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NAMEPLATE NOTES:
1) NAMEPLATES ARE TO BE PERMANENTLY ATTACHED TO NAMEPLATE BRACKET.
2) ** TO BE FILLED IN BY SHOP AT TIME OF TEST.
3) *** CONTACT Q.C. FOR NATIONAL BOARD NUMBER.

NOTES:
1)    BOLT HOLES STRADDLE CL'S.
2)    ALL N.P.T. CONNECTIONS ARE FEMALE TAPERED PIPE THREAD.
3)    CONNECTION FLANGES ARE ASME STD. DRILLING & THICKNESS
       UNLESS OTHERWISE NOTED.
4)    SAFETY DEVICES OR OVER-PRESSURE PROTECTION SHALL BE
       PROVIDED PRIOR TO PLACING VESSEL IN SERVICE.
5)    DIMENSIONAL TOLERANCES UNLESS OTHERWISE NOTED: TEMA STD.
6)    CORR. ALLOW APPLIES TO CARBON STEEL PRESSURE PARTS.
7)    ALL NOZZLE FLANGES TO HAVE A 125-250 AARH FINISH.
8)    DIMENSIONS IN MILLIMETERS & [US CUSTOMARY], DIMENSIONS SHOWN
       IN ( ) ARE FOR REFERENCE.
9)    CONDENSATE OUTLET PIPED TO PROPER LIQUID SEAL, VERTICAL TAIL
       PIPING PREFERRED. THE DISTANCE BETWEEN THE CONDENSATE OUTLET
       AND ANY DEVIATION FROM THE VERTICAL PLANE SHOULD BE 5d OR 4 FEET
       MINIMUM PER HEI. ELBOWS IF USED ARE PREFERABLY 45 DEGREES OR 
       LESS. IN CASES WHERE THE ELBOWS MUST EXCEED 45 DEGREES, LARGER
       LINE SIZES IN THOSE NON-VERTICAL PLANE AREAS SHOULD BE CONSIDERED.
10)  JACKBOLTS PROVIDED.

REV DESCRIPTION MADE CHKD DATE
0 ORIGINAL ISSUE --- --- ----
1 REV'D SHELL SIDE DESIGN PRESSURE & TEST PRESSURE RMT GMB 7/8/2021

2
ADDED TUBE TO TUBESHEET JOINT TYPE, MIN. WALL THK, & TUBE ID TO M.O.C.; ADDED 
SUBLET NAMEPLATE, REQUESTED DIMENSIONS, NORTH SYMBOL, CUSTOMER TAG'S, PER 
CUSTOMER COMMENTS & PRINT DATED 8/15/2021

CMH GMB 9/7/2021

3 ADDED LOCATION INFO TO 3T3 & 3T4 CALLOUT ON PAGE 2 RMT CAP 4/18/2022
4 CORRECTED BOTTOM BONNET HEAD MATERIAL RMT CAP 6/15/2022
5 REV'D SERVICE FOR TAGS 3S1 & 3S2 WATER IN & OUT, WERE REVERSED LRE SFB 8/30/2022
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BEM VERTICAL CONDENSER
TAG NO. "A" SERIAL NO. "B"

641A.1-C2 / 19-X-764 1-22687-03
641A.2-C2 / 19-X-864 1-22687-07

  SHELL SHELL TUBE TUBE
SPECIFIED DESIGN 10.340 BarG 150 PSIG FV & 3.500 BarG FV & 50.76 PSIG
M.A.W.P. 10.340 BarG 150 PSIG FV & 3.500 BarG FV & 50.76 PSIG
DESIGN TEMP. 100.0 ºC 212.0 ºF 204.4 ºC 400.0 ºF
M.D.M.T. -17.8 ºC 0 ºF -17.8 ºC 0 ºF
HYDRO 13.440 BarG 195 PSIG 4.826 BarG 70 PSIG
MIN HYDRO TEMP. 4.4 ºC 40.0 ºF 4.4 ºC 40.0 ºF
CORR. ALLOW (NOTE #6) 1.5875 mm 0.0625" 0.0000 mm 0"
RADIOGRAPHY NONE NONE NONE NONE
HEAT TREATMENT NONE NONE NONE NONE

EST. WEIGHT
EMPTY- 345 KG [760 LBS]
OPERATING- 413 KG [910 LBS]
FLOODED- 465 KG [1025 LBS]

CERTIFIED CORRECT
Graham Corporation

CUSTOMER - DESMET BALLESTRA NORTH AMERICA INC
CUSTOMER P.O. NO. - PO-00028267
PROJECT: - WORPAR
SERVICE: - 641A.1 VACUUM SYSTEM , 641A.2 VACUUM SYSTEM
DESTINATION: - PARAMOUNT, CA
CUSTOMER REF.: - ---
ITEM NO.: - 641A.1-C2 / 19-X-764 , 641A.2-C2 / 19-X-864
GRAHAM JOB NO. - 21-22687 JC
DESIGN & 
CONSTRUCTION

- ASME SECTION VIII, DIV 1 2019 EDITION & TEMA B

INSPECTION - ASME
STAMPING - ASME (BOARD REGISTERED)

SURFACE PREP & PAINT (EXTERNAL CARBON STEEL SURFACES)
     PAINT PER SPEC: A8KM-PP-000-50520-A
          SURFACE PREPARATION  -  SSPC-SP10
               PRIME: CARBOZINC 11HS
                           COLOR: GREEN, 2.5-3 MILS DFT
               INTERMEDIATE: CARBOGUARD 890
                                       COLOR: WHITE, 4-6 MILS DFT
               FINISH: CARBOTHANE 134 HG
                           COLOR: LIGHT GREY,2-3 MILS DFT (RAL 7035)
               TOTAL: 8.5-12 MILS DFT

SURFACE PREP (EXTERNAL STAINLESS STEEL SURFACES)
     SURFACE PREPARATION  -  GLASS BEAD BLAST
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SUPPLIED BY GRAHAM CORPORATION BATAVIA, N.Y. U.S.A.
www.graham-mfg.com
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ENGINEERING ANSWERS
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CAUTION

THE HEAT EXCHANGER DESIGN HAS BEEN EVALUATED FOR
THE RANGE OF CONDITIONS LISTED ON FORM U-5 OF THE
MDR. IT SHALL BE RE-EVALUATED FOR CONDITIONS OUTSIDE
THIS RANGE BEFORE BEING OPERATED AT THEM.

METAL TEMPERATURES FOR FIXED BUNDLE DESIGN ARE AS
FOLLOWS:
AVERAGE METAL TEMP. PROCESS SIDE: 104.6°F

BAS    KIM
Industries

AVERAGE METAL TEMP. COOLANT SIDE: 91.4°F
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SECTION "A-A"
CONDENSER SUPPORT

DIMENSIONS ARE TYPICAL
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CONNECTION SCHEDULE   M = MOTIVE SIDE    J = EJECTOR SIDE
REMARKSSERVICEWALL THKWALL THKTYPESIZENO REQ'DSYMBOLCUST. SYMBOL

 WATER OUTLET7.62 mm0.300150# ASME (RFSO)  3.0013S1N1
PLUGGEDTEST  NPT 3000# CPLG 0.7513S1.1N6

 WATER INLET7.62 mm0.300150# ASME (RFSO)  3.0013S2N2
PLUGGEDTEST  NPT 3000# CPLG 0.7513S2.1N7
PLUGGEDVENT  NPT 3000# CPLG 0.7513S3V2
PLUGGEDDRAIN  NPT 3000# CPLG 0.7513S4D1

 VAPOR INLET8.56 mm0.337150# ASME (RFSO)  4.0013T1N3
PLUGGEDTEST  NPT 3000# CPLG 0.7513T1.1N8

 VAPOR OUTLET5.54 mm0.218150# ASME (RFSO)  2.0013T2N4
PLUGGEDTEST  NPT 3000# CPLG 0.7513T2.1N9

SEE NOTE #9CONDENSATE OUTLET5.08 mm0.200150# ASME (RFSO)  1.5013T3N5
PLUGGEDVENT  NPT 3000# CPLG 0.7513T4V1

0°

45°

90°

135°

180°

225°

270°

315°

762 mm
[2'-6"]

1981 mm
[6'-6"]

2235 mm
[7'-4"]

2616 mm
[8'-7"]

2904 mm
[9'-611

32"]
 (APPROX. O.A.L.)

381 mm
[1'-3"]

13 mm
[1

2"]

610 mm
[2'-0"]

 (O.A.W.)

305 mm
[1'-0"]

76 mm
[3"]

152 mm
[6"]

30
5 

m
m

[1
'-0

"]

CENTER OF GRAVITY

CENTER OF
GRAVITY

1537 mm
[5'-1

2"]( )

27
9 

m
m

[1
1"

]
27

9 
m

m
[1

1"
]


27

3 
m

m
[ 

10
3 4"

]


37

5 
m

m
[ 

1'
-2

3 4"
]

3S1
N1

3T1
N3

3T4
V1

3S2
N2

3T2
N4

3T2.1
N9

3T2
N4

3T1
N3

3S1
N1

3S2
N2

3T1.1
N8

3S1.1
N6

3S2.1
N7

3S2
N2

3S1
N1

3S4
D13S3

V2

659 mm
[2'-115

16"]

2338 mm
[7'-81

16"]

(2) VERTICAL SUPPORTS
SEE SECTION "A-A"
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REMOVE TUBES THIS END
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SEE DETAIL "D"
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LIFTING LUGS

SEE DETAIL "D"
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SYMBOL P Vc Vl Mc Ml Mt
3T1 -82 82 82 50 50 50

 [-180] [180] [180] [365] [365] [365]
3S1 -102 102 102 63 63 63

 [-225] [225] [225] [455] [455] [455]
3S2 -102 102 102 63 63 63

 [-225] [225] [225] [455] [455] [455]
3T2 -29 29 29 17 17 17

 [-64] [63] [63] [125] [125] [125]
3T3 -19 18 18 11 11 11

 [-41] [40] [40] [80] [80] [80]

MAX NOZZLE LOADING FOR INDICATED CONN'S
 FORCE  KG [LBS] MOMENTS  KG-M [FT-LBS]

P

Mt

Mc
VL

Ml
VC

NOZZLE

TOP CENTER

BOTTOM CENTER
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SECTION "B-B"
CROSS SECTIONAL VIEW

TUBEFIELD LAYOUT
(82) Ø3

4" x 20 BWG (AVG) TUBES
VIEWED FROM TOP

DETAIL "D"
LIFTING LUG DETAIL

(13mm [1
2"] THK)
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TO REMOVE BURRS &
SHARP CORNERS

DETAIL "C"
TUBE TO TUBESHEET JOINT: EXPANDED, ENHANCED w/ GROOVES

(TUBE HOLE GROOVING)
(Per Graham Std. S-1039)

D = TUBE HOLE DIA
D1 = GROOVE DIA = (D + .032") .005"
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MATERIALS OF CONSTRUCTION
NO. PART NAME MATERIAL SPECIFICATION
1 SHELL   
 PLATE CARBON STEEL SA-516-70
 PIPE CARBON STEEL SA-106-B
 FORGING-CONNECTION FLANGE CARBON STEEL SA-105
 FORGING-FITTING CARBON STEEL SA-105
2 TOP BONNET   
 PIPE STAINLESS STEEL 304L SA-312-TP304L
 BODY FLANGE STAINLESS STEEL 304L SA-240-F304L
 FORGING-CONNECTION FLANGE STAINLESS STEEL 304L SA-182-F304L
 FORGING-FITTING STAINLESS STEEL 304L SA-182-F304L
 HEAD STAINLESS STEEL 304L SA-403-304L
3 BOTTOM BONNET   
 PLATE STAINLESS STEEL 304L SA-240-304L
 PIPE STAINLESS STEEL 304L SA-312-TP304L
 FORGING-BODY FLANGE STAINLESS STEEL 304L SA-182-F304L
 FORGING-CONNECTION FLANGE STAINLESS STEEL 304L SA-182-F304L
 FORGING-FITTING STAINLESS STEEL 304L SA-182-F304L
 HEAD STAINLESS STEEL 304L SA-403-304L
4 VERTICAL SUPPORTS CARBON STEEL SA-516-70
5 TUBESHEETS STAINLESS STEEL 304L SA-240-304L
6 BAFFLES CARBON STEEL SA-516-70
7 TIE RODS   
 BAR CARBON STEEL COMM QUAL
 TUBES-SPACERS CARBON STEEL SA-214 ERW
 HEX NUTS CARBON STEEL COMM QUAL

8
TUBES
(0.0315 MIN WALL)
(0.680" I.D.)

STAINLESS STEEL 304 SA-249-TP304(W)

9 GASKETS GRAFOIL GHR TYPE
10 BOLTING-EXTERNAL   
 STUD BOLTS ALLOY STEEL SA-193 GR-B7 (ZINC PLATED)
 HEX NUTS CARBON STEEL SA-194 GR-2H
11 NAMEPLATE BRACKET CARBON STEEL SA-516-70
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