Junction 

Component ~ 

~~~\) 
Pl00 

II 

II 

II 

PlO0 

Inlet Elbow and screen 
Inlet Elbow 

Inlet Piping, 14-M-36-0275 
Inlet Elbow 

Inlet Transition 

C 

6" Keystone 

611 straight duct, C. Stl 

45° Lateral, Flow Thru, 6 x 6 

611 straight duct, C. Stl 

90° Elbow, RID= 1.5, C.Stl 
45° Laterai 6 x 4 x 8, Flow thru 

811 Straight duct 

90° Elbow, RID= 1.5, C.Stl 
8" Straight duct 
90° Elbow, RID= 1.5, C.Stl 

16 x 16 x 8 Straight Tee, branch flow 

42 Lbm/hr 
6" straight duct, C. Stl 

3181 acftn at -96.2" w .g. and 77 °F, 13,468 lb/hr 

Details 

45° Elbow with birdscreen (60% Open), RID= 1.5, C.Stl 
90° Elbow, RID= 1.5, C.Stl 

14" straight duct (3'-4"L), C.Stl 
90° Elbow, RID= 1.5, C.Stl 

/I 
\ l 

/ I • 

6 

6 

6 

6 

6 

D 

4x6x 811 

8" 

8" 
8" 

8" 

I. 
i 

E 

40S 

40S 

40S 

40S 
40S 

40S 

l0S 

lOS 
l0S 

l0S 

=13/16+5 
6.065 

6.065 

6.065 
6.065 

RPP-24544 REV ld 

F 

Total: 

6.065/8.329 

Total: 

8.329 

8.329 
8.329 
8.329 

16x16x8 l0S 8.329 

6 

14 
14 
14 
14 

14 

Size 

(in) 

40S 

' Schedule 

I0S 

l0S 
l0S 
l0S 

lOS 

6.065 

13.624 
13,624 

13.624 
13.624 

13.624 

Total: 

Ins1deDia. 
(in) 

Total: 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy-- In Filters 
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H I J 

168 =+G167/12 ft 

169 

170 / ARROW ARROW 

171 
:+SUM(G170:G171) / 

CDll-1 ARROW 

172 Total: =+SUM(Jl 70:Jl 71) 

173 =+Gl72/12 ft 
174 
175 17 ED5-2 0.02 
176 7 CDll-1 ARROW 

177 CD3-9 0.14 
178 10 ED5-2 0.19 
179 =+SUM(G 176:G 178) Totai: =+SUM(Jl 76:Jl 78) ✓ 
180 =+Gl79/12 ft 
181 
182 20 CDll-1 ARROW 

183 CD3-9 0.14 
184 42 CDl 1-1 ARROW 

185 CD3-9 0.14 

186 ED5-3 0.53 
187 =+SUM(Gl82:Gl86) Total: =+SUM(J182:J186) ✓ 
188 =+Gl87/12 ft 

189 
190 6 CDll-1 ARROW 

191 
192 

193 

194 L ASH.RAE Fitting No ASHRAE Loss Coef. 

195 (in) 

196 

/J7 
197 CD6-l/CD3-14 =0.97 + 0.11 
198 

32/ 
CD3-9 0.11 ✓ 

199 CDl 1-1 ARROW 
200 CD3-9 0.17 

201 18.5/ ED4-2 0.55 
202 =+SUM(Gl97:G201) Total: =+SUM(J197:J201) ✓ 
203 =+G202/12 ft 
204 

K 

22 

Total: 

l!1E -0 '/;>.. l-

Total: 

Total: 

Cv 

c.,ol-l 

C..P 3 -l"\ 
c.01-1 

... 
e:t> 4--1-

Total: 

RPP~24544 REV ld 

=- '? t .s ::::::-? f)-f~~ 

"" 
. R~~-r ,) 

~ t 
•! ~. 

-- ol,4,1-
K ---{),.f>w ..6-.:, -v\ ""-

h 
~--z-.tl 

K. -i:.. ,lY 

. ~" - . ru,,(~ ,-5 IJ 
~J .. ;_·zt,( T ll. .;f}r> 

c:_ • 12-
JL( XLf 7 ;ti tz ~ _'1< ~ ~ 
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205 

206 
207 
208 
209 
210 

211 
212 
213 
214 
215 
216 
217 

218 
219 
220 
221 

222 
223 
224 

225 

226 
227 

A 

Jl0l 

JlOl 

PlOl 
J102 
P102 
J103 
P103 
P103 
P103 

J33 

B 

Medium Effeciency Pre-Filter, 36-N02-022 

Medium Effeciency Filter, 36-N02-022 

at 3181 acfm and-96.2" w.g., 77 °F, Cv~ 455 

Outlet Transition 
FCV,HV-504 
Outlet Piping, 14-AA-36-0275 
Isolation Valve, 36-V-019 
Outlet Piping, 14-AA-36-0275 
Outlet Elbow 
Outlet Piping, 14-AA-36-0275 

Lateral Tee into 22-VOG-36-0273 

Housings are 304L S. STL 14 and 11 gauge 
di> at 4000 cfm for Housings 
dP at 1250 cfm for HEPA 

Design Flow rate of 4819 ACFM 

Design Pressure Drop 1.75 in w.c. 
Design Temperature of 167 °F 

C 

Flanders, dP @ 0.2" w.c. (0.4" Dirty) at 2000 acfm, Pre-Pleat 40 (2 ea 
filters in parallel, 0.2" w.c. at 4000 acfm) 

Flanders, dP@0.5" w.c. (1.0" Dirty) at 2000 acfm, PCEL-85-4412H-GD-
FD (2 ea filters in parallel, 0.5" w.c. at 4000 acfm), 
Total Pressure drop at 4000 cfm 

"Shdden Conhastioc~ Flanders 14" Dia x 24" x 48", S.Stl 
14" Keystone 
14" straight duct at 8" L, C.Stl 
14" Keystone 
14" straight duct 
90° Elbow, RID= 1.5, C.Stl 
1411 straight duct 

45° Lateral, 14" x 16 x 20", Branch Flow into Main flow@3250 cfm 

0.7 
1.4 

14 
14 
14 
14 
14 
14 

14 

RPP-24544 REV ld .· 

D E F 

24 X 48 X 2 

24 X 48 X 12 

clean Total: 
dirty 

24 X 48 X 14 10S 13.624 
12.5 

10S 13.624 
10S 13.624 
10S 13.624 
10S 13.624 
10S 13.624 

10S 13.624 
Total: 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy-- In Filters 
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G 

205 2 

206 12 
207 =+SUM(G205:G206) 
208 =+G207/12 
209 
210 

211 18.5 
212 
213 8_____. 

214 
215 6 
216 
217 36 

218 17.5 
219 =+SUM(G215:G218) 
220 =+0219/12 
221 

222 
223 
224 

· 225 

226 
227 

H 

Total: 
ft 

r{l_.q--") 
,e;-

-EB"r-r 
ARROW 
CDl 1-1 

ARROW 
CDl 1-1 
CD3-9 
CDll-1 

EDS-I 
Total: 

ft 

J K 

=+SUM(J205:J206) Total: 

0.5 
ARROW 8300 
ARROW 
ARROW 8300 
ARROW 

0.17 
ARROW 

.e-:-tr AR~6W 

==+SUM(J212:J218).( Total: 

why A~l: 

vulVcT1c1Vs 
INT;.,, ;J:NCA,_ c} 

S T cry-~ L. ':J C>N-o 

RPP-24544 REV ld 

tc ,z;:.. r i. ,.,,-

£3-{C l--1. ~ ) J '1 1, 
-:::.. .1~'1-) 

~ 
r..r 

: ~ 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy-- In Filters 
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A B C 

1 OGTS Ducting 

2 280 acfm at -2.46" w.g. and 875 °F, 513 lb/hr 

3 '2> Component Details 

4 

5 J6 ICV Outlet 

6 P6 Piping, 6-VOG-35-0217 6" Duct 

7 P6 Elbow 90° Elbow, RID = 1.5 

8 

~,~~~ 9 J7 Reducer 5 x 6 Reducer, 11 ° ,,,A( 

10 P7 Expansion Joint, EJ-502 DME5" size lJ~, ,-2,) 
11 II Piping, 5-VOG-35-0217 5" Duct 

12 II Elbow 45° Elbow, RID= 1.5 

13 II Piping, 5-VOG-35-0217 5" Duct 71. ,-i.s 
14 P7 · Elbow 45° Elbow, RID= 1.5 

15 

16 
17 

18 J8 Lateral Tee (For Bypass Flow) 45° Lateral Branch Flow, Main Flow·Closed 

19 P8 Piping, 5-VOG-35-0217 5" Duct 

20 P8 Reducer 5 x 6 Reducer, 11 ° 

21 

22 
23 

24 J9 Valve, HV-114 611 Keystone 
25 P9 Piping, 6-VOG-35-0217 6" Duct 
26 P9 Expansion Joint, EJ-503 DME6" 

27 

28 
29 

30 JlO Valve, HV-115 6" Keystone 

31 Pl0 Piping, 6-VOG-35-0217 611 Duct 

32 II Elbow 45° Elbow, RID = 1.5 
33 II Piping, 6-VOG-35-0217 6" Duct 
34 PIO Reducer 5 x 6 Reducer, 11 ° 
35 

36 
37 

38 J55 Lateral 45° Lateral, Thru Flow 
39 P55 Piping, 6-VOG-35-0217 5" Duct 
40 P55 Elbow 45° Elbow, RID= 1.5 
41 

42 

6 

6 

5 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

5 
5 

5 

RPP-24544 REV ld 

D E F 

Size Schedule Inside Dia. 
(in) (in) 

40S 6.065 
40S 6.065 

6x5 40S 6.065/5.047" 

4.9 
40S 5.295 
40S 5.295 
40S 5.295 
40S 5.295 

Total: 

5x5x5 40S 5.047 
40S 5.047 

5x6 40S 5.047/6.065 

Total: 

5.8125 
40S 6.065 

5.782 
Total: 

5.8125 
40S 6.065 
40S 6.065 
40S 6.065 

6x5 40S 6.065/5.047" 

Total: 

40S 5.047 
40S 5.047 
40S 5.047 

Total: 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- Main Duct 
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1 

2 
3 

4 

G 

L 
(in) 

: =6*12 e:>l I tv"~ 

7 

8 
5-L· 

9 ~ 

H 

ASHRAE Fitting No 

CDI 1-1 
CD3-3 

ED4-1 
CR6-3 

CDll-1 
12 _,,. 

7 
.,,,.- CD3-3 

13 ~ C ~ l?.. -t-7.17;-- C,2,> ;:.· 3 1 (;. ?.,) CDll-1 
N\Ay I-IA.~lr :20•" 1 ,-, Aw/Ir~~ 

14 · ✓ vunr1 ~ - '-'D3-3 
15 =+SUM(G10:G14) =+GIS/12 Total: 

16 IJ"H ,;IQ N urn,8&:R. IS 

17 
ccJr/ S li!i" V A-r- 1 v It ~ -

18 10 

19 6 

20 
21 =+SUM(G19:G20) 
22 
23 
24 
25 =19.5+8 
26 11 
27 =+SUM(G25:G26) 
28 =+G27/12 
29 
30 
31 =24+8 
32 
33 9 
34 
35 =+SUM(G31:G34) 
36 =+G35/12 
37 
38 
39 9.5 
40 
41 =+SUM(G39:G40) 
42 =+G41/12 

=+G21/12 

EDS-2 
CDll-1 
ED4-1 
Total: 

ARROW 

CDll-1 
CR6-3 
Total: 

ft 

ARROW 

CDll-1 
CD3-3 

CDll-1 
ED4-1 
Total: 

ft 

EDS-2 
CDll-1 
CD3-3 
Total: 

ft 

J 

ASHRAE Loss Coef. 

ARROW 

0.08 

0.09/ 

0.27 

~ow 
o.o9✓ 

/ARROW 
0.09 
=+SUM(J10:Jl4) ✓ 

0.02 
ARROW 

0.07 
=+SUM(Jl 9:J20) 

ARROW 

ARROW 

0.24 
=+SUM( J25 :J26) 

0.08 

0.09 

ARROW 

ARROW 

ARROW 

=+SUM(J31 :J34) 

0.02 
ARROW 

0.08 
=+SUM(J39:J40) 

K 

Cv 

1194 

1194 

E. JJLi--- l 

RPP-24544 REV ld· 

., 
·, 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy - Main Duct 
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A B C D E F 

43 

44 164 Lateral 45° Lateral, Brach Flow 5 40S 5.047 

45 (SMF #1 Inlet Header, See SMF) 

46 

47 

48 

49 80 acfm at -2.57" w.g. and 77 °P, 350 lb/hr 

50 Component Details Size Schedule Inside Dia. 

51 (in) (in) 

52 153 AWTEOutlet 
2i, (.. 7.,f~ 53 P53 Expansion Joint, EJ-407 DME411 4 4.025 

54 P53 Piping, 4-VOG-34-0212 4 11 Duct 4 40S 4.026 

55 Total: i, ,-

56 ·' 

57 

58 154 Valve, HV-l 13 4 11 Keystone " 3.875 

59 P54 Piping, 4-VOG-34-0212 4 11 Duct 31, .s - (p 4 40S 4.026 

60 II Elbow 90° Elbow, RID = 1.5 4 40S 4.026 

61 II Piping, 4-VOG-34-0212 4" Duct 4 40S 4.026 

62 II Elbow 90° Elbow, RID = 1.5 4 40S 4.026 

63 P54 Piping, 4-VOG-34-0212 4" Duct 4 40S 4.026 

64 Total: 

65 

66 

67 155 Lateral 45° Lateral Tee, Branch Flow 4 40S 4.026 

68 Total: 

69 

70 

71 Outlet: 600 ACPM, 2750 lb/hr 

72 Component Details Size Schedule Inside Dia. 

73 (in) (in) 

74 J80 Assigned flow from Waste Dryer Vac. Pump 2750Lbm/hr 

75 P80 Piping, 6-VOG-33-0201 6 40S 6.065 

76 

77 , Outlet: 380 acfm at -12.6" w.g. and 572 °P, 858 lb/hr 

78 Component Details Size Schedule Inside Dia. 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- Main Duct 
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G H 
43 
44 EDS-2 

45 

46 
47 
48 

49 
50 L ASHRAE Fitting No 

51 (in) fo 
52 

26.625at..,J,:'--c,C' · .. -1~ 53 CR6-3 

54 =48+9 ./ ~ i.-,.i CDll-1 
~+SUM(G53:G54) ,}~-r. \ 55 Total: 

56 =+G55/12 c Q/9-- ft 
57 
58 ✓ ARROW 

59 =36+6.5-6 CDI 1-1 

60 CD3-l 

61 =20*12+4 CDll-1 

62 CD3-l 

63 2.75 CDl 1-1 

64 =+SUM(G59:G63) Total: 

65 =+G64/12 ft 
66 
67 EDS-2 

68 =+SUM(G67) Total: 

69 =+G68/12 ft 
70 

71 

72 L ASHRAE Fitting No 

73 (in) 

74 
75 NA 

76 

77 
78 L ASHRAE Fitting No 

J 

0.02 

ASHRAE Loss Coef. 

0.32 
/ 

ARROW 

=+SUM(J53:J54) 

ARROW 
ARROW 

0.2✓ 
ARROW 

0.2 
ARROW 

=+SUM(J59:J63) ✓ 

0.02 
=+SUM(J67) 

ASHRAE Loss Coef. 

ASHRAE Loss Coef. 

K 

Cv 

425 

Cv 

cv 

RPP-24544 REV Id 
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A B 

79 

80 J80 Atmospheric Junction 

81 P80 Inlet Pipe 

82 J81 HEP A Filter, 32-N02-016B 

83 P81 Inlet Pipe 

84 J82 Staging tank, 32-D74-016 

85 P82 2-VOG-32-0113 

86 

87 

88 

89 J83 Iso Valve,_32-V-003 

90 P83 2-VOG-32-0113 

91 " Elbow 

92 II 2-VOG-32-0113 

93 " Elbow 

94 II 2-VOG-32-0113 

95 " Tee 

96 P83 2-VOG-32-0113 

97 

98 

99 
100 J84 Reducer 

101 P84 Lateral 

102 " 3-VOG-32-0113 

103 " Elbow 

104 II 3-VOG-32-0113 

105 
,, 

Elbow 

106 " 3-VOG-32-0113 

107 " Elbow 

108 II 3-VOG-32-0113 

109 " Elbow 

110 " 3-VOG-32-0113 

111 II Elbow 

112 P84 3-VOG-32-0113 

113 J94 (Scrubber Inlet Header) 

114 

115 

116 

117 llt~ti~~jJl~lll . 
118 Component 
119 

C 

1-1/211 Pipe 

Flanders, dP@ 1.3 11 w.c. (2.611 Dirty) at 40 acfm at -1.3" w.g., 0-007-1-
12-RF-NU-00-E3-Z04059 6 
1-1/211 Pipe 

Tank inlet and outlet Loss Coef. 

2 11 Pipe 2 

2" Ball 2 
211 Pipe 2 
90° Elbow, RID = 1.5 2 
2 11 Pipe 2 
90° Elbow, RID,,,; 1.5 2 
2" Pipe 2 
2" Flow-thru Tee 2 
2" Pipe 2 

2" x 3" Reducer, 18° 

3" Flow-thru Lateral, 45° 3 
3" Pipe 3 
90° Elbow, RID= 1.5 3· 

3" Pipe 3 
90° Elbow, RID = 1.5 3 
3" Pipe 3 
45° Elbow, RID= 1.5 3 
3" Pipe 3 
45° Elbow, RID= 1.5 3 
3" Pipe 3 
90° Elbow, RID = 1.5 3 
3" Pipe 3 

10 acfm at-80.1" w.g. and 77 °F 
Details 

RPP-24544 REV ld 

D ··"'.·E. F 
(in) (in) 

1-1/2 40S 1.61 

1-1/2 40S 1.61 
Large 

40S 2.067 
Total: 

40S 2.067 
40S 2.067 
40S 2.067 
40S 2.067 
40S 2.067 ' ., 
40S 2.067 j;. 

40S 2.067 
40S 2.067 

Total: 

2 X 3" 40S 2.067 /3 .068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 
40S 3.068 

Total: 

Size Schedule Inside Dia. 
(in) (in) 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy - Main Duct 

AS-1544 



G 

79 
80 
81 6 

(in) 

82 
83 24 
84 
85 18 
86 =+SUM(G82:G85) 
87 =+G86/12 
88 
89 3 
90 17 

91 
92 36 
93 
94 42 
95 
96 51 
97 =+SUM(G89:G96) 
98 =+G97/12 
99 
100 
101 
102 357 
103 
104 144 
105 
106 150 
107 
108 10 
109 
110 100 
111 
112 43 
113 =+SUM(G100:G112) 
114 =+Gll3/12 
115 
116 
117 
118 L 
119 (in) 

H 

CIHI-1 

CDll-1 

CDll-1 
Total: 

ft 

Arrow 
CDll-1 
CD3-l 
CDll-1 
CD3-l 

CDll-1 
ED5-3 

CDll-1 
Total: 

ft 

ED4-l 
ED5-2 

CDll-1 
CD3-1 

CDll-1 
CD3-1 

CDll-1 
CD3-3 

CDll-1 
CD3-3 

CDll-1 
CD3-1 

CDll-1 
Total: 

ft 

ASHRAE Fitting No 

J 

ARROW 

ARROW 

1.5 
ARROW 

=+SUM(J82:J85) 

ARROW 
ARROW 

0.3 
ARROW 

0.3 
ARROW 

1.92 
ARROW 

=+SUM(J89:J96) 

0.18 
0.02 

ARROW 

0.3 
ARROW 

0.3 
ARROW 

0.18 
ARROW 

0.18 
ARROW 

0.3 
ARROW 

=+SUM(Jl0l :Jl 12) 

ASHRAE Loss Coef. 

K 

Cv 

RPP~24544 REV Id 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- Main Duct 
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A B 
120 J210 Atmospheric Junction 

121 P210 Inlet Pipe 

/./~,/t, 
122 J211 HEPAFilter, 37-N02-014A . ,J-{;\• 

. 

123 P211 Inlet Pipe ~'0--- ~ '1., . ~ 
124 J212 Storage Tank, 37-D74-010 _.,S ~~ v" 
125 P212 2-VOG-37-0370 ~'1-'\,<t 5..- ik"-,U~ 
126 J213 Iso Valve, 37-V-004 

127 P213 2-VOG-37-0370 

128 II Elbow 
129 II 2-VOG-37-0370 -

130 II Elbow 

131 II 2-VOG-37-0370 

132 II Elbow 
133 
134 
135 
136 1214 Reducer 
137 P214 3-VOG-37-0370 

138 " Lateral-

139 II 3-VOG-37-0370 

140 
141 
142 
143 1215 Reducer 
144 P215 Lateral-

145 II 4-VOG-37-0370 

146 II Lateral-
147 II Elbow 
148 II 4-VOG-37-0370 

149 " Elbow 
150 " 4-VOG-37-0370 
151 II Elbow 
152 II 4-VOG-37-0370 
153 " Elbow 
154 II 4-VOG-37-0370 
155 II Elbow 
156 P215 4-VOG-37-0370 

157 J203 (Wet Scrubber Air Dilution Connection) 
158 

C 

1-1/2" Pipe 

Flanders, dP@ 1.3" w.c. (2.6" Dirty) at 40 acfm at -1.3" w.g., 0-007-1-
12-RF-NU-00~E3-Z04059 6 

1-1/2" Pipe 
1-1/2" Inlet to 2" Outlet 
2" Pipe C' 2 
2" Ball t,\..L (..\., 2 

2"Pipe le,.),? 2 

90° Elbow, RID= 1.5 \ > 2 
2"P~e ¼ - - ·.::::::.. 

2 
45° Elbow, RID= 1.5 2 
2" Pipe 2 
90° Elbow, RID= 1.5 2 

2" x 3" std reducer, 18° 
3" Pipe 3 
45° Lateral, Flow-thru 3 
3" Pipe 3 

3" x 4" std reducer, 14° 3 
45° Lateral, Flow-thru 4 
4" Pipe 4 
45° Lateral, Flow-thru 4 
45° Elbow, RID= 1.5 4 
4" Pipe 4 
45° Elbow, RID = 1.5 4 
411 Pipe 4 
90° Elbow, RID= 1.5 4 
4" Pipe 4 
90° Elbow, RID = 1.5 4 
411 Pipe 4 
90° Elbow, RID = 1.5 4 
411 Pipe 4 

RPP-24544 REV ld 

D E F 

1-1/2 40S 1.61 

1-1/2 40S 1.61 
Large 

40S 2.067 
40S 2.067 
40S 2.067 
40S 2.067 
40S 2.067 
40S 2.067 
40S 2.067 
40S 2.067 

Total: 

2 X 3" 40S 2.067/3.068 
40S 3.068 
40S 3.068 
40S 3.068 

Total: 

40S 3.068/4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 
40S 4.026 

Total: 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy- Main Duct 
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G H 

120 
121 6 

~ 
122 ~ 
123 20 \~f" 
124 ~ 
125 181 

' 126 
127 17 
128 
129 32.25 .,-/ 

130 
131 132.5 
132 
133 =+SUM(G127:G132) 
134 =+G133/12 
135 
136 
137 157.5 
138 20 
139 136 
140 =+SUM(Gl37:G139) 
141 =+Gl40/12 
142 
143 4 
144 20 
145 134 
146 20 
147 
148 24 
149 
150 728.5 
151 
152 93.5 ~-

' 153 

Jw-,rv-"'~ 154 15 7 
155 • 

~vrt 156 11 

157 =+SUM(G144:Gl56) 
158 =+G157/12 

CDll-1 

CDll-1 

CDll-1 
e'2Ell??!r-_ 

CDll-1 
CD3-l 
CDll-1 
CD3-1 
CDll-1 
CD3-1 
Total: 

ft 

ED4-l 
CDl 1-1 
ED5-2 

CDll-1 
Total: 

ft 

ED4-1 
ED5-2 

CDI 1-1 
ED5-2 
CD3-3 
CDll-1 
CD3-3 
CDll-1 
CD3-1 
CDI 1-1 
CD3-l 
CDll-1 
CD3-l 

CDll-1 

Total: 
ft 

J 

ARROW 

✓ARROW 
1.5 

ARROW 

? ARROW 

ARROW 

0.3 
ARROW 

0.3 
ARROW 

0.3 
=+SUM(Jl27:Jl32) v 

0.18 
ARROW 

0.02 
ARROW 

=+SUM(J137:Jl39) 

0.12 
0.02 

ARROW 

0.02 
0.13 

ARROW 

0.13 
ARROW 

0.2 
ARROW 

0.2 
ARROW 

0.2 
ARROW 

=+SUM(J144:Jl56) 

K 

RPP-24544 REV ld 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- Main Duct 
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A C 

1 Inlet: 370 acfin at -2.6" w.g. and 572 °F 

2 Component 

3 

4 P64 Inlet Piping 5" Sch 10 Pipe, with 5 x 6 Reducer and flow thru Tee 

s J65 Isolation Valve, HV-002 611 Keystone 

6 P65 Reducer 10 x 6 Std Reducer, 32.4° 

7 P65 Inlet Piping 10" Sch 10 Pipe, 316 S.Stl 

8 
9 
10 
11 J66 Inlet Sudden Expanson IO x26 

12 J66 Tank 1 Flow . Tank ID is 25.376" 

13 J66. Filter Elements, N02-019 Microfiltrex sintered metal 3.2 in w.c. dP (6.4" Dirty) at 1000 acfm 

14 J66 Outlet Sudden Contraction 26 X 10 

15 
16 
17 P66 Outlet Piping 1011 Sch 10 Pipe, 316 S.Stl 

18 II Reducer 10 x 6 Std Reducer, 32.4 ° 

19 II Interco1mecting Piping 611 Sch IO Pipe, 316 S.Stl 

20 II Expansion Joint EJ-602 611 DME 

21 P66 Interconnecting Piping 6" Sch 10 Pipe, 316 S.Stl 

22 
23 
24 
25 J67 Isolation Valve, HV-003 6" Keystone 

26 P67 611 90° Elbow 90° Elbow, RID== 1.5, S.Stl 

27 II 611 Interconnecting Piping 611 Sch 10 Pipe, 316 S.Stl 

28 II 611 Straight Tee 611 Straight Tee, Flow through 

29 II 611 Interconnecting Piping 611 Sch 10 Pipe, 316 S.Stl 

30 P67 611 90° Elbow 90° Elbow 

31 
32 
33 
34 J68 Isolation Valve, HV-004 611 Keystone 
35 P68 Interconnecting Piping 611 Sch 10 Pipe, 316 S.Stl 
36 II Expansion Joint EJ-603 6"DME 
37 II Reducer 10 x 6 Std Reducer, 32.4° 

38 P68 Inlet Piping 10" Sch 10 Pipe, 316 S.Stl 

L 

5 
6 

10 

10 
26 

26 

26 

10 

6 
6 
6 

6 
6 
6 
6 

6 
6 

6 
6 
6 

10 

RPP-24544 REV Id 

D E .F 

Outlet: 380 acfm at -12.6" w.g. and 572 °F 

Size Schedule Inside Dia. 

(in) 

40S 5.047 
5.8125 

6 X 10 40S 6.065/10.42 
10S 10.42 

Total: 

lOS 10.42 
l0S 25.376 

25.376 

l0S 25.376 

lOS 10.42 
10 X 6 40S 10 .42/6.065 

40S 6.065 
5.9 

40S 6.065 

Total: 

40S 5.8125 
40S 6.065 
40S 6.065 
40S 6.065 
40S 6.065 
40S 6.065 

Total: 

40S 5.8125 
40S 6.065 
40S 5.9 

6 X 10 40S 6.065/10.42 
10S 10.42 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy-- SMF 

AS-1548 



G H 

1 

2 L 
3 (in) 

4 24 
5 

6 10 

7 8 
8 =+SUM(G5 :G7) 
9 =+G8/12 
10 
11 
12 36 

13 

14 
15 
16 
17 8 
18 7 
19 6 
20 11 
21 120 
22 =+SUM(G 17 :G2 l) 
23 =+022/12 
24 
25 
26 
27 12 
28 
29 12 
30 
31 =+SUM(G25:G29) 
32 =+G31/12 
33 
34 
35 12 
36 11 

37 10 
38 8 

ASHRAE Fitting No 

CDl 1-1 
ARROW 

ED4-1 
CDll-1 
Total: 

ft 

ED4-l 
CDl 1-1 

EDl-1 

CDl 1-1 
ED4-l 

CDll-1 
CR6-3 

CDll-1 
Total: 

ft 

ARROW 

CD3-1 
CDll-1 
ED5-3 

CDl 1-1 
CD3-3 
Total: 

ft 

ARROW 

CDll-1 
CR6-3 
ED4-1 

CDll-1 

J 

ASHRAE Loss Coef. 

ARROW 

ARROW 

0.4 
ARROW 

=+SUM(J5:J7) 

0.73 
ARROW 

0.5 

ARROW 

0.37 
ARROW 

0.24 
ARROW 

=+SUM(J17:J21) 

ARROW 

0.13 
ARROW 

0.02 
ARROW 

0.13 
=+SUM(J25:J29) 

ARROW 

ARROW 

0.24 
0.4 

ARROW 

K 

Cv 

1194 

Total: 

Total: 

Total: 

1194 

Total: 

1194 

RPP-24544 REV Id 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy- SMF 
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39 

40 
41 

42 

43 

44 

45 

46 

47 
48 

49 

50 
51 

52 

53 

54 

55 

56 
57 
58 
59 

60 
61 

62 

63 
64 

65 
66 

67 
68 
69 
70 
71 

72 

73 

74 

A 

J69 

J69 

J69 

J69 

P69 
II 

P69 

J70 

P70 
II 

II 

" 
II 

II 

II 

II 

II 

II 

P70 

Jl6 

B 

Inlet Sudden Expanson 

Tan1c2 Flow 

Filter Elements, N02-020 

Outlet Sudden Contraction 

Outlet Piping 

Reducer 

Elbow 

Isolation Valve, HV-005 

Piping, 8-VOG-36-0306 

Elbow 

Piping, 8-VOG-36-0306 

Tee 

Piping, 8-VOG-36-0306 

Elbow 

Piping, 8-VOG-36-0306 

Elbow 

Piping, 8-VOG-36-0306 

Elbow 

Piping, 8-VOG-36-0306 

Lateral 

Tanks are 304 S. STL 
3.2 in w.c. dP at 1000 acfm for each SMF 

Design Flow rate of 1000 ACFM 

Assumed Pressure Drop 9.6 "w.c.for Dual SMFs 

Nominal Operating flow rate: 862 ACFM 

Design Temperature of 300 °C (572 °F) 

C 

10 X 26 
Tank ID is 25.3-'76''-----~-------- -- -- -

10 
---26 

Microfiltrex sintered metal 3.2 in w.c. dP (6.4" Dirty) at 1000 acfm 26 

26x 10 26 

1011 Sch 10 Pipe, 316 S.Stl 10 

10 x 8 Std Reducer, 17° 

90° Elbow, RID= 1.5 8 

8" Keystone 8 

8" Duct 8 

45° Elbow, RID= 1.5 8 

811 Duct 8 

811 Straight Tee, Flow thru 8 

811 Duct 8 

90° Elbow, RID= 1.5 8 

8"Duct .,,- 8 
45° Elbow, RID= I.5/- 8 

8"Duct / 8 

90° Elbow, RID= 1.5 / 8 
811 Duct.,,..,,,-- 8 

45° Lateral Tee, Branch Flow✓ 8 

f, friction factor, determined by the ASHRAE Database program at specified conditions, pressure, temperature, flow rate and ID 

D E 

10S 

lOS 

10S 

!OS 

10.42 

25.376 

25.376 

25.376 

10.42 

RPP-24544 REV ld 

F 

Total: 

10 X 8 lOS 10.42/8.329 
lOS 8.329 

Total: 

7.625 
l0S 8.329 
l0S 8.329 ~ .. 

lOS 8.329 

!OS 8.329 

l0S 8.329 
l0S 8.329 

!OS 8.329 
l0S 8.329 

lOS 8.329 

l0S 8.329 

10S 8.329 

l0S 8.329 

Total: 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy - SMF 
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G H 
39 =+SUM(G34:G38) 
40 =+G39/12 
41 
42 
43 36 

44 
45 
46 8 
47 7 
48 
49 =+SUM(G46:G48) 
50 =+G49/12 
51 
52 
53 =24+5.5 
54 
55 =5*12+6.5 
56 
57 =13*12 
58 

=48+5.625 ~ 59 
60 

=12*8+7.25 / 61 
62 

=9*12+10.25 / 63 
64 
65 =+SUM(G52:G64) 
66 =+G65/12 
67 
68 
69 
70 
71 
72 

73 

74 

Total: 

ft 

ED4-1 
CDll-1 

Vendor 

EDl-1 
CDll-1 
ED4-1 
CD3-1 
Total: 

ft 

ARROW 

CDll-1 
CD3-3 
CDll-1 
ED5-3 
CDll-1 
CD3-l 
CDll-1 
CD3-3~ 

CDll-1/ 
CD3-l . 

CDll-1 
ED5-2 
Total: 

ft 

J 

=+SUM(J34:J38) 

0.73 
ARROW 

Vendor 

0.5 
ARROW 

0.11 
0.11 
=+SUM(J46:J48) 

ARROW 

ARROW 

0.07 
ARROW 

1.92 
ARROW 

0.11 

O.OT:row 
ARROW 

0.11✓ 
ARROW 

0.02 
=+SUM(J52:J64) I' 

K 
Total: 

Total: 

2440 

Total: 

. · RPP-24544 REV ld 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- SMF 

AS-1551 



A 

1 

2 Component 

3 

4 J93 WSS Air Dilution Filter and Dryer Waste Receivers 
5 P93 Pipe 

6 194 WSS Air Dilution Filter and LAW Staging Tank Vent Lateral 
7 P94 Pipe 

8 J16 WSS Air Dilution Filter and SMF Outlet 

9 P16 Pipe 
·10 II Elbow 

11 II Pipe \l...r'\i ~ 
12 II Elbow 

13 Pl6 Pipe 

14 
15 

16 Wet Scrubber System 

17 Component 
18 
19 117 Butterfly Valve, 36-V-049 
20 P17 Flange 

21 Pl7 Pipe 

22 P17 Flange 

23 J18 Butterfly-Valve, HV-125 

24 
25 
26 

27 P18 Flange 
28 P18 Expansion Joint 
29 P18 Pipe 
30 
31 
32 

33 119 Packed tower 

34 P19 Pipe 

---------~~~-

C 

3115 acfm at -13.6" w.g. and 134 °F, 12,375 lb/hr 

~ Details 

~~ 
45° Laterat;-12 x 12 x 6, Flow thru 
12" Sch 10 Pipe, 316 S.Stl 12 

(p 7. 

45° Lateral, 12 x 12 x 1, Flow thru 
12" Sch 10 Pipe, 316 S.Stl 12 

f 
45° Lateral, 16 x 12 x l, Flow thru ,... I'" 

16" Sch 10 Pipe, 316 S.Stl '-{~L'l +-,. ') - 2 L\ ~ '2..1,~ 16 
90° - Std Radius 16 
16" Sch 10 Pipe, 316 S.Stl 16 
90° - Std Radius 16 
16" Sch 10 Pipe, 316 S.Stl !..( X:. L 'L, +- ll) -ut 16 

Details 

16" Keystone 16 
150# 16 
16" Sch 10 Pipe, 316 S.Stl 16 
150# 16 
16" Keystone 16 

150# 16 
DME 16" 16 
16" Sch 10 Pipe, 316 S.Stl 16 

3.83" w.c. @3133 acfm, quadratic 
16" Sch 10 Pipe, 316 S.Stl 16 

RPP-24544 REV ld 

D E F 

Size Schedule Inside Dia. 
inch inch 

12 X 12 X 6 l0S =+G4*12 
lOS =+G5*12 

12x12x3 l0S =+G6*12 
l0S =+G7*12 

16x 12x3 !OS =+G8*12 
lOS =+G9*12 
!OS =+Gl0*12 
!OS =+Gll *12 
l0S =+Gl2*12 
l0S =+Gl3*12 

Total: 

Size Schedule Inside Dia. 
inch inch 

=+Gl9*12 
l0S =+G20*12 
l0S =+G21 *12 
10S =+G22*12 

=+G23*12 
Total: 

10S =+G27*12 
=+G28*12 

10S =+G29*12 
Total: 

lOS =+G34*12 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy -- WSS 
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G H J 

1 

2 Inside Dia. L L 

3 ft inch ft 

4 =12.39/12 
5 =12.39/12 =+15*12 0.5 

6 =12.39/12 
7 =12.39/12 =+17*12 =+(12+11)/12 

8 1.302 /4 s--z.7. .,.. C: ~ 
9 1.302 =+19*12 2.33333333333333 ~ - ' 
10 1.302 
11 1.302 =+Il 1 *12 2.75 
12 1.302 <) 

13 1.302 . =+!13*12 =4*12+10-48/ • 

14 =+SUM(H9:H13) =+SUM(I9:Il 3) 
15 =+H14/12 

16 

17 Inside Dia. L 

18 ft ft 
19 =14.3125/12 
20 1.302 =+120*12 0.42 
21 1.302 =+121 *12 1.5 
22 1.302 =+122*12 0.42 
23 =14.3125/12 
24 =+SUM(H19:H23) =+SUM(Il 9:123) 
25 =+H24/12 
26 

27 1.302 =+127*12 0.42 
28 =15.15/12 =+128*12 0 .666666666666667 
29 1.302 =+129*12 1 
30 =+SUM(H27 :H29) =+SUM(I25:129) 
31 =+H30/12 
32 

33 
34 1.302 =+134*12 0.5 

K 

ASHRAE Fitting No 

CDl 1-1 

CDll-1 

CDll-1 
CD3-l 

CDl 1-1 
CD3-1 

CDl 1-1 

Total~ 
ft 

ASHRAE Fitting No 

ARROW 
NA 

CDll-1 
NA 

ARROW 
Total: 

ft 

NA 
CR6-3 

CDl 1-1 
Total: 

ft 

NA 
CDl 1-1 

L 

ASHRAE Loss Coef. 

ARROW 

ARROW 

ARROW 

0.18'V" 
ARROW 

0.18-----

ARROW 

=+SUM(L9:Ll3) ✓ 

ASHRAE Loss Coef. 

ARROW 

ARROW 

ARROW 

=+SUM(Ll 9:L23) 

0 
0.11 

ARROW 

=+SUM(L27:L29) 

ARROW 

10040 

10040 

RPP-24544 REV ld 

M 

Cv 

Total: 

Cv 

Total: 

Total: 

Complete OGTS Flow Data with Fan for tables in calc - checkers copy-WSS 
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