APV Condenser/Shell and Tube Heat Exchanger

Stock No. 850.PFZ T —

APV Condenser/Shell and Tube Heat Exchanger. S/N E-2515, The shell side is 316L and the tube side
is Titanium. Itis 18 foot 10 in. and has a tube surface of 1,752 square feet. There are (2) 16 in, shell side
inlets. There are (558) 3/4 in. Tubes, and the shell is 31 in. inside diameter. The way that it was set up
the temperature in was 113 °F and the temperature out was 85 °F on the tube side. On the shell side the
temperature in was 74 °F and the temperature out was 99 ° F. The heat exchange in btu's per hour was
8,184,000. Dimensions 19 ft. L, 32in. W, 28 in. H (overall 78 in.), Inlet 28 in. / 1 on bottom at 6 in., 7 in.
one on bottom 6 in. Pipe that came with chiller is 7 ft. L, 20 in. Diameter, one on side 12 in. Diameter. 1-
1/2 in. outside of pipe.

Killebrew Engr.Corp, now Emfab, INc. House Springs, Mo. 63051
2/20/79 certified 6/6/80

Pfizer, Groton Connecticut

Vapor pounds per hour shell 70 methanol and 7,912 water

Liquid 334,750 pounds per hour
Non condensables 35 pounds per hour air
Size 31-192

Square foot surface 1,752 shell 1,752

Temp in 113 shell 74 tube

Temp out 85 shell 99.2 tube

Operating pressure shell 1.39 psia

No passes per shell crossflow shell 6 tube side
Velocity 5.5 ft/sec tube
Pressure drop .2/.12 shell 10/13 psi tube
Heat exchange btu/hr 8,184,000

Transfer rate surface 210

Design pressure 60+ shell 75 tube
Design temperature 350 350
Tubes titanium 558 3/4

Shell 316 L 31"id







HEAT EXCHANGER SPECIFICATION SHEET"

1 30D 1O,

2| customer  PLizer Inc, __REFERENCE Ho.

3| aooress ~ "Eastern POInt Road ___rroposaL ro.

4| PLANT LOCATION _Groton, Conn. 08340 oarE 2/20[79—~ ]
“s | SERVICE OF UNIT Methanol-water Condenser TEM NO.

s\size 3/-199 rEFixed Tubesheet (i0%2) CONNECTED 1N

7

SQ. FT. SURF.JUNIT (CROSS) /752, SHEUS/UNIT ONe  SQ. FT. SURF./SHELL ‘{“‘Oss’ /75','2 )

PERFORMANCE OF ONE UN!T

____SHELL SIDE___ _JUBESDE |
Mecﬁanﬂ-water Va or. __8alt Water )
- ____ VAPOR lbs[hr e} 10 Methanol + 7912_w_é§;:~e~1;______~__~_w_, e -
| LQUIB ' - 334,750_ R
___ STEAM
NON- cow:ras;x_gggs 35 1bs/hr air —
| FLUID VAPORIZED OR CONDENSED
STEAM_CONDENSED —
GravITY 1,03
VISCOSITY

| MOLECULAR ViEIGHT _ .
| SPECIFIC HEAT BIU/LB." F | .97 BIU/LB.F
| THERMAL CONDUCTIVITY T BTU/HR-FT-* F BTU/HR-FT-* F
LATENT HEAT ETUstE | BTU/LD
TEMPERATURE N 113 "f] 74 (Hax. Summer) ¢
¥ 2s | TEMPERATURE oUT . ~ _ﬁiﬁ%ﬁ%gﬁﬁ . "F| 99,2 _°F
26| OPERATING PRESSURE 1.39 psia Ps;c PSIG

¥ 27 | NO. PASSES PER SHELL N Prraa J0a0, X _ A

* 28| veLociTy i 7 FT/SEC. 5. 5 FT/SEC

%25 PRESSURE DroP _ Max, I Y Y PN T P31 10 /73 Bst
30| FOULING RESISTANCE (MiN) 1 .0005 ey .001

¥°31 [ HEAT Excrans SED-BTU/HR 8,184,000 : MTD CORRECTED-"F 29 9 (WTD)

# 32| TRANSFER RATE—SERVICE ) 210 CLEAN
33 : - CONSTRUCTION OF ONE SHELL
34| DESIGH PRESSURE _ 60 + ¥V, PS 75 Ps
35| TEST FRESSURE PSI_ __Psl]
36] DESIGH TEMPERATURE , 350 °F 350 —F]

37[7usss  T1 NO. 55¢ 0p37L vz 20 Lemcnii /0 PTCH 7 Sgciaras

¥ 38| sHew 316 15,5, 15.2/7 op. Jsnew cover” (NTEG) (REMOV)
¥ 39 | CHANNEL OR EONNET Fi—op—yetr—gtF] ANNEL COVER

' ua | T L o | TUBESHEET-FLOATING

Y 41| BAFFLES—CROSS 3/ 7 [ TYPE ' FLOATING HEAD COVER ___

#42| BAFFLES—LONG _F/ 4 L TyeE (P, _{IMPINGEMENT PROTECTION _
43| TUBE SUPFORTS i
44| TUBE TO TUSESHEET JOINT v i ]

45 | GASKETS - ) .
Hoas couixacnoms -SHELL_SIDE W Z =774 ouv - #7 __rating 150% ?‘?F -
¥ 47 ___CHANNEL SIDE____in Z o 5T Rating _ 150 B E

43 COnROalQN ALLOHAF{CE—szELL snca _None TUBE sznr None o e

43| CODE REQUIREMENTS  ASME ‘ TEMA CLASS C

53| REMARKS _ ~

5i Shell 1 side materlals [S_to be 316 L or titanium, Tube side .

52 materials to be titanium or . $tl. Uncondensed vapar leawing ..

s .uzh__nounnde.nsm&q not f‘n e rpc:ﬂ 20 4 lb_r
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5. The chemical and physical properties of all parts meel
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sion 1 L97 ] . and Addenda to Summer_ 1979 and Cade Case MO, o sommmoms e
{Y=ar {Data) .
Specisi service per UG- T U S e e e

fManufacturers’ Partiai Data Reports aroperly identified and signed by Commissioned Inspectors havs Dasn inenisnad for

“the foliowing items of the report

™
d for single wall vessels,

ac, M., Grae}

8. Shéil: Matsria min
7. 500 in.  tength

Oiam.

CERTIFICATE (OF COMPLIANCE

We certify that the- sté!ements made in this report ars correct and that att details of design, material, construction. and

workmanship of thisyessel conform to the ASME Code for Pressure Vessels, Section.‘{.uﬁi)ivision_ \/‘ "3
o G- (> =30 signea Killebrew Engr. (OTD. . oY ROIORS B ARt
[Manufacturer} - - (Hapresentative) 31
. . Tl 1 4 ¢
" Certificate of Autharization No. ___J:,z_gig_l_w,_. e BXPIES __,__yi_LJ_-L*iﬁ,___,_. 19 2

CEATIFICATE GF SHOP INSPECTION -

e o S y . 3= JUTICIS
Vsssel mads by Xillebrew Engr. Corp. a St. Louis, Missouri
he National Board of Boilar and Pressure YVassal i

1, the undersignad.' hoiding a valid commission issusd by t
the Stare of Province of bEsemIl ! and smpioysd by COAMAT jal lnion
men in nis odanufactirac

iod

have inspected ine pressurg vassa

[ P R—— -
o A W04 13 ., and state that, to (he Dest o

constructed this pressure vessel in accordance with ASME Code, Section Vi, Division 1.

oy knowisdge and Deliel

warranty, expressed or implied, concernmg ine
neither the inspector aor his sraployer shall e 3
any kind arising from or connected with this ;

By signing this certificate neither the Inspactor nor his employer rmakes any
pressure vessal Qescribed in the Manufathars' Data Report. Furthermore,
liable in any manner for any perscnat injury or property damage or a loss af

inspection. 4 : 67/0

WECIES

Date — <5 ""” ‘N . %
Signed _{ LA LAF O Vi . Commissions L S
()nspec{or)/ (Nat'l Board. State, Province and Mo}

CEATIFICATE OF COMPLIANCE FOR HELD WORK

nat ait detatis of design, matsne

Wa certify that the statements made in this report are correct and t

waorkmansiig of this vessel conform to the ASME Code for Pressure Vessels, Section VIl Divigion 1.
BY e e

TRzpreseriative)

Date Signed ;
. - (Manutzcturer)

e R R -

v Certificate of Autharization No. -

CERTIFICATE OF FIELD ASSEMBLY INSPECTION

oiding a valid commission issued by the Mational Bo
i . and emploved by —.

. have comparad the statements in this Manu

1, the undgrsigned, h
the State or Province of -
of

described press
of shop inspection, have been inspected by me and that, U

his pressure vessal in accordance wit

facturers’ Data R2port with the

ure vessel and state that pans refarred to as data Hems .
o the best of my knowizdge and beliet, ine Manufacturar

. not ochsded o the

certificate

has constructed and assambied h ASME Code, Sectinn VI, Civisinn *

ard of Boiler and Pressure Vessal inspectors andior

! Tha described vessel was inspacted and subjected 10 a hydrostauc test of . e e 3L
By signing this cartificate neither the INspector nor his employer makes any warranty, aupressed or imphed, cancermng the
pressufe sessel described in this Manufacturars’ Data Raport. Furthermaore, agither (he inggecior nar nis empioy:r shall D 3
1 iabie in any manner for any persanal injusy Of proparty damage ©f 3 loss of any king adsing from or DonmTen aith (s
inspaction.
Date . i
Signed . p— Commissions ) . . S
LA tnori 2973 insoetornt bt
7/ This faem (200108} may be ontained fram e (rder Degt, ASME A% T T LT AL

it T £
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double buét ey

'

i Ml of Cour)sl __I:L_._
or Fuu)
3. Hesds: fa) Matarial .. {bY Matarial
T Spec, Mo, Grada)
Location Mimmum Corrosion Crown
{V'ow. Bortomn, Thickness Aitowance Radius

(Waided, DWW, Sngl, Lap, Bumy

Ellipticsi
Ratio

Caonical

Hemispherical
Apaz Angls

- Radius

Flat
Diametsr

Side to Pressurs
{Convex or Concave}

(£ L R—

ib)

31 cemovab)a bcms used {descnbe other futzmmgs)

Tyne of Jacket

{#raterisl, Spec. Neo., Gr Sem, No)

w Proof Tast

. ‘..ecxet Closura

. (Dmrmouogmhwd Dar, stc.)
i bo«ed clencribe or akamich.

'il bar, give dimangions

IR R Cansm.c*»d for max auowaoie war*(mg prusura 60/_{‘;\!‘ psi at max. temp. _.__,_.._.3_29 7 Min. wernp. {whan

leds thaw .20 ¢} F. " “Hydrostatic, preumatic, or combination tast pressure - PRI
feerns 12 gt 13 1o ba sompieted for tube suctions
1 Tubeshonts: S:anonary—-—Malenaé SAZLO 210 Diam, 35.750 in

{Spac. No. Or, {STbiact Wy omutum)
MNominal Thickness . §.. iz .Q_._, .in. Corrosion Allowanca . . in. Att-shment W& id A
(Waiced, Boited;
Floatingiatarial Diam. in.
{Spwac. No., Gr.}

Mominai Thickness in.  Corrosion Aflowance in.

Attachmant '
13, Tubés *aterial | SLB._(B— % Glg: )2 Q.0 . 75 Q in.  Nominal Thicxness 20_._.__7{/6! gauge

o fea . e - . 0. ) JRRNCH e
T e L5580 Type  Strafght
{Btrsignt or U™y
items 1417 inch to be stnplated for inner chambars af j oy is or channels of heat exchangers
T Sreii Mamrial = g ; Morminal Thickness _ 3 2 5 e i1 Corrosion Aflowsnce
-!9“‘ ., ., -

. ) v .5

e, R 750 in.  Length ! -t 1 00
15, Soams® Longituding r‘mm lo_hutt weld AT RO e, EFfiCiRRCY

# . {Welded. Obl, Sngl. Lan, aun) {Spot or Full}
£ Time Gitn __double hutt weld I
(Waided, Obi, Sngt, Lap, o)
“N,[ No. of courses ____ }_
590( Panial o7 Ful) ,
18, Meads: (3) Material 2. qAEz_I 6 70 {b} Material SAS ‘ 0"'70
. i . R pec. No.. Gradef, R R . {Bpac. Mo., Grade)
Laocation Mammum Corrosion Crown Knuckle _ Ellipticst
{Top. Bottom, Eruds) Thick Al Radius Radius Ratio
o ___.&nd 23125 Af!{ %
e _2nd AN - —
Conical Hamispharicst Fiat
Apax Angie Radius Oiameter

8y 32 H COMCOME

{&} [ 11

if ramovetie, boits used {desnribe other §: ings) _SALQ 2 = R7 1g9b-24

{Matwmt épm No., Ge., Size, No.)

17. Constructed for max. slowsbls working prassure psi at max remp. “:}_EQ__ . Min. temp. (when

iessthan 207y . _ .
T TemTS beinw to be letad. fur a/l 2
-8, ::af-mg Vaive Outiets: Numbqr . .

whm 01

F. Hydrostatic, prfednftalig] /Sf,,évﬁy‘cfay'qﬁ/ut pressure ._...L;L'Z,_,, psi.

in pxpmg

Location . —
18. Mozzias:
Purpose Diann. Nominai Reinforcemnent How
t. Qutlet. Drain) Mumber “orSize  Typa Material Thickness Materist Attached
P .
—inler 2 16" _flg. 3161 __a4g ~wzlded
A 11 ) { 5 5qn ) -
i 316b— 2 -
20. Inspection Openings:
Manhoies Ne. _ __ Size Locstion e o e e e
Hundhoiss No. ... Size - Location
Threaded No. _____ e S2O S Ltocation _ EEN
P : Gxj . sacdaies
21 Supports; Sxirt _ . Lugs .. e Lags e Cthar e
b
Aracnod .. 30211 welded
{\¥hure and haw)
22, Bemarxs: . ———— . oreerm e i
SO %.L—ﬁ_ci?, .&X&_&e thanal-watar condenser S
QoMo 1=329L72{2)
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D?&,ﬁ AT SHELL SIDE TUBE SIDE CONNECTION SCHEDULE { GENERAL NOTES
ARE T PrEsSURE EO/FV PS.. IS5  PS) | MARK | SIZE |RATING}FACING SERVICE d CUSTOMER: CHAS. PFIZER INC.
i . . ~ -
2cSIGN TEMPERATURE 3so_-v. | 350 k. [ M | e” | 156" | RE | TUBESIOF /NCET } 1) ALL BOLT HOLES TO STRADDLE NATURAL CENTER- NEW YORK, NEW YORK 10017
HYDRO TEST PRESSURE Q0 PSL| 112 PEL]| N2 [ 150"} RF. | TwBESIDE QUTLET | LINES.
CORROSION ALLOWANCE (17 NONE Wy 16" L 1S0T] RF | SHELL SIO& INLET 2} ALL NOZZLE FLANGES TO HAVE PROTECTIVE COVERS
RADIOGRAPH spor(Rr-3)| sFor (xr3) | Ne | 16" | 150°] RF | SHWELL S/DE INLET FOR SHIPMENT. { 3/8 ThHK. PLYwoOD) CUST.P.O.NO. GM 329473 (R)
T 50" RF- | . P.0. NO.
STRESS RELIEVE | WoNE NONE :5 : == if, SHELL SIDF OUTLET, 3) ALL THREADED OPENINGS FURNISHED WITH PLUGS.
WO_ OF PASSES - LxTyee & - 3 . SO%| RF | SHELL SIDE OUTLET | ONE  UNIT REQUIRED
n | ¢ 150°| R.F. | SWELL SIDE OUTLET __| TAG: KEC.NO. ____. 33708
. A L~
TUBESURFACE /752 80, FT.{EXTERNAL) ~ TFoNo. GH 32943 [r)
APPROX. WEIGHT EACH EMPTY FULL H,0 | REM.BNDL.|° - - MATERIALS: (N INTACT WITH CONTENTS]
T 8307 | f2000° [0 i R SHELL SIDE- ALL 316L %5 0.C. CERTIFIED AS BUILT |
oo & CONSTACTION 1N ACCORDANCE WITH: - - TUBE SIDE— T/ TANIUM s EPOXY COATING R T :
ASME SECT. Vi1, DIV. 1, STAMPED _ _ ‘e FEURFACE EINISH: (BONNET INTERIGR) SURFACE FINISH: (EXTERNAL CAREON STEEL} Cust Insn_Reg
WATIONAL 30ARD REGISTERED _ _ PREP: WHITE METAL BLAST PER SSPCSRL PREP.—~ NEAR -WHITE BLASY PER SSPC-6P-1C. CERTIFIED
T.EMA CLASS _ _ PAINT: ONE £0AT CARBOMASTIC * (4, PAINT- DNVE COAT CARBOZINC N*H o
TUBE TO TLAESHEET JOINT _ " 1% ro 3 MiLS DFT) CORRECT FOR FABRICATION, BY JEF° DA'I‘27/7/7~’1
| 18ti10" —APRROX: QAL
Fogilien . 57" —— 840" —
6" 1"
’ § PEREORATED
f NAME R 1/ BRKT PiSTRIZ Y TOR
; gg 'Sn;o'“’ . ,’_":L/“e
. s
T e, ypn .
)
[N N S E@
A, - it .
il : -
_{2) Tapross: (3) 78XV % scoTs ;
P w6 ¢ v ' ‘
) - {
100" {
: ;f
Ny ¥ . ELEVATION SEE DWG N8 PA-33708-8
\/\’ - TFOR VESSEL SUPPORTS
b B
1 A I’W\&l ODELETED AR RBB PER CUSTOMER {EEH" DR.
GENERAL ARRANGEMENT 553 [<oDED As § BB FER cusvomER WippleEr]/ |27 GS
o . N -
: [Beafq| G116 NOZZLE Wif NE ORIENTATION OATE -2 5-79.
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