
 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Service Item No.

Size Type (vert/horiz) Connected In 1 Parallel 2 Series

Mfr Surf/Unit/ (Eff.) m
2
; Shells/Unit Surf/Shell (Eff.) m

2 0A1

Fluid Allocation IN OUT IN OUT

Fluid Name

Fluid Quantity, Total kg/hr

Vapor (In / Out) kg/hr

Liquid kg/hr

Steam kg/hr

Water kg/hr

Non-Condensables kg/hr

Fluid Vaporized / Condensed kg/hr

Temperature ºC

Density (Liq./Vap.) kg/m3

Viscosity (Liq./Vap.)    cP

Molecular Weight (Vapor)

Molecular Weight (Non-Condensable)

Specific Heat (Liq./Vap.) kJ/(kg•°C)

Thermal Conductivity (Liq./Vap.) W/(m•ºC)

Latent Heat kJ/kg

Saturation temperature / dew point ºC

Operating Pressure kPaa

Velocity m/s

Pressure Drop - Allowed / Calculated kPa / /

Minimum Ambient Temperature ºC

Fouling Resistance (Min.) m
2
•ºC/kW

Heat Exchanged kW: MTD Corrected ºC

Transfer Rate, Service Clean Actual W/(m
2
•ºC)     

Shell Side Tube Side

Design / Test Pressure kPag / /

Design Temperature (MDMT/Max.) ºC / /

No. Passes per Shell

1142.7 1574

1

3.78 / -

-29

353,421353,421

4

0.46 / -

45

121.4

1,244,429

1.35

40

1078.4 / -

88

994

Code

1,244,429

144

0.51 / -

0.92 (Note 4)

210

SEWON Cellontech

1019

-29

2010 / FV

29,898

(Note 3)

55

-39 

210

0.33 / -

0.61 / -

3.54 / -

928 / - 945.9 / -

1200 x 6096 BJT (Note 1)

Tube Side

1003.2 / -

2

Horizontal

3.87 / -

00

Emulsion

353,421

TEG/Water (60/40 wt%) 

1,244,429

0 0

DS-CL03A-E-100-E105

 3A-E-105 A/B

370.6

353,421

PERFORMANCE OF ONE UNIT (Max Case)

Shell Side

741.2

Emulsion / Glycol Exchanger

0.34 / -

1,244,429

130

0.98 / -4.66 / -

3.22 / -

0.46 / -

0.18

1173.1

35.4

Code1550 / FV

 Sketch (Bundle / Nozzle Orientation)

-39

100

No. Passes per Shell

Corrosion Allowance mm

Connections  In (Note 1)

Size (NPS) &  Out (Note 1)

Rating/ Facing  Intermediate

Tubes No. OD mm;  Thk mm; Length mm;   Pitch mm Layout

Tube Type Material

Shell ID OD mm Shell Cover  (Integ.) (Remov.)

Channel Channel Cover

Tubesheet Tubesheet-Floating

Floating Head Cover Impingement Protection

No. of Cross Baffles Spacing:  Center Inlet mm

Baffles - Long Seal Type

Tube Supports U-Bend Support Type

Pairs of Seal Strips Pass Lane Seal Rod No. Tube-to-Tubesheet Joint

Expansion Joint Type

ρ v
2
 - Inlet Nozzle Bundle Entrance Bundle Exit kg/m-s2

Gaskets - Shell Side Tube Side

Floating Head Channel Cover Davit

Code Requirements TEMA Class

Weight / Shell Filled with Water Bundle kg 0A1

Notes:

 REVISIONS

BY CHK APP

0A1 10-Feb-14 SS SY CS Re-Issued for Purchase

0 15-May-13 SS SY / CS CS Issued for Purchase

  NPS 10 / 300# / WNRF

Removable

(Note 12)

D 11-Mar-13 SS AG CS Issued for Quote

C 1-Mar-13 SS AG CS Issued for Squad Check

REV NO. DATE DESCRIPTION

9

1

(Note 11 & 12)

3.2

NPS 24 / 300# / WNRF

3A-E-105

PAGE

511036 TAG NO.

(Note 5)

(*)

CLRP PHASE 3A CENTRAL PLANT FACILITY: EPC

(*)

N/A

SA-516 Gr. 70N

SA-516 Gr. 70N None

31.7525.4

 SA-179

480 mm

PROJECT

Type

N/A

3.2

4

  NPS 10 / 300# / WNRF

NPS 16 / 300# / WNRF

6096

SA-516 Gr. 70N N/A

SA-516 Gr. 70N

Plain 

SA-516 Gr. 70N 1200

804 45

(*)

(*) (*)

CS Double Jacketed, Graphite Filler CS Double Jacketed, Graphite Filler

Carbon Steel

Rolled (two grooves) and Expanded

N/A N/A

N/A

(*)

Radiographic Inspection: Minimum Spot RT 

CS Double Jacketed, Graphite Filler Not Required

 ASME Sec. VIII Div.1 R

1 of 4

JOB NO.

2.11 (Min)

 Baffle Cut (Dia.)Single Segmental (Hort.) 28 %

15,520 (*) 23,230 (*) 8,460 (*)

4

DS-CL03A-E-100-E105-R0A1.xls

Page 4 of 422 VR-00605 VP-CL03A-E-000-0049-R0



 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Service Item No.

Size Type (vert/horiz) Connected In 1 Parallel 2 Series

Mfr Surf/Unit/ (Eff.) m
2
; Shells/Unit Surf/Shell (Eff.) m

2 0A1

Fluid Allocation IN OUT IN OUT

Fluid Name

Fluid Quantity, Total kg/hr

Vapor (In / Out) kg/hr

Liquid kg/hr

Steam kg/hr

Water kg/hr

Non-Condensables kg/hr

Fluid Vaporized / Condensed kg/hr

Temperature ºC

Density (Liq./Vap.) kg/m3

Viscosity (Liq./Vap.)    cP

Molecular Weight (Vapor)

Molecular Weight (Non-Condensable)

Specific Heat (Liq./Vap.) kJ/(kg•°C)

Thermal Conductivity (Liq./Vap.) W/(m•ºC)

Latent Heat kJ/kg

Saturation temperature / dew point ºC

Operating Pressure kPaa

Velocity m/s

Pressure Drop - Allowed / Calculated kPa / /

Minimum Ambient Temperature ºC

Fouling Resistance (Min.) m
2
•ºC/kW

Heat Exchanged kW: MTD Corrected ºC

Transfer Rate, Service Clean Actual W/(m
2
•ºC)     

Design / Test Pressure kPag

Design Temperature (MDMT/Max.) ºC

No. Passes per Shell

217.6

41.7

430.5

100

-39 

DS-CL03A-E-100-E105

 3A-E-105 A/B

370.6

0

130

0.98 / -

0

Tube Side

79,329

1078.4 / -

6,711

0.18

79,329

0.33 / - 0.34 / -

390.1

0.42 / -

55 31.5

3.54 / -

(Note 3)

7

Emulsion / Glycol Exchanger

1200 x 6096 BJT (Note 1)

3.22 / -

Emulsion TEG/Water (60/40 wt%) 

1,011,608

1003.2 / -

Shell Side

1,011,608

0 0

1,011,608

3.72 / -

0.64 / -

137.6

934.1 / -

0.76

0.42 / -

144

3.69 / -

929.0 / -

40

0.67 / - 4.66 / -

Horizontal

741.2 2

PERFORMANCE OF ONE UNIT (Min Case)

79,32979,3291,011,608

SEWON Cellontech

-39

0.3

 Sketch (Bundle / Nozzle Orientation)

9941019

No. Passes per Shell

Corrosion Allowance mm

Connections  In 

Size (NPS) &  Out

Rating/ Facing  Intermediate

Tubes No. OD mm; Thk (Min/Avg.) mm; Length mm; Pitch mm

Tube Type Material

Shell ID OD mm Shell Cover  (Integ.) (Remov.)

Channel or Bonnet Channel Cover

Tubesheet - Stationary Tubesheet-Floating

Floating Head Cover Impingement Protection

No. of Cross Baffles Spacing:  Center Inlet mm

Baffles - Long Seal Type

Tube Supports U-Bend Support Type

Pairs of Seal Strips Pass Lane Seal Rod No. Tube-to-Tubesheet Joint

Expansion Joint Type

ρ v
2
 - Inlet Nozzle Bundle Entrance Bundle Exit kg/m-s2

Gaskets - Shell Side Tube Side

Floating Head Channel Cover Davit

Code Requirements TEMA Class

Weight / Shell Filled with Water Bundle kg  

Radiographic Inspection:

Notes:

 REVISIONS

BY CHK APP

JOB NO.0 15-May-13 SS

0A1 10-Feb-14 SS SY CS Re-Issued for Purchase

CS

CS

Issued for Purchase

Type  Baffle Cut (Dia.)

DESCRIPTION

AG CLRP PHASE 3A CENTRAL PLANT FACILITY: 

EPCAG

PAGE

3A-E-105511036 TAG NO.SY / CS

2 of 4

mm

C 1-Mar-13
PROJECT

D 11-Mar-13 SS

REV NO. DATE

CS Issued for Quote

Issued for Squad CheckSS

Refer to Page 1 

for Details

DS-CL03A-E-100-E105-R0A1.xls
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 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

CASE 1: Maximum Case

CASE 2: Minimum Case

Specific Heat

°C kPa(g) MW kg/m
3

DS-CL03A-E-100-E105

Temperature Pressure Heat
Vapour 

Fraction
Viscosity

Thermal 

Conductivity

Shell Side (Emulsion)

Mass Density

870.0 0.00 0.0 945.9

W/m.°C

0.46

kJ/kg-°C

121.4

0.0 941.2

11.98 0.0

124.5 877.4

123.0 873.7 2.00 0.0 944.7

4.00 0.0 943.5

884.7 7.99

126.0 881.0 5.99 0.0 942.4

127.5

938.8130.5 892.0

133.5 899.4 15.96 0.0 936.5

129.0 888.4 9.98 0.0 940.0

0.67

0.0 934.1

0.67

0.0 931.7

3.69

929.2

932.9

0.0

0.0 935.3

132.0 895.7 13.97 0.0 937.7

136.5 906.7 19.94

135.0 903.0 17.95

138.0 873.7 0.45 0.0

138.0 910.3 21.93 0.0

139.5 914.0 23.92

141.0 917.7 25.92 930.5

137.6

142.5 921.3 27.90 0.0

144.0 925.0 29.90 0.0

°C kJ/kg-°C cP

HeatPressure Temperature

870.0

928.0

Shell Side (Emulsion)

Mass Density
Vapour 

Fraction

kPa(g) W/m.°C

Specific Heat Viscosity
Thermal 

Conductivity

0.42

0.42

3.78

3.79

3.79

3.80

3.80

3.81

3.87

cP

0.61

0.60

0.59

0.59

0.58

3.81

3.82

3.83 0.55

0.55

0.54

3.85

3.85

3.86

3.83

3.84

3.84

0.52

0.51

0.53

0.52

0.46

0.46

0.46

0.57

0.57

0.56

0.46

0.46

0.46

0.46

0.46

0.46

0.46

0.46

0.46

0.46

0.46

0.46

0.53

0.00 0.0 934.1

MW kg/m
3

3.69933.8

 REVISIONS

BY CHK APP

0A1 10-Feb-14

15-May-13 Issued for Purchase

CLRP PHASE 3A CENTRAL PLANT FACILITY: 

EPC

2.24 0.0 932.4

1.34 0.0 933.1

3.70 0.66 0.42139.7 888.3

1.79 0.0 932.8 0.66 0.42139.3 884.7

0.42138.9 881.0

0.66933.5

0.67

0.42138.4 877.4

138.0 873.7 0.45 0.0

REV NO. DATE DESCRIPTION

141.0

3.13 0.0 931.8

0.0 931.4

140.6 895.7

0.66

3.70

0.42

3.70

3.70

0.0

3.58 3.70 0.65

0.42

0.65

C 1-Mar-13 SS AG CS

140.2 892.0 2.69

142.7 914.0

SS AG CSD 11-Mar-13

PAGE

SS SY / CS

Issued for Quote

0 CS 511036 TAG NO.

Issued for Squad Check
PROJECT

3 of 4

JOB NO. 3A-E-105
SS SY CS Re-Issued for Purchase

932.1

3.69

3.69933.8

0.90 0.0

0.42

0.42

3.70 0.66

141.4 903.0 4.03 0.0 931.1 3.71 0.65 0.42

899.3

141.9 906.7 4.47 0.0 930.7 3.71 0.65 0.42

142.3 910.3 4.92 0.0 930.4 3.71 0.65 0.42

5.37 0.0 930.0 3.71 0.64 0.42

143.1 917.7 5.82 0.0 929.7 3.71 0.64 0.42

143.6 921.3 6.27 0.0 929.4 3.72 0.64 0.42

0.64 0.42144.0 925.0 6.71 0.0 929.0 3.72

DS-CL03A-E-100-E105-R0A1.xls
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 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Notes:

(*) Seller to specify or confirm

1) Shell 1 is a BJ12T with one 24" inlet nozzle and two 16" outlet nozzles. Shell 2 is a BJ21T with two 16" inlet nozzles 

and one 24" outlet nozzle.

2) Seller shall verify and guarantee thermal rating of the unit.

3) Emulsion fouling factor to be designed per paper "Reduce Fouling in Shell and Tube Exchangers" by Nesta and Bennett (zero 

fouling factor with 0.83 safety factor on emulsion convective heat transfer coefficient).

4) Based on Nesta and Bennett's Reduced Fouling Design, emulsion velocity to be minimum 0.6 m/s and 

B-stream fraction to be minimum 0.65.

5) Floating head support shall be provided.

6) Water cut of emulsion at maximum sizing case is 73.1%. Expected chloride content of water phase of emulsion is 1140 ppm. 

7) Water cut of emulsion at minimum sizing case is 67.04%. Expected chloride content of water phase of emulsion is 1140 ppm. 

8) Exchanger is to be designed for future field hydrotest in fully corroded condition.

9) Seller is to design and install electrical heat tracing for hold temperature of 10°C. CSA approval is required for electric

components and installation. EHT cable and components shall be CSA certified for Class 1, Zone 2, Group IIA (equivalent to  0A1

Class 1, Division 2, Group D). T-Code rating is T2C. 0A1

10) Seller is to supply and install 64 mm thick mineral fiber insulation.

11) Each shell shall be provided with a NPS 2 (300#, RFLWN) vent and drain. Vents and drains shall come complete with blind 

flange, gasket, bolts & nuts.

12) Each process nozzle shall be provided with one 1" 300# RFLWN (complete with blind flange, gasket, bolts & nuts).

13) Exchangers are not stacked.

14) EHT design shall use voltage of 277 VAC.

15) This document is designated for the Standard Package Catalogue per MEG Standard DMG-BAS-ST-0012 0A1

DS-CL03A-E-100-E105

 REVISIONS

BY CHK APP

SS

SY / CS

PAGE

SS

Issued for Purchase

CS

TAG NO.

CS Re-Issued for Purchase

Issued for Quote

CS

DATE

SY

SS AG

0A1 10-Feb-14

C

D 11-Mar-13

1-Mar-13

3A-E-105JOB NO.

PROJECT

511036

DESCRIPTION

CLRP PHASE 3A CENTRAL PLANT FACILITY: EPC

0 15-May-13 SS

4 of 4

Issued for Squad CheckAG

CS

REV NO.
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