
 

       
 

 Basco/Whitlock Shell and Tube Heat Exchanger 
 

1   JOB NO. CB-18580/1 

2 CUSTOMER Cameron REFERENCE NO.  

3 ADDRESS  PROPOSAL NO.  

4 PLANT LOCATION  DATE 10/ 9/2013 

5 SERVICE OF UNIT Oil Cooler ITEM NO. 101 

6 SIZE 10072-4"-4P TYPE 500(BEM) 
(HORIZ.) 
(VERT.) CONNECTED IN  

7 SQ.M SURFACE  
(GROSS) 
(EFF.) 18.822 SHELLS/UNIT ONE SQ.M SURF/SHELL 

(GROSS) 
(EFF.) 18.822 

8 PERFORMANCE OF ONE UNIT 

9  SHELL SIDE TUBE SIDE 

10 FLUID CIRCULATED  200 SSU Oil WATER 

11 TOTAL FLUID ENTERING  kg/HR  18.17 m³/Hr 21.8 m³/Hr 

12  VAPOR kg/HR    

13  LIQUID kg/HR    

14  STEAM kg/HR    

15  NON-CONDENSIBLES kg/HR    

16 FLUID VAPORIZED OR CONDENSED  kg/HR    

17 STEAM CONDENSED  kg/HR    

18 SPECIFIC GRAVITY   .86 1.0 

19 VISCOSITY @ TEMP  cP @ ºC  16.0 @ 58.89 .716 @ 35.56 

20 MOLECULAR WEIGHT     

21 SPECIFIC HEAT  kJ/kg-ºC  2.0097 4.1868 

22 THERMAL CONDUCTIVITY  W/m-ºC  .135 .6248 

23 LATENT HEAT – VAPORS  kJ/kg    

24 TEMPERATURE IN  ºC  69.0 32.0 

25 TEMPERATURE OUT  ºC  48.89 38.89 

26 OPERATING PRESSURE  BarA    

27 NO. PASSES PER SHELL   ONE FOUR 

28 VELOCITY  m/sec   1.372 

29 PRESSURE DROP  Bar  .621 .345 

30 FOULING RESISTANCE (Min)  m²-ºC/W  .000088 .000176 

31 HEAT EXCHANGED 175277.84 W  MTD CORRECTED 21.778 ºC  

32 TRANSFER RATE – SERVICE 427.6 CLEAN  W/m²-ºC  

33 CONSTRUCTION 

34 DESIGN PRESSURE  BarG  10.34 10.34 

35 TEST PRESSURE  BarG  Per Code Per Code 

36 DESIGN TEMPERATURE (Max/Min)  ºC  93.3 / -28.9 93.3 / -28.9 

37 TUBES 90/10 Cu/Ni NO. 344 OD 9.5 mm BWG 22 LENGTH 182.9 cm PITCH 11.5 mm Tri 

38 SHELL Carbon Steel ID 25.75 cm OD 27.3 cm SHELL COVER  (INTEG)(REMOV) 

39 BONNET/CHANNEL Fab.Steel(Hog-outs) CHANNEL COVER  

40 TUBESHEET-STATIONARY Carbon Steel TUBESHEET-FLOATING  

41 BAFFLES - CROSS Carbon Steel TYPE Seg. FLOATING HEAD COVER  

42 BAFFLES - LONG  TYPE  IMPINGEMENT PROTECTION  

43 TUBE SUPPORTS  

44 TUBE TO TUBESHEET JOINT Mechanically Rolled 

45 GASKETS Compressed Fiber PACKING  

46 CONNECTIONS-SHELL SIDE IN 3" - 150# OUT 3" - 150# RATING ANSI RF SO 

47 BONNET/CHANNEL SIDE IN 2.5" OUT 2.5" RATING NPT 

48 CORROSION ALLOWANCE – SHELL SIDE 1.6 mm on C. Steel TUBE SIDE 1.6 mm on C. Steel 

49 CODE REQUIREMENTS ASME Sec. VIII, Div. 1 (Latest Addenda) TEMA CLASS C 

50  OTHER  

51 REMARKS  

52 Cameron P/N AAP1401429- 

53 Includes 20% Oversizing 

54  
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Compression Systems 
3101 Broadway, PO Box 209 
Buffalo, NY14225-0209 USA 
Tel. 716.896.6600 

Fax 716.896.1233 

Tue Nov 19 10:29:51 2013 Heat Exchanger Specification Metric Units

Customer:  ROS ROCA INDOX 
CRYO-ENERGY, S.L. - Bolivia & Ecuador Job No.:  CB-18580,1

Service of Unit:  3R2MSGP-7ARC : 
A/C

Cooper PN:   A3806480   -   00840

Size: 1112.5 / 15 X 17 X 4978.4 Effective Surface:     1444.2   m^2

Performance

Fluid Allocation Shell Tube

Fluid Name Nitrogen Water

Fluid Quantity, Total 14992.6 m^3/Hr* 132.8 m^3/Hr

Vapor (In/Out)   Kg/Hr 0.0 / 0.0  

Liquid   Kg/Hr  132767.8

Condensate   Kg/Hr 0.0  

Non Condensables   Kg/Hr 104539.4  

Temperature (In/Out)   Deg C 94.3 / 40.0 32.0 / 42.3

Specific Heat   Kcal/KgC 0.25 1.0

Inlet Pressure   BAR(abs) 26.4  

Core Velocity  m/s 1.8  m/s

Pressure Drop   BAR 0.059 0.505

Fouling Resistance   Hrm^2C/Kcal 0.0001 0.0002

Heat Ex.:  1363595.3   Kcal/Hr     //     LMTD:   23.5   
Deg C     //     Transfer Rate:   58.1   Kcal/Hrm^2C

Construction

Design/Test Pressure   BAR(g) 39.6 / 51.6 10.3 / 13.4

Design Temperature (min/max)Deg C -28.9 / 176.7 -28.9 / 65.6

Number of Passes 1 2

Corrosion Allowance   mm 1.5875 1.5875

Connections: Size (In/Out)   in 12.0 / 12.0** 6.0 / 6.0**

Connections: Rating   150 PSIG**

Tube No.:   255 OD:   0.6250   in** Thk: 18.0   BWG**

Length:  4978.4   mm Pitch:  38.1   mm  --->  30 deg. triangular

Tube/Fin Arrangement:BARE with ALUMINUM fins     //     Tube Material:   90/10 CuNi

Shell:  STEEL         Shell Cover:  STEEL         ID / OD:  1066.8 mm / 1112.5 mm 

Bonnet, Supply:   STEEL     //     Bonnet, Return:   STEEL

Tubesheet, Stationary:   STEEL     //     Tubesheet, Floating:   STEEL

Bypass Seal:   Silicone Rubber
Tubesheet Joint:   
Rolled/Grooved

Expansion Joint:   O-Ring

Gasket, Shell: Non-Asbestos // Gasket, Tube: Non-Asbestos // Gasket, Floating Head: Non-Asbestos

Code Requirements:   A.S.M.E. Section VIII Division 1

Weights-Dry:   7801.9 Kg     //     Wet:   8151.1 Kg   
  //     Bundle:   2041.2 Kg  

Remarks: * Measured @ 6.41 BAR(abs); 36.8 Deg C; 0.0 %RH

                   ** ASME Nominal Values

                   

Notes: ***Cooler Performance based on Final Aero Design

 Continue

N.Moore 11/19/2013



Compression Systems 
3101 Broadway, PO Box 209 
Buffalo, NY14225-0209 USA 
Tel. 716.896.6600 

Fax 716.896.1233 

Tue Nov 19 10:15:10 2013 Heat Exchanger Specification Metric Units

Customer:  ROS ROCA INDOX 
CRYO-ENERGY, S.L. - Bolivia & Ecuador Job No.:  CB-18580,1

Service of Unit:  3R2MSGP-7ARC : 
I/C #1

Cooper PN:   A3806478   -   00840

Size: 1071.9 / 16 X 14 X 4699.0 Effective Surface:     1201.8   m^2

Performance

Fluid Allocation Shell Tube

Fluid Name Nitrogen Water

Fluid Quantity, Total 14992.6 m^3/Hr* 155.6 m^3/Hr

Vapor (In/Out)   Kg/Hr 0.0 / 0.0  

Liquid   Kg/Hr  155470.4

Condensate   Kg/Hr 0.0  

Non Condensables   Kg/Hr 104539.4  

Temperature (In/Out)   Deg C 99.4 / 40.5 32.0 / 41.6

Specific Heat   Kcal/KgC 0.25 1.0

Inlet Pressure   BAR(abs) 11.2  

Core Velocity  m/s 2.4  m/s

Pressure Drop   BAR 0.072 0.827

Fouling Resistance   Hrm^2C/Kcal 0.0001 0.0002

Heat Ex.:  1480105.5   Kcal/Hr     //     LMTD:   25.7   
Deg C     //     Transfer Rate:   60.1   Kcal/Hrm^2C

Construction

Design/Test Pressure   BAR(g) 19.6 / 25.6 10.3 / 13.4

Design Temperature (min/max)Deg C -28.9 / 176.7 -28.9 / 65.6

Number of Passes 1 2

Corrosion Allowance   mm 1.5875 1.5875

Connections: Size (In/Out)   in 16.0 / 12.0** 6.0 / 6.0**

Connections: Rating   150 PSIG**

Tube No.:   224 OD:   0.6250   in** Thk: 18.0   BWG**

Length:  4699.0   mm Pitch:  38.1   mm  --->  30 deg. triangular

Tube/Fin Arrangement:BARE with ALUMINUM fins     //     Tube Material:   90/10 CuNi

Shell:  STEEL         Shell Cover:  STEEL         ID / OD:  1046.5 mm / 1071.9 mm 

Bonnet, Supply:   STEEL     //     Bonnet, Return:   STEEL

Tubesheet, Stationary:   STEEL     //     Tubesheet, Floating:   STEEL

Bypass Seal:   Silicone Rubber
Tubesheet Joint:   
Rolled/Grooved

Expansion Joint:   O-Ring

Gasket, Shell: Non-Asbestos // Gasket, Tube: Non-Asbestos // Gasket, Floating Head: Non-Asbestos

Code Requirements:   A.S.M.E. Section VIII Division 1

Weights-Dry:   5533.9 Kg     //     Wet:   5837.8 Kg   
  //     Bundle:   1678.3 Kg  

Remarks: * Measured @ 6.41 BAR(abs); 37.4 Deg C; 0.0 %RH

                   ** ASME Nominal Values

                   

Notes: ***Cooler Performance based on Final Aero Design

 Continue

N.Moore 11/19/2013



Compression Systems 
3101 Broadway, PO Box 209 
Buffalo, NY14225-0209 USA 
Tel. 716.896.6600 

Fax 716.896.1233 

Tue Nov 19 10:24:42 2013 Heat Exchanger Specification Metric Units

Customer:  ROS ROCA INDOX 
CRYO-ENERGY, S.L. - Bolivia & Ecuador Job No.:  CB-18580,1

Service of Unit:  3R2MSGP-7ARC : 
I/C #2

Cooper PN:   A3806479   -   00840

Size: 1087.1 / 16 X 14 X 4699.0 Effective Surface:     1201.8   m^2

Performance

Fluid Allocation Shell Tube

Fluid Name Nitrogen Water

Fluid Quantity, Total 14992.6 m^3/Hr* 155.6 m^3/Hr

Vapor (In/Out)   Kg/Hr 0.0 / 0.0  

Liquid   Kg/Hr  155470.4

Condensate   Kg/Hr 0.0  

Non Condensables   Kg/Hr 104539.4  

Temperature (In/Out)   Deg C 85.1 / 38.6 32.0 / 39.6

Specific Heat   Kcal/KgC 0.25 1.0

Inlet Pressure   BAR(abs) 16.3  

Core Velocity  m/s 2.4  m/s

Pressure Drop   BAR 0.053 0.827

Fouling Resistance   Hrm^2C/Kcal 0.0001 0.0002

Heat Ex.:  1166460.4   Kcal/Hr     //     LMTD:   20.2   
Deg C     //     Transfer Rate:   60.5   Kcal/Hrm^2C

Construction

Design/Test Pressure   BAR(g) 31.0 / 40.3 10.3 / 13.4

Design Temperature (min/max)Deg C -28.9 / 176.7 -28.9 / 65.6

Number of Passes 1 2

Corrosion Allowance   mm 1.5875 1.5875

Connections: Size (In/Out)   in 15.0 / 14.0** 6.0 / 6.0**

Connections: Rating   150 PSIG**

Tube No.:   224 OD:   0.6250   in** Thk: 18.0   BWG**

Length:  4699.0   mm Pitch:  38.1   mm  --->  30 deg. triangular

Tube/Fin Arrangement:BARE with ALUMINUM fins     //     Tube Material:   90/10 CuNi

Shell:  STEEL         Shell Cover:  STEEL         ID / OD:  1046.5 mm / 1087.1 mm 

Bonnet, Supply:   STEEL     //     Bonnet, Return:   STEEL

Tubesheet, Stationary:   STEEL     //     Tubesheet, Floating:   STEEL

Bypass Seal:   Silicone Rubber
Tubesheet Joint:   
Rolled/Grooved

Expansion Joint:   O-Ring

Gasket, Shell: Non-Asbestos // Gasket, Tube: Non-Asbestos // Gasket, Floating Head: Non-Asbestos

Code Requirements:   A.S.M.E. Section VIII Division 1

Weights-Dry:   6378.9 Kg     //     Wet:   6658.8 Kg   
  //     Bundle:   1698.7 Kg  

Remarks: * Measured @ 6.41 BAR(abs); 36.8 Deg C; 0.0 %RH

                   ** ASME Nominal Values

                   

Notes: ***Cooler Performance based on Final Aero Design

 Continue

N.Moore 11/19/2013



13. HEAT EXCHANGER MATERIAL of CONSTRUCTION YES

13-1. INTERCOOLER

        Type Water-In-Tube   

        Shell size D430 x L874

     Tubes Externally L-Foot Finned Tube

            Dimensions mm OD12.0 x T1.0 x L823

            Material (tube/fin) COPPER(C1220T) / COPPER(C1220)

            Tube Number 126

            Fouling Resistance(min.) m2.Hr.℃/kcal 0.00035

            Design Temperature ℃ 100

            Design/Test Pressure ㎏/㎠.G 5 / 10.0  

    Shell Air Side

             Material FCD400

             Design Temperature ℃ 200

            Design/Test Pressure ㎏/㎠.G 10.5/13.1  

             Fouling resistance(min.) m2.Hr.℃/kcal 0.00035

             Water Separator Automatic Water Separation Structure

      Auto Trap 

           Type Elec.Level Sensor

           Manufacture & Model BECO / DM150

 13-2.  AFTER COOLER

        Type Water-In-Tube   

        Shell size D410 x L874

     Tubes Externally L-Foot Finned Tube

            Dimensions mm OD12.0 x T1.0 x L823

            Material (tube/fin) COPPER(C1220T) / COPPER(C1220)

            Tube Number 126

            Fouling Resistance(min.) m2.Hr.℃/kcal 0.00035

            Design Temperature ℃ 100

            Design/Test Pressure ㎏/㎠.G 5 / 10.0  

    Shell Air Side

             Material FCD400

             Design Temperature ℃ 200

            Design/Test Pressure ㎏/㎠.G 10.5/13.1  

             Fouling resistance(min.) m2.Hr.℃/kcal 0.00035

             Water Separator Automatic Water Separation Structure

      Auto Trap 

           Type Elec.Level Sensor

           Manufacture & Model BECO / DM150

 13-3.  OIL COOLER

             Manufacturer Samsung STD

            Type mm Water - in - Tube

            Tube Outside Diameter OD8.0 x T0.8 x L988

            Tube Number 170

            Design/Test Pressure  ℃ Shell Side: 10.0/12.5, Tube Side: 6.5/7.5

            Disign Temperature mm Shell Side: 100, Tube Side: 100

            Material (Tube) COPPER(C1220T)

            Fouling Resistance m2.Hr.℃/kcal 0.00035

14. INLET AIR FILTER YES

      Filter Case

            Material SS400, Anti Rust Coated 

      Filter Element Catridge , circular

         Manufacture / Model Samsung / FA-6386

         Specification
2 microns,

2500scfm / each

           Element / Q'ty
Efficiency to be

99.5%, 2 EA

15. SHOP TEST YES

     Compressor

          Impeller Spin Test(115% Designed RPM)

         Gear Box & Cooler Case Hydro Pressure Test

         Performance Test Samsung STD Per ASME PTC 10

         Sound Level Max 95 dB(A)  at Free Field Condition

      Main Motor  Winding Resistance Measurement,NoiseLevel,No-Load,Locked rotor test



HEAT EXCHANGER SPECIFICATION SHEET

MADE BY CHECKED BY APPROVED BY

Customer

Address Date Revision No.

Plant Location None

Service of Unit OIL COOLER Item No.

Size Type Horz. (Hor/Vert) Connected In 1 Parallel 1 Series

Surf/Unit (Gross/Eff.) 14.29 m2 Shells/Unit 1 Surf/shell(Gross/Eff.) 14.29 m2

PERFORMANCE OF ONE UNIT

Fluid Allocation Shell Side Tube Side

Fluid Name Oil(ISO VG 32) Cooling Water

Fluid Quantity, Total L/Min

Vapor(In/Out)

Liquid ㎏/hr

165 130

2014.01.30

8345.42 8345.42Liquid ㎏/hr

Steam

Water

Noncondensable

Temperature (In/Out) ℃ 65.0 48.0

Viscosity, Liquid Cp

Molecular Weight, Vapor mol.

Molecular Weight, Noncondensable

Specific Heat kJ/kg.℃

Thermal Conductivity W/m.K

Inlet Pressure kg/cm2(G)

Velocity m/s

Pressure Drop, Allow./Calc. kg/cm2

Fouling Resistance (Min.) m2.Hr.℃/kcal

Heat Exchanged 69,249 kcal/Hr: MTD(Corrected) 18.47 ℃

Transfer rate, Service 255 Clean kcal/m2.Hr.℃

CONSTRUCTION OF ONE SHELL Sketch(Bundle/Nozzle Orientation)

32.0 39.0

8345.42 8345.42

7737.53 7737.53

12.690 19.134 0.714 0.661

2.04299 1.9934 4.17929 4.17722

0.137175 0.138 0.632557 0.634692

4.0 3.0

0.26 0.77

1.00 0.41.00 0.8

0.000410.00041

CONSTRUCTION OF ONE SHELL Sketch(Bundle/Nozzle Orientation)

Shell Side Tube Side

Design/Test Pressure kg/cm2.G 10 / 11 6.5 / 7.15

Design Temperature ℃ 100 100

No. Passes per Shell 1 2

Corrosion Allwance mm

Connections In

Size & Out

Rating Intermediate - -

Tube No. 106 OD 9.52 mm; Thk(Min/Avg) 0.7 mm; Length 1300 mm; Pitch mm; 30˚ 60˚ 90˚ 45˚

Tube Type Finned Tube Material SB111-C70600

Shell (O.D/I.D) 216.3/204.6 mm Shell Cover N/A (Integ.)(Remov.)

Channel or Bonnet Channel Channel Cover N/A (Integ.)(Remov.)

Tubesheet-Stationary Confinded Tubesheet-Floating Confinded

Floating Head Cover Impingement Protection Y / N

Baffles-Cross SINGLE SEG Type - %Cut Spacing:c/c - Inlet - mm

Baffles-Long N/A Seal Type

2" PF

ASME #150 1-1/2" SO.RF.

ASME #150 1-1/2" SO.RF.

3.03.0

2" PF

Baffles-Long N/A Seal Type

Bypass Seal Arrangement N/A Tube-Tubesheet Joint Expanding + Welding

Expansion Joint - Type

ρV2- Inlet Nozzle Bundle Entrance Bundle Exit

Gaskets-Shell Side Non-Asbe. Tube Side Non-Asbe.

-Floating Head Non-Asbe.

Code requirements Code Stamp: Y / N TEMA Class 'C'

Weight/Shell 133.2 kg Filled with Water 222.2 kg Bundle 75 kg

Remarks

4. Main Oil Pump power consumption is also considered as a Oilcooler heat duty

5. Tube type is subject to manufacture's recommendation.

ASME SEC VIII DIV.1(WITHOUT STAMP)

1. Detailed shell & bundle's structure,dimensions, and coolant specifications may be determined by agreement between STW and vendor.

2. Float side structure shall be fixed type.

3. Connections specification and dimensions for oil and water side may be determined by STW and vendor agree to STW's requirements.



 

    

ENGINEERING DEPARTMENT DOCUMENTATION 

File: E-11502-01 Data Sheet     
 
Date: 03/31/14     

Project: 95021 - 00116 

By: Stephen Smith     

P.1/1 

Design Data Sheet 
 
Designation:   .............................................................. CO2 Gas Cooler (Ucarsol Condenser) 
Tag Number: ................................................................ E-11502-01 
UE Unit: ....................................................................... 115-2 
Stockcode: ................................................................... B0084431 
 
HEAT EXCHANGER SPECIFICATION: 
Duty: ............................................................................ 253.3 kW [865,065 Btu/hr] 
Surface Area: ............................................................... 3.4 m

2
  [36.6 Ft

2
] 

Design Code: ................................................................ ASME Section VIII, Div.1, Latest edition w/ U-Stamp 
Type: ............................................................................ Gasketed Plate and Frame 
 
COLD SIDE: 
Media: ......................................................................... Cooling Water 
Flow: ............................................................................ 19,840 kg/hr [43,740 lbs/hr] 
Inlet Pressure: .............................................................. 2.6 Bara  [37.7 Psia] 
Inlet Temperature: ...................................................... 32°C  [89.6°F] 
Outlet Temperature: ................................................... 43°C  [109.4°F] 
Passes per shell: .......................................................... 1 
Design Pressure: .......................................................... 10 Barg  [145 Psig] 
Design Temperature: ................................................... 0°C /160°C [32°F /320°F] 
Connections: 
     Inlet ......................................................................... 2”-150#RF 
     Outlet ...................................................................... 2”-150#RF 
 
HOT SIDE: 
Media: ......................................................................... Vapor CO2 & Steam 
CO2 Inlet Flow: ............................................................ 563 kg/hr [1241 lbs/hr]  
Steam Inlet Flow: ......................................................... 375 kg/hr [827 lbs/hr] 
Inlet Pressure: .............................................................. 1.70 Bara [24.7 Psia] 
Inlet Temperature: ...................................................... 102.2°C  [216°F] 
Outlet Temperature: ................................................... 49°C  [120.2°F] 
Design Pressure: .......................................................... 10 Barg  [145 Psig] 
Design Temperature: ................................................... 0°C /160°C [32°F /320°F] 
Connections: 
     Inlet ......................................................................... 2”-150#RF 
     Outlet ...................................................................... 2”-150#RF 
 
MATERIALS: 
Plates: .......................................................................... 316L Stainless Steel – (qty 26) 
Seals: ............................................................................ EPDMP Clip-on 
Connection Liner: ........................................................ Stainless Steel 
Prohibited Materials (wetted parts): ........................... Aluminum, zinc, galv. metals, copper, Viton, BunaN 









 

    

ENGINEERING DEPARTMENT DOCUMENTATION 

File: E-11420-01 Data Sheet     
 
Date: 03/19/14     

Project: 95021 - 00116 

By: Stephen Smith     

P.1/1 

Design Data Sheet 
 
Designation:   .............................................................. Ucarsol Cooler - 1 
Tag Number: ................................................................ E-11420-01 
UE Unit: ....................................................................... 114-1 
Stockcode: ................................................................... B0084421 
 
HEAT EXCHANGER SPECIFICATION: 
Duty: ............................................................................ 231 kW  [787,785 Btu/hr] 
Surface Area: ............................................................... 23.3 m

2
  [251.3 Ft

2
] 

Design Code: ................................................................ ASME Section VIII, Div.1, Latest edition w/ U-Stamp 
Seismic Design: ............................................................ UBC97/IBC Zone 3 
Wind Load: .................................................................. 36 m/s ASCE 7-95, Exposure Cat. B 
Tube Bundle: ............................................................... Removable 
Design: ......................................................................... TEMA class R – Refinery service 
Surface Treatment: ...................................................... 100% pickled and passivated 
 
TUBE SIDE: 
Media: ......................................................................... Cooling Water 
Flow: ............................................................................ 28,016 kg/hr [61,764 lbs/hr] 
Inlet Pressure: .............................................................. 2.55 Bara [37 Psia] 
Inlet Temperature: ...................................................... 35.9°C  [96.6°F] 
Outlet Temperature: ................................................... 43.0°C  [109.4°F] 
Passes per shell: .......................................................... 2 
Design Pressure: .......................................................... 10.0 Barg [146 Psig] 
Design Temperature: ................................................... -29°C /160°C [-20°F /320°F] 
Tube Diameter: ............................................................ 19 mm  [3/4”] 
Tube Quantity: ............................................................. 80 
Connections: 
     Inlet – Bottom ......................................................... 3”-150#RF 
     Outlet – Top ............................................................ 3”-150#RF 
 
SHELL SIDE: 
Media: ......................................................................... Lean Ucarsol Solution- 40%w 
Liquid Inlet Flow: ......................................................... 9,430 kg/hr [20,783 lbs/hr] 
Inlet Pressure: .............................................................. 34.7 Bara [503 Psia] 
Inlet Temperature: ...................................................... 70.5°C  [158.9°F] 
Outlet Temperature: ................................................... 47.3°C  [117.1°F] 
Design Pressure: .......................................................... 52.0 Barg [755 Psig] 
Design Temperature: ................................................... -29°C /160°C [-20°F /320°F] 
Shell Diameter: ............................................................ 324mm  [12-3/4”] 
Connections: 
     Liquid Inlet .............................................................. 2”-600#RF 
     Liquid Outlet ........................................................... 2”-600#RF 
 
MATERIALS: 
Tubes, Tube-sheet, Shell: ............................................ 304L Stainless steel 
Bonnet: ........................................................................ Carbon Steel 
Gaskets: ....................................................................... Spiral wound 
Prohibited Materials (wetted parts): ........................... Aluminum, zinc, galv. metals, copper, Viton, BunaN 



ss
Text Box
For Record: 03-19-14 - Rev.3Approved (as-noted): 03-17-14 - Rev.2 - S. Smith





 

    

ENGINEERING DEPARTMENT DOCUMENTATION 

File: E-11420-02 Data Sheet     
 
Date: 03/19/14     

Project: 95021 - 00116 

By: Stephen Smith     

P.1/1 

Design Data Sheet 
 
Designation:   .............................................................. Ucarsol Cooler - 2 
Tag Number: ................................................................ E-11420-02 
UE Unit: ....................................................................... 114-1 
Stockcode: ................................................................... B0084422 
 
HEAT EXCHANGER SPECIFICATION: 
Duty: ............................................................................ 94.2 kW  [321,772 Btu/hr] 
Surface Area: ............................................................... 23.3 m

2
  [251.3 Ft

2
] 

Design Code: ................................................................ ASME Section VIII, Div.1, Latest edition w/ U-Stamp 
Seismic Design: ............................................................ UBC97/IBC Zone 3 
Wind Load: .................................................................. 36 m/s ASCE 7-95, Exposure Cat. B 
Tube Bundle: ............................................................... Removable 
Design: ......................................................................... TEMA class R – Refinery service 
Surface Treatment: ...................................................... 100% pickled and passivated 
 
TUBE SIDE: 
Media: ......................................................................... Cooling Water 
Flow: ............................................................................ 28,016 kg/hr [61,764 lbs/hr] 
Inlet Pressure: .............................................................. 2.55 Bara [37 Psia] 
Inlet Temperature: ...................................................... 33.0°C  [91.4°F] 
Outlet Temperature: ................................................... 35.9°C  [96.6°F] 
Passes per shell: .......................................................... 2 
Design Pressure: .......................................................... 10.0 Barg [146 Psig] 
Design Temperature: ................................................... -29°C /160°C [-20°F /320°F] 
Tube Diameter: ............................................................ 19 mm  [3/4”] 
Tube Quantity: ............................................................. 80 
Connections: 
     Inlet – Bottom ......................................................... 3”-150#RF 
     Outlet – Top ............................................................ 3”-150#RF 
 
SHELL SIDE: 
Media: ......................................................................... Lean Ucarsol Solution- 40%w 
Liquid Inlet Flow: ......................................................... 9,430 kg/hr [20,783 lbs/hr] 
Inlet Pressure: .............................................................. 34.7 Bara [503 Psia] 
Inlet Temperature: ...................................................... 47.3°C  [117.1°F] 
Outlet Temperature: ................................................... 38.0°C  [100.4°F] 
Design Pressure: .......................................................... 52.0 Barg [755 Psig] 
Design Temperature: ................................................... -29°C /160°C [-20°F /320°F] 
Shell Diameter: ............................................................ 324mm  [12-3/4”] 
Connections: 
     Liquid Inlet .............................................................. 2”-600#RF 
     Liquid Outlet ........................................................... 2”-600#RF 
 
MATERIALS: 
Tubes, Tube-sheet, Shell: ............................................ 304L Stainless steel 
Bonnet: ........................................................................ Carbon Steel 
Gaskets: ....................................................................... Spiral wound 
Prohibited Materials (wetted parts): ........................... Aluminum, zinc, galv. metals, copper, Viton, BunaN 
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Pos. Benennung Abmessung Werkstoff/Norm Dokumentation/Atteste Gewicht in kg Lv. Rev.Menge
quantity dimension material/standard documentation/certificatedescription weight in kgpos. st.

Silica Verfahrenstechnik GmbH
Wittestr. 24
D - 13509 Berlin

Stückliste/PartList

1 Klöpperboden
torispherical head
DIN 28011
Nennwanddicke = Mindestwanddicke
US-Prüfung gem. SA-435

mit V-Naht 37,5 ° - aussen,
Ansatzdicke vom zyl. Bord innen unter 15°
beigedreht

Wärmebehandlung gem. UG-79

heat treatment in acc. to ASME UG 79

Ø406,4 x 20 - VA
Ansatz s = 14 mm

ASTM
A516 Gr. 60

12 41,3/St.
pc.

3.1
ASME II

2

3 Mantel, geschweißt aus Blech
plate

Ø406,4 x 14 x ~ 4616
aus Bl. 14 x ~4616 x 1233

ASTM
A516 Gr. 60

11 6253.1
ASME II

4 Rohr, nahtlos
tube
ASME B36.10

Ø168,3 x 10,97 x 131 (80S) ASTM
A516 Gr. 60

12 5,5/St.
pc.

3.1
ASME II

5 Rohr, nahtlos
tube
ASME B36.10

Ø88,9 x 7,62 x ~140 (80S) ASTM
A516 Gr. 60

12 2/St.
pc.

3.1
ASME II

6 Rohr, nahtlos
tube
DIN 28181 Tol. Kl 1

Ø19,05 x 2,11 x 5000 ASTM
A179

118 4,4/St.
pc.

3.1
ASME II

7 Vorschweißflansch
welding neck flange
ASME B16.5
Dichtfläche: kleiner Rücksprung

facing: small female

16" 300 lbs
J = 378,4 mm

ASTM
A105

12 106/St.
pc.

3.1
ASME II

Precooler
Ø406,4 x 5000 02Z04-E-
01/

153-161

100522

mrName

1
21.02.2014

2-2400

wemr21.02.2014
08.04.2014

Erstausführung/first issue
wallthickness, tube and baffle plate, material, Pos. ys rr

0
1

Rev. Änderung/change Erstellt/issue Geprüft/checkDatum/date

Zeichngsnr/drawingno.

1 +

Liefertermin/delivery dt.

Seite/page

Titel/titleKomnr./comn
Aktennr./ref.
Aufgabe/aband
Datum/date



Pos. Benennung Abmessung Werkstoff/Norm Dokumentation/Atteste Gewicht in kg Lv. Rev.Menge
quantity dimension material/standard documentation/certificatedescription weight in kgpos. st.

Silica Verfahrenstechnik GmbH
Wittestr. 24
D - 13509 Berlin

Stückliste/PartList

8 Vorschweißflansch
welding neck flange
ASME B16.5
Dichtfläche RF

facing: RF

6" 300 lbs
J = 146,4

ASTM
A105

12 19,1/St.
pc.

3.1
ASME II

9 Vorschweißflansch
welding neck flange
ASME B16.5
Dichtfläche RF

facing: RF

3" 300 lbs
J = 73,7

ASTM
A105

12 6,9/St.
pc.

3.1
ASME II

10 Vorschweißflansch
welding neck flange
ASME B16.5
Dichtfläche RF

facing: RF

16" 300 lbs
J = 378,4 mm

ASTM
A105

12 106/St.
pc.

3.1
ASME II

11 Blech
plate
DIN EN 10029

10 x 131 x 142 ASTM
A516 Gr. 60

12 1,5/St.
pc.

2.2

12 Blech
plate
DIN EN 10029

10 x 90 x 220 ASTM
A516 Gr. 60

12 1,6/St.
pc.

3.1
ASME II

13 Blech
plate
DIN EN 10029

3 x 130 x 140 ASTM
A516 Gr. 60

11 0,42.2

14 Blech
plate
DIN EN 10029

5 x 105 x 140 ASTM
A516 Gr. 60

11 0,63.1
ASME II

15 1

Precooler
Ø406,4 x 5000 02Z04-E-
01/

153-161

100522

mrName

1
21.02.2014

2-2400

wemr21.02.2014
08.04.2014

Erstausführung/first issue
wallthickness, tube and baffle plate, material, Pos. ys rr

0
1

Rev. Änderung/change Erstellt/issue Geprüft/checkDatum/date

Zeichngsnr/drawingno.

2 +

Liefertermin/delivery dt.
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Aktennr./ref.
Aufgabe/aband
Datum/date



Pos. Benennung Abmessung Werkstoff/Norm Dokumentation/Atteste Gewicht in kg Lv. Rev.Menge
quantity dimension material/standard documentation/certificatedescription weight in kgpos. st.

Silica Verfahrenstechnik GmbH
Wittestr. 24
D - 13509 Berlin

Stückliste/PartList

16 Blech
plate
DIN EN 10029
1 x gebohrt als Festlager
1 x gebohrt als Loslager

1 x drilled for fixpoint
1 x drilled for loose point

15 x 160 x 400 ASTM
A516 Gr. 60

12 7,5/St.
pc.

2.2

17 Blech
plate
DIN EN 10029

15 x 330 x 390 ASTM
A516 Gr. 60

12 15/St.
pc.

2.2

18 Blech
plate
DIN EN 10029

15 x 167 x 279 ASTM
A516 Gr. 60

14 5,5/St.
pc.

2.2

19 Blech
plate
DIN EN 10029

15 x 167 x 183 ASTM
A516 Gr. 60

12 3,5/St.
pc.

2.2

20 Blech
plate
DIN EN 10029

15 x 167 x 279 ASTM
A516 Gr. 60

14 5,5/St.
pc.

2.2

21 Blech
plate
DIN EN 10029

15 x 167 x 183 ASTM
A516 Gr. 60

12 3,5/St.
pc.

2.2

22 Abdichtstreifen
flat sealing strip
DIN EN 10058
Flach

Fl 25 x 10 x 4495 ASTM
A516 Gr. 60

12 8,8/St.
pc.

2.2

23

Precooler
Ø406,4 x 5000 02Z04-E-
01/

153-161

100522

mrName

1
21.02.2014

2-2400

wemr21.02.2014
08.04.2014

Erstausführung/first issue
wallthickness, tube and baffle plate, material, Pos. ys rr

0
1

Rev. Änderung/change Erstellt/issue Geprüft/checkDatum/date

Zeichngsnr/drawingno.

3 +

Liefertermin/delivery dt.
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Pos. Benennung Abmessung Werkstoff/Norm Dokumentation/Atteste Gewicht in kg Lv. Rev.Menge
quantity dimension material/standard documentation/certificatedescription weight in kgpos. st.

Silica Verfahrenstechnik GmbH
Wittestr. 24
D - 13509 Berlin

Stückliste/PartList

24 Rohrboden aus Blech
tube plate
DIN EN 10029
mit US-Flächenprüfung gemäß DIN EN 
10160, Klasse S2 bzw. E2

Bl 46 x Ø400 ASTM
A516 Gr. 60

12 45,5/St.
pc.

3.1
ASME II

25 Umlenkblech
baffle plate
DIN EN 10029
davon 6 Stück mit Ausschnitt für
Entleerung

6 parts with cut-out for drain

Bl 8 x Ø376 ASTM
A516 Gr. 60

112 4,6/St.
pc.

2.2

26 Blech
plate
DIN EN 10029

Bl 8 x 378 x 288 ASTM
A516 Gr. 60

11 6,83.1
ASME II

27 Rund
round
DIN EN 10060

Rd 12 x 4125 ASTM
A516 Gr. 60

11 3,72.2

28 Rund
round
DIN EN 10060

Rd 12 x 4495 ASTM
A516 Gr. 60

15 4/St.
pc.

2.2

29 Spiraldichtring
spiral wound gasket
ASME B 16.20
 NPS 16", für Vor-und
Rücksprung,schmal, RF, mit separatem
Steg 8mm

1 x für Druckprobe
1 x Reserve

for small male and female
1 x for pressure test
1 x reserve

Ø400 x Ø376 x 3,5 Spiroflex mit Graphiteinlage
SpV1

3 0,1/St.
pc.

---

Precooler
Ø406,4 x 5000 02Z04-E-
01/

153-161

100522

mrName

1
21.02.2014

2-2400

wemr21.02.2014
08.04.2014

Erstausführung/first issue
wallthickness, tube and baffle plate, material, Pos. ys rr

0
1

Rev. Änderung/change Erstellt/issue Geprüft/checkDatum/date

Zeichngsnr/drawingno.

4 +

Liefertermin/delivery dt.
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Silica Verfahrenstechnik GmbH
Wittestr. 24
D - 13509 Berlin

Stückliste/PartList

30 Spiraldichtring
spiral wound gasket
ASME B 16.20
 NPS 16", für Vor-und
Rücksprung,schmal, RF

1 x für Druckprobe
1 x Reserve

for small male and female
1 x for pressure test
1 x reserve

Ø400 x Ø376 x 3,5 Spiroflex mit Graphiteinlage
SpV1

3 0,1/St.
pc.

---

31 Gewindebolzen
stud bolt
ANSI B18.2
davon 2 Reserve

1 1/4"-8UN x 250 mm ASTM
A193-B7

142 1,5/St.
pc.

3.1
ASME II

32 Sechskantmutter
hex. nut
ANSI B18.2.2
davon 4 Reserve

1 1/4"-8UN ASTM
A194-B7

184 0,2/St.
pc.

3.1
ASME II

33 Verschlussschraube
lock screw
DIN 906

G1/4A 5.6 14 0,1/St.
pc.

34 Halbrundniet
snap rivet
DIN 660

A4 x 12 Al3 ---

35 Niet
rivet
DIN 7338

A6 x 15 Cu1 ---

36 Silica-Schild
name plate

1.43011 0,1---

Precooler
Ø406,4 x 5000 02Z04-E-
01/

153-161

100522

mrName

1
21.02.2014

2-2400

wemr21.02.2014
08.04.2014

Erstausführung/first issue
wallthickness, tube and baffle plate, material, Pos. ys rr

0
1

Rev. Änderung/change Erstellt/issue Geprüft/checkDatum/date

Zeichngsnr/drawingno.

5 +

Liefertermin/delivery dt.

Seite/page

Titel/titleKomnr./comn
Aktennr./ref.
Aufgabe/aband
Datum/date



Página 556 de 885



Página 557 de 885



Página 558 de 885



Página 559 de 885


	E-11502-01 Doc
	E-11502-01 Data Sheet
	B0084431 E-11502-01 CO2 Gas Cooler 71586AB
	E-11502-01 Form U-1

	E-11420-01 Doc
	E-11420-01 Data Sheet
	B0084421 E-11420-01 Ucarsol Cooler (1of2) A340059A-R3
	E-11420-01 Form U-1

	E-11420-02 Doc
	E-11420-02 Data Sheet
	B0084422 E-11420-02 Ucarsol Cooler (2of2) A340059B-R3
	E-11420-02 Form U-1


