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% DRAWING & DATA TRANSMITTAL SHEET *

AMERCOOL MANUFACTURING, INC. 12783 FM 346 EAST  WHITEHOUSE,TX 75791
(903) 839-2451 FAX (903) 839-2463

VIA: UPS / RED LABEL

DATE: 10-24-95

TO: UCs REF: UCS PO#94-0003
2612-37 AVE. NE
CALGARY AB T1Y 5L2

ATTIN: GREG BAKER

GENTLEMEN :

ENCLOSED ARE THE FOLLOWING CERTIFIED PRINTS:

AMERCOOL
DRW. NO. QTY TYPE OF DRAWING
95C459-A 1 OUTLINE DRAWING
1 CANADIAN REGISTRATION NOTIFICATION
95C4591 1 BUNDLE DETAILS
95C4592 1 BUNDLE DETAITLS
AS BUILT

AMERCOQI. MANUFACTURING, INC.

CC: H2 MARKETING
JOB FILE

PLEASE SEND ALL DOCUMENTS TO ATTN: RANDY BALLARD, DOCUMENT CONTROL



- 199510 13

Amercool Manufacturing Inc
P.O. Box 620

Whitehouse, TX 75791 USA
Attention: Mr. R. Ballard

Dear Sir:

The d,-awmgs, specifications and/or information submitted en 1995-10-04 are accepted for
registration as follows:

Design Pressure D,.esign Temperature ! Fee I
9067 kPa ' 20/+149°C | $88:50

Re :No. | Drawing No.

| 95C4591 Rev 0

M-9827.2

: Enclosed are stamped prints for your reference.

An Invoice covering survey and registration fees will be forwarded from our Revenue
Accounts.

Yours fruly,

S, Bl

M. V.'S. Shaikh, P.Eng.
. Design-Survey Engineer

MVSS/bp
Encl.




Alr—CooIed Heat Exchangars

October 4, 1995

Mr. Bel Yang
MINISTRY OF CONSUMER & COMMERCIAL RELATIONS
TECHNICAL STANDARDS DIVISION

- PRESSURE VESSEL BRANCH

“'8hipp Centre, 3rd Floor, West Tower
3300 Bloor Street West : .
Toronto, Ontarlo Canada M8X 2XZ

RE: Canadian Registration of 95C4591 -

: Mr4'Yang;

,kSubmltted for your approval is the. follow1ng ‘coil section we
~have constructed for Universal Compre351on of Calgary. The
unit will be installed in Ontario but, as 'the ultimate user
‘is Nuvo Pignone/Transcanada Pipeline,-we were informed last
week that the section must be registered in five seperate
‘provinces, including yours.

DESIGN PRESSURE .-DESIGN TEMPERATURE
"85C4591 : 9067 kPa : 145/-29%C

‘Enclosed please find a Weld Map and Weld Procedures. There
are also two coples of the Bundle Detail Prints, folded
around the Specification Sheet and Header Calculatlons.

Thanks for your assistance.

8incerely, EACBBURE ‘J’.’E‘%SE' s SAFCTY

w~§7&é¥ﬁ§aw4 kéjj o fechrival Sia d Dw;mn

Ontnei Niovelow ol Consnms ma
| .__Ran_dy Ballard | jo | - [ ner & Commarcial Relations

m@?ﬁ“UWDLQfMSTQANaMHTAL

GISTERED UNDER

YVION WiLL BE FORWARDED,

P.0O.Box 620 e Whitehouse, Texas 75791  (903) 839-2451 # Fax (903) 839-2463
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From:H? MARKETIKG

MABKETING

SUITE 101, 145 POINT DRIVE N.-W. CALGARY, ALBERTA T3B 4W1
 PHONE: (403) 571-0370 . . FAYX: (403) 283-1301

| FAX TRANSMISSION
DATE: ﬂmm'?’ 1ELE.
FAX NO. (91%) 445—[}4[}0
FOR: AMERCOOL MANUFACTURING INC.
ATTENTION: Zost Vowwrt..

FROM: HUGH HUNTER

TOTAL NUMBER OF PAGES INCLUDING COVER SHEET: /
'REFERENCE: _{JCS . Teand {aydod .
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n-Path: <butter@cobras=

:ct: Re: Amercool 95CH=" A
neil@cobra (Neil Milb ; '
2: Thu, 17 Aug 95 8:17:20 CDT

apurch@cobra, dyanna@cobra, buttere@cobra

atus: RO

>

> To Distribution:

>

> Per conversations with Greg Baker w/ Universgal Compression Systems for
> the above referenced, the fcollowing items were resolved

>

> 1. The paint system color is to be Light Green and per the specifi-

> cations. Whatever brand and color scheme, Amercool need to notify
> Universal what the numbers/brands so they can match the compressor
> package. )

>

> 2. The cooler walkways/ladders can be galvanized.

>

> ROSS

=

>

Clint - Please get with RD on the paint finish.

Dy - Can you arrange to have OK or Rogers hot dip the diving
platform and ladder??

Thanks - Neil M
Sherwin Williams

Primer - Kemkromik Universal
Finigh - Kem4(00 Lit. Green enamel (o0il base)



MANUFACTURING INC
P.O. BOX 9310, Tulsa, Ok 74157 « Phone: (918) 445-5366 * FAX: (918) 445-0400

Monday, July 31, 1995 04:48 PM

TO: —FROM:
Name: Greg Baker . |Name: Jeff Butter
Company: Universal Comp. Company: Amercool Manufacturing, Inc.
FAX: (403) 250 8695 FAX: (918) 445-0400

SUBJECT: 459/NP/TCPL
Total number of pages, including cover: 1
—MESSAGE:

Greg,

These coolers are in production. We are looking at shipment toward the
end of August.

I don't have anything in my file on what color the final paint coat should
ke - do you know?

Thanks,

5

AR

Jeff Butter

fax1-17210



TRIVERSAL COMPRESS]
2612« 37 AVENUE N.B,
CALGARY, ALBERTA, CANADA
TI¥ 502

Fax Cover Sheet

DATE: Jura 2, 1585 THE: 842 4K

TO: JEFF BUTTER PHONE: B8 445-5368
ARERCOOL FAX: 518 445-0400

From BREG BAKER PROMNE: 403 25)-3884
UNWERSAL COMPRESSION SYSTEMS Fe 4032505895

RE TLPLARITS

Higrber of pages inciuding consor shwot: §
Message

PLEASE SEE THE ATTACHED DRAWINGS RECETVED FROM MU PIGMONE “APPROVED
AS NOTED™ PLEASE RESIEMIT AR BOON A8 POSSTRLE
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AMERCOOL Manufacturing Inc.

P.0. Box 9310 + Tulsa , OK 74157 AIR COOLED EXCHANGER ??SSOSZHJOS A
Phone: (918) 445-5366 + FAX (918) 445-0400 SPECIFICATION SHEET Rofereres UES PORSA0003
Customer UNIVERSAL COMPRESSION llem No.  AC
Plant Location CALGARY
Service AC
Model I F14-090-1 Type FORCED No.of Bays 1 (2 Units}
Surface per Unit-Finned Tube 10,410 Fi2| Bare Tubes 491.5 Ft2
Heat Exchanged 1,095,000 BTUMHI MTB{ER) 324 (Counter FlowYF
Transter Rate-Finned Tube 3.24 Bare Tube, Service 68.70 BTUMHr F2 °F
PERFORMANCE DATA-TUBE SIDE
Fluid Name GAS Lethal Service YesD No [N ouT
Total Fluid Entering  Lb/Hr 19,830 Density Lb/Fta | 2.28 2.62
IN ouT Specific Heat (Lig/Vap) BTUILE°F /.648 /.648
Temperaiure °F 185.0 100.0 Cond. (Lig/Vap) BTUMHrFt°F 0200
Liquid Lb/Hr Pour/Freeze Point °F
Vapor Lb/Hr (MW) 19,830 (17.7) 19,830 (17.7) | Bubble Point °F
Nocond Lb/Hr (MW) Latent Heat BTULD
Steam LbHr Prassure Psia 895.00
Water Lb/Hr Pressure Drop  Allow/Calc Psi 5.00/ 1.31
Viscosity {Lig/Vap) Cp £013 /013 Fouling resist, Inside  ft2 hr °F/BTU (.00200
PERFORMANCE DATA-AIR SIDE
Air Quartity ~ SCFM 56,590 LbHr 254,600 Altitude Ft 900
Air Quantity/Fan ACFM 83,650 Temperature In~ °F 90.0
Temperature Qut  °F 107.8
DESIGN - MATERIAL - CONSTRUCTION
Design Pressure 1,315 Psig | Test Pressure 1,973 Psig | Dasign Temperature 300/ MDMT -40  °F
TUBE BUNDLE HEADER, Type PLUG BOX TUBE Material SA-214 WLD
Size 6.6 x 140 Material SA-516 GR-70
No. 1 No. Tube Rows 4 No. Pagses 4 Stope  0.0000 InfFt{OD  1.000 in|Min. Thick 0.0650  In
Bays 1 in Paraliel in Serigs | Plug C81822 No./Bundie 134 tength 14.0 Ft
Bundles | In Paraliet In Series| Gasket  CS1813 Pitch 2.3125 inA
Pass Arrangement (Top to Botiom) Corrosion Allowance  0.1250 in FIN Type L-TENSION
Rows / Pass a4 Size In Nozzle ( 1)6.00 SCH 160 SA-106B In | Material  ALUM
Size Oul Nozzle( 1) 6.00 SCH 160SA-1068  In|OD 2.250 In| Stock ThickG.015 In
Steam Coll NO Rating & Facing 600 -RF SA-103 Nofin 10 Support  Chan. / Stapl
Hailscreens  YES Veni (0} Drain  {G) Code-ASME Vill Div1 YES |Stamp CRN
Louvers ALUM {2)ISN D-3153-4 Tt 1-3000 Pl Radiograph N Heat Treat YES

Frame Finish CMSB 3 Coat Brand Name Paint

Header Finish CMSB 3 Coat Brand Name Paint

Tube Hole Greoving  YES

MECHANICAL EQUIPMENT

FAN Mfg & Model MOORE 40 5000 DRIVER Type ELECTRIC MOTOR SPEED REDUCER Type V-BELT
No/Bay | RPM 312 SF 115 InsulTR CLASSF/B BELTS (4) 3VX -1060. SHEAVES 25.0/4.5
Dia. 3.0 Ft| No. Blades 7 No/Bay | Frame 254T HP 15.0 [NoJ/Bay 1 TestRunFan
Pitch ADIJUSTABLE | Angle® 11, RPM (131750 Outy CHEM| HP Raling  21.9 Ratio  5.61
Matl, Blade ALUMINUM |Hub CASTAEUM |Enclosure EXPL V & D None | Support SUSPENDED FROM STRUCTURE
HP/Fan, Des.  11.1 DBA 83, VIPIC 575/3/60 Space Heater NO Vibration Switch
STRUCTURE WALKWAYS
Mounting GRADE InletHeader in. 30 EXPANDED
Windload - PSF 30.0 Seismic 4 Outlet/Return in. None
Finish CMSE 3 Coat Brand Name Paint Drive Access in. None
NOTES
Items combined: AC CCW
Coil volume (ft£"3): 12.
Assembled Drive, Structure, Louvers & Bundles

Plot Area 9.0 x 140

ft | Weight Bundle 4,964

Lbs {Total Shipping

12,190 Lhs




AMERCOOL Manufacturing Inc.

Date Fri® 3:11 pm*18-JAN-2002
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P.O. Box 9314 + Tulsa, OK 74157 AIR COOLED EXCHANGER Broposaliob No, 013-02PY
Phone: (918) 445-5366 » FAX (918) 445-0400 SPECIFICATION SHEET FeerencaUCS PORIA-G003
Customer UNIVERSAL COMPRESSION ltem No. CCW
Piant Location CALGARY
Service CCwW
Model Type FORCED No. ot Bays 1 (2 Units)
Surface per Unit-Finned Tube 2,485 Ft2| Bare Tupes 117.4 Ft2
Heat Exchanged 121,700 BTU/Hr| MTD (E#) 16.1 (Counter FlowfF

Transier Rate-Finned Tube 3.04 Bare Tube, Service 64.27 BTU/Hr. Fi2 °F
PERFORMARNCE DATA-TUBE SIDE
Fiid Name  EGS0 Lethal Service ves| | No[X] W ouT
Total Fiuid Entering  Lh/Hr 19,500 Density Lb/Fts | 649 64.9
IN ouT Specific Heat (Lig/Vap) BTU/Lb°F 490 / 484 f
Temperalure °F 113.0 104.0 Cond. {Lig/Vap) BTUHIFF 246G/
Liquid Lb/Hr 19,500 19,300 Pour/Freeze Point °F
Vapor Lb/Hr {MW) Bubble Point °F
Nocond Lh/Hr {MW) Latent Heat BTULb
Steam Lb/Hr Pressure Psia 25.00
Water Lb/Hr Pressure Drop  Allow/Calc Psi 5.00/ 0.90
Viscosity {Lig/Vap) Cp 1540 1.540 / Fouling resist, Inside  f2 hr °F/BTYU 0.00050
PERFORMANCE DATA-AIR SIDE
AirQuantity  SCFM 21,770 LhiHr 97,970 Altitude il 900
Air Quantity/Fan ACFM .0 Temperaturein ~ °F 90.0
Temperature Out ~ °F 95.2
DESIGN - MATERIAL - CONSTRUCTION
Design Pressure 65 Psig i Test Pressure 98 Psig | Design Temperature 200/ MDMT -20 °F
TUBE BUNDLE HEADER, Type PLUG BOX TUBE Maierial SA-214 WLD
Size 22 x 140 Material SA-516 GR-70
No. 1 No. Tube Rows 3 No. Passes 2 Slepe  0.0000 In/Ft|OD 1.000 Ini Min, Thick 0.0600  1in
Bays 1 In Parallel In Series | Plug 51818 No./Bundie 32 Length 14.0 F
Bundles 1 In Paraliel In Series | Gasket ~ CS1813 Pitch 2.3125 nA
Pass Arrangement (Top to Bottom) Corrosion Allowance  0.0000 In|FIN Type L-TENSION
Rows / Pass 3/2 Size In Nozzle (1} 1.50 SCH XS SA-106B In|Material ALUM
Size Out Nozzle( 1) 1.50 SCH XS SA-106B  In|QOD 2.250 In} Stock Thick0.016 In
Steamn Coil NO Rating & Facing 150 -RF SA-105 Nofln 10 Support  Chan. / Stapl
Hailscreens YES Vent (1) 1-3000  Drain  (0) Code-ASME VHLDivi YES  |Stamp NONE
Louvers ALUM {1 Y MANUAL Tl Pt Radiograph N Heat Treat N
Frame Finish CMSB 3 Coat Brand Name Paint Header Finish CMSB 3 Coat Brand Name Paint | Tube Hole Grooving ~ NO
MECHANICAL EQUIPMENT
FAN Mfg & Model DRIVER Type SPEED REDUCER Type
No./Bay APM SF. Insul/ TR
Dia. Ft.| No. Blades No./Bay Frame HP No./Bay
Pitch Angle® APM Duty HP Rating Ratic
Matl, Blade Hub Enclosure V&D Support:
HP/Fan, Des. DBA VIPIC Space Heater Vibration Switch
STRUCTURE WALKWAYS
Mounting Inlet Header  in.
Windload - PSF Seismic QutletReturn in.
Finish Drive Access in.
NOTES
Coil Volume (£t"3): 2.
Plot Area tt | Waight Buncle ~ 955.0 Lbs |Total Shipping 12,190 Lbs
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Customer:
Customer P.O, No.:
Item no.:

Service

Jcbh No.:

Design Press. (P):

Fig.

UNIVERSAL COMPRESSION
ucs po# (b - #
AC

AC

95B4591

Design Temp.:

Material:

Allow.

Corrosion Allcwance:
Tube/Plug Sheet Thickness:
Tube/Plug Sheet Thickness Less Corr. Allow.
Cover Plate Thickness:
Cover Plate Thickness Less Corr.
Stay Plate Thickness:
Stay Plate Thickness Legs Corr.
4.9375 In

ga-516 gr-70
Allow. Membrane Stress:
Bending and Total Stress:
.1250 Inch
1.0000 Inch

H (corroded} =

h (corroded) =
Horz. Tube Pitch
D (Hole diameter):
E= 1.0(see 13-4-g-1}

(Pitch - D) /Pitch

1.31s8667
.055827 In**4
.055827 Inx**4

ebh = em

¢ = {cl or c2)
¢l = t1/2
cZ o= t2/2

a = H/h =

T1 = £1°/12 =

12 - t2%/12 =

K = (I2/I1) a

. > -
R M{!’«‘/?/;'?y ﬁi/fc“ff"

Amercool Manufacturing Incorporated
P.O. Box 620

640 West 41st,

(918) 445-5366

OK 74107

05-05-95

Approved:

Header Design Calculations
Per ASME Code Section VIII Divisgion 1 1992 /AS3 Appendix 13
13-2(A) Vessels of Rectangular Cross Section

{Inlet/Outlet Header)

Test Press.:
300. Deg. F / Deg. F MDMT

Normalized

.8750 Inch

il
Ii

1.0000 Inch
.8750 Inch

li
il

.6250 Inch

Il
il

.3750 Inch

3.7500 In

(Pitch): 2.3125 In

L437500 In
.43750C In

(i

1.316667

(1.5 x Membrane Stress)

i
ihﬁ



Job No. :95B45381
(1)

[nlet/Cutlet Header)

Membrane Stress
Short-8ide Plates

3192. PSIT

6956.

Ph
Sm o= cee- [c-------- ]
2£3E 1+2K
Bending Stress
Short-Side Plates

(2)

(Sb)N

(Sb)Q

il

1

|

1

1

1

1
—_

1

1

1

1

1

1
——

It

Long-Side Plates
+ Ph202

(Sb)M ES

+ Ph™g¢2
(Sh)Q - ----- (- ) =
12I2E 1+2K

Total Stress

Short-8ide
(STYN =
(ST)Q =
Long-8ide
(STIM =
(ST)Q =

PST

{(3)
Plates
EQ (1) +
EQ{(i) + E
Plates
EQ(2) + E
EQ{2) +

160985,
21690.

PST
PST

—
o

23577.
25453,

PST
PST

[

Stay Plates

ST = BQ(3) = 11402. PSI

4) End Plate Stress
Corroded) = 1.7500

{ UG 34,
d

D (Corroded) = 4.9375

o=

B

EQ.

0.2 {see 13-4 (F))
nd Plate Thickness: L5000 Inch
End Plate Thicknegs Less Corr. Allow, =

v - 3.4 - 2.4(-%-) —  2.5000 Max 2.5

PSI

I

PST

.3750 Inch

o
Pty el
<



Header Design Calculations
Per ASME Code Section VIIT Divigion 1 1992 /A93 Appendix 13
Fig. 13-2(A) Vessels of Rectangular Cross Section
Sketch (1)

Jobh No.:9584591 (Return header)

Design Press. (P): 1315, PSI Test Press.: 1973, PSI
Degsign Temp.: 300. Deg. F / -20. Deg. F MDMT

Material: sa-51i6 gr-70 Normalized

Allow. Membrane Stress: 17500. PSI

Allow. Bending and Total Stress: 26250. PSI (1.5 x Membrane Stress)
Corrosion Allowance: .1250 Inch

Tube/Plug Sheet Thickness: 2.2500 Inch

Tube/Plug Sheet Thickness Less Corr. Allow.= t2 = 2.1250 Inch
Cover Plate Thicknegs: .8750 Inch

Cover Plate Thickness Less Coryr. Allow. = tl1l = .7500 Inch
H (corroded) = 3.4375 In

h (corroded) = 7.8750 In

Horz. Tube Pitch {(Pitch): 2.3125 In
D (Hole diametexr): 1.0790
E= 1.0 (see 13-4-g-1)

eh = em = (Pitch - D)/Pitch = .5334
¢ = {cl or c2)
¢l = t1/2 = .375000 In
C2 = t2/2 = 1.062500 In
a = H/h = .436508
I1 - £1°/12 = .035156 In¥*4
T2 = £23/12 = .799642 In¥*4
X - (I2/I1) a = 9.928535



Job No.:925B4591 2ack Header)

(1) Membrane Stress
Short-Side Plates
Sm = Ph/{2t1E) = 6904. PSI (1)

Long-Side Plates

Sm = PH/ (2t2em) = 1¢%4., PSI {(2)
(2) Bending Stress

Short-Side Plates

2
(sb)N = © -FCI. [1.5m%- n? (32K o 1537, peT (3)
12T1R 1+K
+ Ph201 1+a2K
(8b)Q = - ----- (----- ) = 19181. PSIT (4)
12T1H 1+K
Long-Side Plates
+ pnie2 1+a%K
(SbIM = - ------ [1.5 - {----- y] = 20913. PSI (5)
1212eb 1+K
+ Ph2c2 1+a2k
(SbyQ = - ----- (----- ) = 2389, PSI (6)
12I2K 1+K
(3) Total Stress
Short-Side Plates
(STIN = EQ{(1) + EQ{3) = 8441, PSI (7)
(STY)Q = BQ(1) + EQ{4) = 2&085. PSI (8)
Long-S8ide Plates
(ST)M = EQ{(Z) + EQ(5) = 22907. PSI (9)
(STIOQ = EQ(2) + EQ(&) = 4383, PSI (10)
(4) End Plate Stress UG 34, EOQ. (3) & (4)
d (Corroded} = 1.8125
D (Corroded) = 3.4375
¢ o= 0.2 (see 13-4 (F))
End Plate Thickness: .5000 Inch
End Plate Thickness Less Corr. Allow, = T4 = 3750 Inch
Z = 3.4 - 2.4(—%—) = 22,1345 Max 2.5
cdzzP
S = ------ = 13115, PSI



Job No.:95B4591 ™ube wall and Nozzle Neck C_‘culations

Tube Wall:

Degign Pressure (P): 1315. PST

Tube 0D (D): 1.0000 In.

Tube stress (S): 10000. P8I

Minimum wall = P * D/2 / (.4*P + 8) = .0625 In.
Actual wall: .0650 In.

Nozzle neck:

Inlet nozzle:

Design Pregsure (P): 1315, BSI

Nozzle QD (D) : 6.625 In.

Nozzle stress (8): 15000. PSI

Corrosion () .1250 In,

Minimum wall = P * D/2 / (.4*P + S} + C = L4056 In.
Actual wall: .7180 In.

Outlet nozzle:

Degign Pressure (F) 1315. P8I

Nozzle 0D (D) 6.625 In.

Nozzle stress (S): 15000, PSI

Corrosion (C) .1250 In,.

Minimum wall = P * D/2 / (.4*P + 8) + C = L4056 In.

Actual wall: L7180 In.

v
Jm



Amercool Manufacturing Incorporated
P.0O. Box 620

640 West 4l1lst, Tulsa,
(918) 445-5366

OK 74107

Customer: UNIVERSAL COMPRESSTION
Customer P.O. No.: UCS PO# )i4h- P
Item no.: CCW
Service :CCW
Date: 05-05-85
Approved:

Job No.:

Design Press. (P):

Header Design Calculations
Per ASME Code Section VIIT Division 1 1992 /A93 Appendix 13
Fig. 13-2(A) Vesselg of Rectangular Cross Section
Sketch (1)

95B4592 (Inlet/Outiet Header)

65. PST Tegt Presg.: 98. PSI

Degign Temp.: 200. Deg. ¥ / -20. Deg. F MDMT

Material: SA-516 GR-70

Allow, Membrane Stress: 17500. PSIT

Allow. Bending and Total Stress: 26250. PSI (1.5 X Membrane Stresgs)
Corrosion Allowance: .000C Inch

Tube/Plug Sheet Thicknegs: .7500 Inch

Tube/Plug Sheet Thickness Less Corr. Allow.
Cover Plate Thickness:
Cover Plate Thickness Less Corr.
H (corroded) =

h (corroded) =

Tube Pitch
D {(Hole diameter):

Horz.

t2 L7500 Inch

.3750 Inch
Allow.

tl = .3750 Inch

2.1875 In
7.6250 In

{Pitch} :
1.0790C

2.3125 In

E= 1.0(gee 13-4-g-1)

eb =
o=

em
(ol
cl
2
H/h

oo
B
ot

- t1°

- 23
(I2/T1) a =

= (Pitch - D)/Pitch =
or c2)
t1/2
t2/2

.286885

L004305 In**4

.035156 In*+*4
2.295082

L5334

.187500 In
.375000 In

I
Hol

/12
/12

Hhy



Job No.:95B45%2  inlet/Outlet Header)

(1) Membrane Stress
Short-8ide Plates

Sm = Ph/{2tiE} = £61. PSI (1)
Long-Side Plates
Sm = PH/ (2t2em) = 178. PSI (2}
(2} Bending Stressg
Short-8ide Plates
2
(sbynw = * -FSll 1 .sp?. n? (3FACKy) C 3189, psI (3)
12T1E 1+K
+ Ph2c1 1+a2K
(Sb)Q = - ----- (- ) = 4848, PSI (4)
12I1E 14K
Long-Side Plates
+ phc2 1+a’K
(SbIM = - ------ [1L.5 - (----- Y] = 7174. PSI {5}
12T2eb 1+K
+ Ph2c2  1+a%k
(Sb)Q = - ----- (----- ) = 1212. PSI (6)
121I2E 1+K
{3} Total Stress
Short-5ide Plates
(STIN = BO(1l) + EQ(3) = 3850. PSI {7)
(8T)O = EQC{1) + EQ(4) = 5509. PSI (8)
Long-Side Plates
(STIM = HEQ(Z) + EBEQ(5) = 7352. PSI (9)
(8T)Q = EQ(2) + EQ(6) = 1390. PSI (10)
{4) End Plate Stresg UG 24, EQ. (3) & (4)
d (Corroded) = 2.1875
D (Corroded) = 7.6250
c = 0.2 (see 13-4 (F))
End Plate Thicknesg: .3750 Inch
End Plate Thickness Less Corr. Allow. = T4 = ,3750 Inch
7 - 3.4 - 2.4(-%—) - 2.5000 Max 2.5
cd?zp
S = ------ = 110&. PSI
T42

ﬂmb



Header Design Calculations
Per ASME Code Section VIII Division 1 1992 /A93 Appendix 13
Fig. 13-2(A) Vessels of Rectangular Cross Section
Sketch (1)

Job No. :95B4592 {Return header)

Design Press. (P): 65. PST Test Press.: 98. PSI
Design Temp. : 200. Deg. F / -20. Deg. F MDMT

Material: SA-516 GR-70

Allow. Membrane Stress: 17500. PSI

Allow. Bending and Total Stress: 26250. PSI (1.5 x Membrane Stress)
Corrosgion Allowance: L0000 Inch

Tube/Plug Sheet Thicknesgs: .7500 Inch

Tube/Plug Sheet Thickness Less Corr., Allow.= {2 .7500 Inch
Cover Plate Thickness: .3750 Inch
Cover Plate Thickness Less Corr. Allow.
H (corroded) 2.1875 In
h (corroded) 7.6250 In
Horz. Tube Pitch (Pitch):
D (Hole diameter): 1.0790
E= 1.0(gee 13-4-g-1)
el em {Pitch - D) /Pitch =
8! {(cl or c2)
¢l ti/2
a2 t2/2 =
H/h .286885

£13/12 004395 In¥*4

£23/12 L035156 In*+*4
(I2/T1) 2.205082

£l .3750 Inch

2.3125 In

.5334

.187500 In
.375000 In

IE i i

I
il

i
1

o

fiw



Job No. :9ERB4582 Aack Header)

{1} Membrane Stregs
Short-8ide Plates
Sm = Ph/{(Z2tlE) = 661, PSI (1)

Long-$ide Plates

Sm = PH/ (2t2em) = 178. PSI (21}
(2} PBending Stress

Short-5ide Plates

2
(@p)n = + -FCll 1 se?. p? (222K - 3189, pSI (3)
12T1E 1+K
+ Ph2C1 1+a2K
(Sb)Q = - ----- {----- ) = 4848. PSI (4)
12T1E 1+K
Long-Side Plates
+ Ph2c2 1+a2K
(Sb)M = -~ ------ [1.5 - (----- Y] = 7174. PSI {5)
12Iz2eb 1+K
+ Ph2c2 1+a2k
(8h)C = - ~----- (----- ) = 1212, PSI (6)

{(3) Total Stress
Short-Side Plates

(ST)N = EQ{1) + EQ(3) = 3850. PSI {(7)
(ST)Q = BQ{1l) + EQ(4} = 5509, PSI (8)
Long-Side Plates
(ST)M = EQ(2) + EQ(BE} = 7352, PSI (2)
(STYQ = BQ(Z2) + EBC(&) = 1330, PSI (10)
{(4) End Plate Stress UG 34, EQ. (3) & (4)
d (Corroded) = 2.1875
D (Corroded) = 7.6250
c = 0.2 (see 13-4{(F))
End Plate Thickness: .3750 Inch
End Plate Thickness Lesg Corr. Allow. = T4 = .3750 Inrch
% = 3.4 - 2.4(-%-) = 2.5000 Max 2.5
cd?zp
S = -~ = 110e. PSI
T42

U



Job No.:95B45%92 ™abe wall and Nozzle Neck C Tculations

Tube Wall:

Design Pressure (P): 65.
Tube OD {DY: 1.0000 In.
Tube stress {8} 10000C.

Minimum wall = P * D/2 / (.4%P
Actual wall: L0600 In.

Nozzle neck:

Inlet nozgzle:

Design Pressure (F) 65.
Nozzle 0D (D) : 1.9C0 In.
Nozzle stress (8) 15000.
Corrogsion o) .0000 In.

Minimum wall = P * D/2 / (.4%P
Actual wall: L2000 In.

Outlet nozzle:

Desiagn Presgsure (P) 65.
Nozzle 0D (D) : 1.900 In.
Nozzle gtress {38): 15000.
Corrosion (C) 0000 In.

Minimum wall = P * D/2 / (.4%P
Actual wall: L2000 In.

L0032 In.

.0041 In.

.0041 In.



