‘9 ]302— ,(‘PAGE 1423

JUL-20-88 18:11 FROM: S0UTHERN HEAT EXCHANGERS ID 2@534 E.EHZJ 4
- -:ic_-f o as req -tiy the provizions of the ASME Code rules. St » VI, Division 1 ITEM NO.
~032 o AR b . Stite ey~ 10

1. Manufactured and centified ny_ Southern Heat Exchahger Corp. 400 65th St. F.., Tuscaloasa, AL

AL 8 Il WY et e T

‘r:amo and address of manulaclgn

2. Manufactured ror,,,.€.. JQJ?%( D"k &QE,MGLS_}{_QQ - '\.ﬁq.‘_..LULﬁXLA “\.;b’eﬂ 4
rgma ni adgioks of purchasar) .
3. Location of instaliation }_. {. CJUQ)!’\'{' d@,ﬂ%ﬁuﬁﬁ Aiﬂ@-_}xaumnm‘_,:[‘x e

(rlame and addrass)
- 1950

! [} E L i -
comlp s, 8100 i e A ——

NQrZ. GF Yart., lank) Imirs. sanul ng,) ({CRAN}

3. The chemical and phygical properties of aif parls maet the requirements af material spacifications of the ASME BOILER AND PRESSURE

VESSEL CODE. Tho dasign, sunstruction and warkmanship sonform o ABME Code, Ssction VI, Division 1; 1 Qﬁ
{year;
A e e saaat e TR e e e e -
faddeuﬂi mmu (Coda Case nu} . (spefial gervice por WS- 1200
Htams 6-11 inglusive to ba campletad for smgle wall vessels, jackets of [ackotad vessels, or shells of heat exchangars.
& .
6 shet BA=l0e B . K]S Ol o -H.2de o' 2 518
it (spes. Y., qraae) fnhom. Ininmua: un 3 {Gaer avaw, ) {dia. [0 (. & in.p {ength [ovqrallj m & ihy
- .
7. Seama,_ SiALS, —_ "ZEA — — - — |
Hlong. (aol.. anl]) {AT (spat o7 futiy L (%Y {HT tamp. *F) (lirﬁa_l {Qeein (bt angh)) {ATizpot, parval, of ki tao. nf courags)
8. Heads: (3l - SRR (| T . S
{malr’l. {spec. no.. graaaj {man't, {spe. no., gradaer)
Lasal on (oo Minunum Corrosion Crtwn Keluckig Etlinticar Canigat Homlsphuncal Flat Size o Preysure
Bottern, enda Thickneia Alipwance Radius Aadiun Aatia Apex Angle Radiux Piamusigr {CONYeX ar conDayd

- ————— RSN UI P, [P

| A RN N -
1 B IS IO IR IR E—
it rarnovable, holts used (describa othar fastanings): Sy —
{mat'l, Apac. Ad., gr, siks, no.)
8. Typa of jacket: _Nane ____ ... Progftest e e
10. Jackat clisyre; None If bar, give dimensions: i boited, describe or sketch.
{descrle ax oges & wala, dar, gig.)
1. Mawp: . 1% atmex. !emp.“E_JE;'E_. Min desian metat temp. 15 at IS Hydro., RDeR IHERTRIG est pressure_wJ.tLiW.
[-L]] I*Fy {581) 2T
ftams 12 and 13 to be completed for tube sectlans.
u bl Coe
12, Tubksheats: DR-240-Blbl, = & "'1 PSRN . ——— =)
{Hatonary mar'l, (spec, fo., gLl (ak (inn:umuct 19 prossul (nnm thigxnass (m n [eare. wiow. (n) attachment {(weided. Qofiegl)
YN 1
cBeh . 2B 1WpY o )
il&ating mal'l {3pec, No., gL} {dha, fan)y {nom, thicknass ) {anez, allaw. (n.y) {mttacamann
N p o
14, Tubes: & ~Lilol ! . D | S (-1 S
Il (5L, itk o 100 inp fanm, kA B duleud’ JALQE)) [GI3] Hyps (straight or U}

Htams 14-17 Inclusive to be completed for innar chambers of jackated vassals ar channsls of heat axchangers.

u ! w ! "
1. snel: HA2A0 - Bl . 2Ral = T =118 I L P = S
{trat’L (apee. fey, gl {rien. thicknesk (in.)) {gart. @ltow. I h {eha, 1o {It. &an) {tang th {ovara} (1. & i)
15. Seama: SMGL BaNT, SPOT. . 8S4 oo = N i
{lang (dbl, angh) AT (apot o7 feli) tadf 1% {HT lamp. (*F) {tlmay} (gink (dol, gl AT (apal. darnal, or fyilh (ne Bl couraes)

16, Heads: (a) DA240adlal . e (b;wﬁm-,,m..

fendv (snec A, Qraqel)

tmar't, mum& TN qraden
Loeaion {ion Mintmum cnnn:mn Crawn !(nur;klu E'[lphml Coneal Hnml:phnn::u Elat Rl 16 Prassure
DOKEm, phds) Tnickn“! Atlgwance Hadeud Radiua Pag Apex AnRgie Radws iarmuer (CRnYEE Ar EOACAVE)
i Q ¥ . I,S"ISL o) i 2.1 - WL OOMEAE
B - -Llﬁ.awm,a..___ S 45,074 ) FLAT

] mmavanle, holts usad (describe otherfasten!ngs). Mﬁcﬂ\ﬁh S,
[mar'l., AgéL. nd., gr., dizw. noy
’ g at_] ( Mydro., gaguy arambytest pressure_uS_A

7. MAWE:_ TG atmax, temp. ,%nn_m, Min design matal temp.: ]
D] (*F) {tag (2]

This farm may ba abtained from The National Board of Boller and Prassure Yasiel Inspactors, 1055 Crupper Ava., Calumbus, aH 43228, gfv




JUL-2¢-98 1B:11 FROM:S80UTHERN HEAT EXCHANGERS ID: 285345223 i PAGE 15723

A e uatss Rt} (REMATSLF

!t
- 18, Noizzles, inspection and safety \‘ Spenings; L i
‘! * Purrasa Galal, Nom. Rainforcoment Haw ] T
oullat drdln, ata} ﬂumhur.__. Dy, or su?‘ Type Mai'l Thickagss Matariat ’\Mlachqd ﬂLaeauun
‘E - 60T | A RRoi | oh- e - am [hedenT | Wabed rel
PUT= A =4 ]4% 4 v Al 235 v v b {Ponact |
% Newr 3 P v 0 ame |G v v
q | Ve 4 v b b ‘ NLEX . * u
19, Supporta: Skirl =) Lugs A Lags Otnar Attachad VL (AT

{yss ar noy inG.} (ho.} (deacrbo) dwhare and hoe)

20. Ramarks: vanulaeturaes’ Partiar Data Heparls propasly idemtiisd and signed by Commissionad Inspectors have begn furrigped tor the
following :tams of the report: =2

{name of pan._ﬁu'm Auymaes, Mirg. Aame and idantily-ng 1801
! 1]
16 2008Y Flewn vt Parzsi imd wd . TR T T (54 240 -3l =TS0
[0 % fo2h D e 1 B1 3102 Laete, Lovs $8.4ma . Sirtute Bostl, D% BEH,
C1) CensE & Cads e :

et e

et R —

[N [P

v = S LA kA ¥ e o mmaan e e

GERTIFICATE OF SHOP COMPLIANGE .
We certify tha! tha staiemanta made in this repart are correct and that afl details of design, materlal, constzuetion and workmanship of this

vessel coniorm to the ASME Code for Preasure Vessels, Section VI, Division 1. .
" Certiticats of Authorization no.__ 2037 eypwres Feb, 28 19,31 . ) . Q*l [ /
pate 4= =30 Name__Southarn Heat Exshanger Corp. Slgned / yuil e
|manulag Iuren (r#grﬁwntuuwr
CERTIFICATE OF SHOP INSPECTION
Vessal constructed by_ Southern Heat Exchanger Corporation at_Tuscaloosa, Al,

I, the undersignad, halding a valid sommussten 3ugd by The Natienal Board of Boiler and Pressure Vesaol Ingpectars and the state ar prov:
and employed by___Commercial Union Insurance Co,
- otBoston, MA  saveinspectad the grassurg vessel desenbed in this Manufacturers’ Data
Report of ek 2% 16,90 and stata that, to the best of my knowladge and beliel, \he manytacturer hag gunstructad lhis
pressufe vessal in accordance with ASME Cade, Section Vil Qivisien 1. .
gy signing thiz certificate neither tha inspector nos his employar makes any warranly, 4xpréssed or imptiied. concerning the pressure vessal
dascribed in the Manufacirers’ Data Report. Furtharmera, neither the inspesior nor his employer shall be liabla in any manner for any par-
sonal Injury o proparty damage of 3 lnss of an d arising 1y ”or connecled with this inspaction.
Damggc"_l_lﬁgw Signad_%%.m__w Commissions NBSLs NY_ 2182
¥ Qrigad nsgacian B . M . B I"OOkS Mﬁfﬁfd‘j?m uAtaryameslsl 313, prov and na.)

CEATIFICATE OF FIELD ASSEMBLY COMPLIANCE
We eertify that the lield assembly construction of il parts af this vessal vopforms with the raquiremanta of Saction Vili, Division 1 of the
ASME BOILEH AND PRE3SSURE VESGEL CODE. ’
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GCERTIFICATE OF FIELD ASSEMBLY INSPECTION
1, tha undarsignad, halding 8 valld comimission igsued by Lhe National Board of Boiter and Preasura Vessal Inspestors and the state of prove

Land empioyed by

Jamr e —

inceof__. oo

PR have eompared the statements in this Manutaciurers” Data
Report with tha aescribed pressure yessel ana statg thai parts referred ta as dala items not ingiy2ed w the
cartificate of 3hee (nspection, Nava been nspected by me ana ‘hat to tne best of my knowledge and baliaf, tha manufacturer has con-
sksembled this pressura vessel in accordance with ASME Code, Section Vill, Division 1. The described vessel was inspacied
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I.A.A.; Ho.l})30r2 - |6 Quantity /

ﬂﬂ.'\'_.".. RATING - SHELL
_Yceoder) Condenser Vaporizer Heater
Plant, BESLmo) T Raved by_A. o il /el Date
12-33-8%

Project No.___ L #3272~

mis is not & complete specification. See Standard Engineering Specification SG7E, "Shell and
Tube Heat Exchanger Procurement Work Sheet™ for additional information which must be furnished
wenrdor. .
- /0 6614{ G/unm— AL s &Ar

MATERIALS < T

Tubes: aEf/ZS £ S?é;
CONSTRUCTION

Type Name:  Fixed tube sheet U-tube (Externsl floating head )

Internal floating head

Type Figure: SCLE Figure 24 2B 2C 3A

With Welr

TEMA Type Designation: BE

Kettle reboller

38 AC 3D’M’LB sA SB 5C 5D 64 62 &L
Without Weir

FPosition: | Horeentdl Inclined degrees
g (front) head: Bonnet Channel Cone Elbow
Pupem (rear) head: Bennet / Channel Baffle Funnel separator  Cone
Elbow Cover plate
Shell sxpansion joint: Required (Not required )
Tube Side Shell Side

Design temperature *C *C
Design pressure paig _psig
Fluid Boiling| iquid Boiling \liquid Nonpulsating

‘- Gas sersing vapor Gas Fondensing vapor

S1ZE :
No. shells per unit g Finned tube — in.
No. tube passes per sheil T™ube CD e in.
Outside area per shell — sq ft Tube wall thick. Loy in.
Outside area per unit A A 3q ft Tube pitch ~— in, :
Nominal shell ID in. Tube pattern Triangu.ar ) Rotatec square
No. tubes per shell : are
Tube length ;é ’ En Baffle pitch g-%— in.
Baffle cut o § of dia.
Shell Type [EZ] F 3 Baffle type (Sc%ntal Y Touble Segoental
— No. pairs of se g davices

CONKECTIONS (Per SC1E Par. 20)
Front -es=bep head : g G " inlet

:ﬁ &6 -~ outlit. :

Rear Omshabise head " inlet " cutlet

Shell " inlet E ; " outlet "
PERFORMANCE PER UNIT Tube Side Shell Side

Load 2,5 Ml Peu —_

Yluid Pepcess ClarEe

Total fluid in TTogio0 g 1b/nr Sut-3 cre <abiler

Condensate ocut - 1b/hr — 1b

Vaper out — 1b/nr — 1v/hr

Inlet tamperature 2042 . °C To e . °C

Cutlet tszmperature A Ay *C oy oC -

Normal operating pressure —_ “paig-mmig abs — “peig-mmty ALS

z

Pressurs drop

vyl ~-omity

i "~ pelamig

T

Rev. /72




T, AL RATING ~ SHELL AND TUBE HEATCHANGERS

F.AA. No. 2302 - | Quantity / &Eoolor \ Condensar Vaporizer Heater
Project No.__(p 232~  Plant_ BEASMo) T Raved by L For Hublein Date & /3 /58

This is not a complete specification. See Standard Engineering Specification SG7E, "Shell and
Tube Heat Exchanger Procurement Work Sheet” for additional information which must be furnished

wendor. . .
e Ao Aol fer %m, Tres (2f
Tubes: J/6 L S5
CONSTRUCTION :
Type Name: Fixed tube sheet U-tube @cﬁenul floating head )

Internal floating head Kettle rsboller

Type Pigure: SCIE Figure 24 2B 2C 3A 3B 3C 3D'M,LB 54 SB S5C 5D éa 68 &C
With Weir Without Weir

TEMA Type Designation: BEP

Position: Vertical I Horizontal ) Inclined degrees
M (front) head: Bonnet Charnel Cone Elbow
Pebiem (rear) head: Bonnet Channel Baf{le Funnel separator Cone
Elbow Cover plate
Shell expansion joint: Required ot required)
. Tube Side Shell Side
Design temperature *C *L

psig

Design pressure peig
Fluid Boiling| liquid , Boiling\liquid Nenpulsating )
Gas ersing vipor Gas ensing vapor

SI1ZE
No. shells per unit Finned tube — in,
No. tube passes per shell Tube OD s in.
Outside area per shell s~ _sq £¢ Tube wall thick. (e in.

Outside ares per unit A ) sq ft Tube.pitch in.
Neminal shell ID in.  Tube pattern (Trimgulu:s Rotated sguare
No. tubes per shell are
Tube length ;é £+  Baffle pitch 7% " in,
Baffle cut = O £ of dia.

Shell Type m F J Baff{le type (s.genul ) Double Segmental
- No, pairs of se g devices ii

CONNECTIONS (Per SG1E Par. 20)
Front -es=bep head - " inlet = " sutlet

Rear camhabiar head " inlet " cutlet "

Shell E " inlet P " sutlet "
PERFORMANCE FPER UNIT Tube Side Shell Side

Load 25 mA  Pou/hr —

Fluid PEDCEES W ATE L

Total fluid in 75300 _gwmw 1b/ur SR gre <nbingiar

Condensate out - 1b/hr — 1b/nr

Vapor out — ib/nr — 1b/hr

Inlet temperature 00,2 °C NEZTW A -

Dutlet temperature e *C Sy *C -

Norma) operating pressure — psig-mnHg abs -— psig-mmiy a>s

Pressure drop 7 __psi-emiiy 2/ P iy

Rev. 1/72




HTRI SHELL-~AND-TUBE HEAT EXCHANGER PROGRAM ST-4
*FIRAL RESULTS* PROBLEN DESCRIPTION-LB COLM TAILS COQOLER

DESIGN CASE

MULTIPASS

¥0D 6.01-0.11

FLOW IN A T.E.M.A. AEP

SHELL WITH

HTRI VERSION PAGE NO- 10

CASE-73021~186
SEGMENTAL BAFFLES ALT. SOLN.- 2

o1
03

04
05
06

a7
os

09
10

11
12
13
14
15

16
17
18
13

30
3
32
33
34
as
36

t424 PROCESS DATA ****

COLD SHELLSIDE HOT TUBESIDE

FLUID NAME WATER PROQCESS

FLUID CONDITION SENS. LIQUID SENS. LIQUID
TOTAL FLOW RATE {1000 LB/HR) 271.355+ 75.300
TEMPERATURE, IN/OUT (DEG F) 87.0 / 104.0 215.0 / 113.0
TEMPERATURE, AVERAGE/SKIN  [(DEG F} 95.5/ 102.2 164.07 135.7
PRESSURE, INLET/AVERAGE {PSIA} 0.60/ 0.00 6.00/ 0.00
PRESSURE DROP, TOTAL/ALLOW (PSI) 9.89/ 10.00 7.457 10.00
VELOCITY, CALC./MAX.ALLOW (FT/SEC) 2.887 0.00 4.50/ 0.00

FILM COEF (SAF.FACT} {BTU/HR Frr

) 1500.91 (0.97) 407.48 {(0.97)

FOULING RESISTANCE (AR FT2 F/BTD) 0.,00100 ¢.00150
DENSITY {LA/TTI) 61.9480 54.5048
THERMAL CONDUCTIVITY (BTU/HR FT F) 0.3652 0.0776
SPECIFIC HEAT CAPACITY {BTU/LB ¥) 0.99%0 0.6000
VISCOSITY AT AVERAGE TEMP (CP) 0.72583 0.33622
VISCOSITY AT SKIN TEMP (CP) 0.67584 0.38619
*#&d* QUERALL PERFORMANCE DATA **»**
TOTAL HEAT DUTY REQUIRED (1.0E6 BTU/HR) 4.608360

EFFECTIVE HTD, {(LMTD)(F}{DELTA)} =

(DEG F) S5B.56(0.29){1.00)= 52.2

F FACTOR={TUBE) (BAFFLES}{F/G) (EOT/COLD}=(0.897)(1.000){1.000)(0.997)
OVERALL COEF, REQD/CLEAN/ACTUAL{BTU/HR PFT2 F) 131.36,/ 244.11/ 146.61

*bsa CONSTRUCTIOR
NO. SHELLS SERIES 1 PARALLEL 1
KO. PASSES SHELL 1 TUBRE 8
SHELL I.D. (Im.) 21.250

BAFFLE TYRE HORYL SEGMENTAL

CENTRAL SPACING (IX.) 7.850
IHELET SPACING (IN.) 12.578
OUTLET SPACING {IN.) 10.578
BAFFLE THICKRESS (IN.) g.1a8

PAIRS SEAL STRIPS

F—~-STREAM SEAL RODS{IN.) L.000
TUBE TYPE PLAIN
OVERALL LENGTH [rr} 16.000
EPFRECTIVE LENGTH (FT) 15.667
LAYOUT ANGLE (DEG) 3o
PITCH RATIO 1.250
WEIGHT ESTIMATION (LB/SEELL)

2 TOT.TUBRESHEET({IN.)}

INFOBRMATION *»#***

TOTAL SURFACE AREA L (rT2) 687
EFF. SURF. AREA (FT2/SHELL) 672.6
TEMA SHELL TYPE E REAR HEAD OFFH

NO. CROSSPASSES/SHELL PASS 23
BAFFLE CUT (PCT. DIM) 19.41)
CUT AREA(PCT)1) 15.8 2) 0.0 1) 0.0
CUT HEIGHT FROM CENTER LINE (IN.)

POsS-1) - 6.5 2} .0 3} 0.0

4.0 IMPINGEMENT PLATE HO

NO. 4 PCT.TUBES REM. (NONE)} 0.60
TUBECOUNT PER SHELL 164
TUBE PITCH {IN.) 1.2500
QUTSIDE DIAMEITER (IH.) 1,000
IHESIDE DIAMETER (IN. )= 0.8%70
SURFACE AREA RATIC (OUT/IN) 1.149
DRY 6186 WET 8705

**s» SHELLSIDE PERFORMANCE *#*#+

01 NOM. VEL, X-FPLOW/WINDOW 4.35/ 4.%0
02 FILM COEF, X-PLOW/WINDOW 1763.4/ 1183.5
03 FLOW FRACTIONS FOR HEAT TRANSFER= 0._623
04 A=0.199 B=0.335 C=0.129 E=0.13% F=0.138

#4424 SHELLSIDE HEAT TRANSFER CORRECTIQNS #*a»s
05 TOTAL BETA GAMA END FIN
06 0.859 0.897 1.07¢ 0.978 1.000

#*&4 PRESSURE DROPS **** (PERCENT TOTAL DP)

07 WIND 28.23 NOZZLE SHELL 2.88; 2.8%
08 END 3.97 (IN/OUT) TURE 5.01,/ 2.96

#44s B_T. PARAMETERS #*#4n»» SHELL TUBE
0% WALL CORRECTICHN i.010 0.3%17

10 PRANDTL RO. 4.8 6.3

11 AVERAGE REYNOLDS KO, 43264 T9351
12 BUNDLE INLET REYNOLDS NO. 43907 98860
13 BUNDLE OUTLET REYNOLDS XNO. 52820 61241

14 FOULING LAYER {IN.) 0.00000 0.00000

#4%% THERMAL RESISTANCES **** (PCT. OVERALL}

153 SHELL TURE FOULING METAL OVER DES
16 9.717 £1.32 39.94 8.576 11.616
17 TOTAL FOULING RESISTANCE 0.002724
18 DIFFERENTIAL RESISTANCE 0.000792

#+4d+ SHELL NOZZILE INFO. **** TINLET OUTLET
19 INSIDE DIAMETER (IK.} a1 3.1
20 VELOCITY {FT/SEC} 3.42 3.43
21 DENSITY {LB/FT3} 62.037 £1.836
42 R~V~5Q -NOZILE (LB/FT SEC2} 725 728
23 —SHELL EXT. (LB/FT SEC2)} 21938 2206
24 HEIGHT UNDER HOZZLE {IN.} 6.7 0.7

¥+ TUBE HOZZLES {RADIAL} ** INLET OUTLET
25 INSIDE DIAMETER (1K.) 3. 3.1
26 VELOCITY ({FT/SEC) T.70 7.16
27 DENSITY (LB/FT3) 52.881 56.929

ekt DIAMETRAL CLEARANCES s

28 BAFFLE-TO-SHELL (IN.) 0.1425
2% BUNDLE-TO-SHELL {IX.) 1.4483
30 TUBE~TO-BAFFLEHOLE ({IN.} 0.0313
31 MULTI.SEG. BAFFLE OVERLAP (IN.) n.co00

32

LERZ &2 RN

SEE FOLLOWING PAGES FOR CALCULATION WARNING MESSAGES
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