
 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Service Item No.

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

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

2 A01

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

PERFORMANCE OF ONE UNIT (Max Duty and UA Case)

 Sketch (Bundle / Nozzle Orientation)

70

-39 

Code

0.18 0.35 

524.6

4.267 / 2.296

Horizontal

-29

1500 / FV

45,648

0 0

610,421 139,759

61

2930 2

994 959

0.620 / 0.038

Produced Gas

Tube Side

0

DS-CL03A-E-100-E102

 3A-E-102 A/B

1465

16.46

33,867

17.77

50

0.579 / 0.0120.175 / 0.013

0

155.2

899.1 / 4.905 984.6 / 5.814

Shell Side

6 5.2

610,241

38.2

Code

0.686 / 0.040

(Note 2) (Note 2)

1500 / FV

210

0.45

0.328 / -

Produced Gas / Glycol Exchanger

1170 x 12192 AEL

4.592 / 2.226

610,241

1.115 / -

610,421

86,399

 TEG/Water (60/40 wt%)              

-39

0.341 / -

3.07

3.223 / - 3.508 / -

4.661 / -

1078 / - 1013 / -

105,89253,360

40

0

0

139,759

120

00

52,532

210 -29

1

SEWON Cellontech

407.1 783.3

1No. Passes per Shell

Corrosion Allowance mm

Connections  In 

Size (NPS) &  Out

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 A01

Notes:

 REVISIONS

BY CHK APP

CLRP PHASE 3A CENTRAL PLANT FACILITY: 

EPC
JOB NO.

1 of 6

24%

35,750 (*) 47,620 (*) N/A

Radiographic Inspection: Minimum Spot RT (Note 8 and 9)

N/A Required

 ASME Sec. VIII Div.1 R

(*)

N/A CS Double Jacketed, Graphite Filler

Carbon Steel

Rolled (two grooves) and Expanded

Required (Note 3) Flanged and Flued

N/A

(*)

N/A

N/A None

12192

SA-516 Gr. 70N (Note 7) SA-516 Gr. 70N (Note 7)

Plain 

SA-516 Gr. 70N

SA 266, Gr. 2 (Integral Hub) (Note 7 & 15)

1170 (*) N/A

NPS 12 / 300# / RFWN NPS 12 / 300# / RFWN

(*)

(*)

N/A

30

(Note 11 & 12)

PROJECT

Type

N/A

3.2

1

NPS 16 / 300# / RFWN

(*)

23.8122035 19.05

NPS 12 / 300# / RFWN

SA-179 Seamless 

(*)

550 mm

3A-E-102
PAGE

511036 TAG NO.

Issued for Quote

14-May-13 SS SY / CS

REV NO. DATE DESCRIPTION

20

1

(Note 11)

3.2

Single Segmental (Horiz.)

C 4-Mar-13 SS AG CS Issued for Squad Check

Issued for Purchase

D 7-Mar-13 SS AG CS

 Baffle Cut (Dia.)

2.11 (Min)

0A1 4-Feb-14 SS SY CS Re-Issued for Purchase

0 CS

DS-CL03A-E-100-E102-R0A1.xls

Page 4 of 694 VR-00605 VP-CL03A-E-000-0047-R0



 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Produced Gas Properties - Maximum Duty and UA Case

4.447

0.17468

0.17709

0.17964

0.18267

4.419

0.03995

0.04032

0.04072

0.04114

0.04158

117.5

4.389

4.549

4.592

4.583

4.573

4.562

4.534

4.516

4.495

4.472

0.18636

0.19098

0.19686

0.20431

0.21379

0.22614

0.24279

0.26624

0.30084

0.35386

0.43784

0.57869

0.68560

0.68513

0.68521

0.68523

0.68509

0.68459

0.68357

0.68213

0.68042

0.67835

0.67554

0.67122

0.66410

0.65320

0.63875

0.62044

0.68065

0.67859

0.67584

0.67161

0.66462

0.65372

0.63908

0.62046

131.2

125.0

108.3

97.1

83.7

67.9

50.0

852.5

852.5

852.5

852.5

852.5

852.5

852.5

852.5 0.24230.000

9.316

6.210

3.105

0.2745

0.3656

0.3386

0.3141

0.2927

21.736

18.631

15.526

12.421

0.2595

0.2487

4.979

5.023

5.085

5.169

5.277

5.416

5.611

5.893

2.325

2.339

2.349

2.355

2.354

2.345

2.326

2.297

0.01376

0.01380

0.01378

0.01369

0.01350

0.01319

0.01277

0.01225

0.04319

0.04348

0.04357

0.04337

0.04275

0.04160

0.03986

0.03756

920.6

925.9

932.3

939.9

948.8

959.1

971.0

984.6

4.290

4.267

0.21286

0.22499

0.24136

0.26447

4.358

4.322

4.474

4.449

4.421

4.391

0.43587

0.57867

W/m.°C kg/m
3 kJ/kg.°C cP

Specific 

Heat 
Viscosity

Thermal 

Conductivity

W/m.°C

0.29870

0.35153

kg/m
3 kJ/kg.°C cP

Liquid Properties

Temperature Pressure Heat
Mass 

Fraction
 Density 

Specific 

Heat 
Viscosity

Thermal 

Conductivity
 Density 

0.04204

0.04249

0.04293

0.04331

899.1

900.7

902.5

904.6

0.04357

0.04363

0.04339

0.04274

0.04158

932.8

940.4

949.3

959.5

0.03984

0.03758

971.3

984.6

907.0

909.7

912.8

916.6

921.0

926.4

4.356

4.321

4.290

4.267

DS-CL03A-E-100-E102

Vapour Properties Liquid Properties

Viscosity
Thermal 

Conductivity
Temperature Pressure Heat

Mass 

Fraction
 Density 

Specific 

Heat 
 Density 

Specific 

Heat 
Viscosity

Thermal 

Conductivity

°C kPa(g) MW kg/m
3 kJ/kg.°C cP W/m.°C kg/m

3 kJ/kg.°C cP W/m.°C

50.0 865.0 0.000 0.2422 5.972 2.297 0.01225

67.6 865.0 3.044 0.2484 5.690 2.326 0.01277

2.354 0.01349

83.2 865.0 6.088 0.2588 5.493 2.345

12.176 0.2908 5.243 2.356

0.01318

96.5 865.0 9.132 0.2732 5.352

0.01369

116.9 865.0 15.219 0.3114 5.156 2.351 0.01379

107.6 865.0

2.329 0.01378

124.4 865.0 18.263 0.3350 5.092 2.342

24.351 0.3895 5.014 2.314

0.01381

130.7 865.0 21.307 0.3612 5.047

0.01371

140.1 865.0 27.395 0.4195 4.989 2.299 0.01362

135.8 865.0

143.7 865.0 30.439 0.4507 4.969 2.285

146.7 865.0 33.483 0.4828 4.952 2.272

865.0 36.527 0.5157 4.936 2.259

0.01352

0.01342

2.236

0.01331

151.5 865.0 39.570 0.5493 4.924 2.247 0.01321

149.3

4.905

153.5 865.0 42.614 0.5835 4.913

2.226 0.01303

0.01312

155.2 865.0 45.658 0.6182

Vapour Properties

°C kPa(g) MW

 REVISIONS

BY CHK APP

JOB NO.0 14-May-13

CLRP PHASE 3A CENTRAL PLANT FACILITY: EPC

151.6

149.5

155.2

153.5

0.68560

0.68517

0.68525

0.68528

0.68517

0.68473

0.68378

0.68236

0.68065

146.9

143.9

140.4

136.2

131.2

852.5

852.5

852.5

852.5

852.5

852.5

852.5

852.5

852.5

46.578

43.473

40.368

37.262

34.157

31.052

0.3656

27.947

24.842

21.736

0.6295

0.5939

0.5589

0.5245

0.4907

0.4578

0.4257

0.3948

4.843

4.851

4.861

4.873

4.888

4.905

4.924

4.948

4.979

2.222

2.232

2.243

2.254

2.267

2.281

2.295

2.310

2.325

0.01299

0.01307

0.01317

0.01327

0.01337

0.01348

0.01359

0.01368

0.01376

0.03977

0.04014

0.04053

0.04095

0.04140

0.04186

0.04233

0.04278

0.04319

899.1

900.7

902.4

904.5

906.8

909.5

912.6

916.2

920.6

4.593

4.584

4.574

4.563

4.550

4.535

0.17468

0.17702

0.17950

0.18246

0.18605

0.19054

4.518

4.497

0.212864.474

155.2

153.6

151.7

149.6

147.1

144.2

0.19626

0.20355

cP W/m.°C kg/m
3 kJ/kg.°C cP W/m.°C

Thermal 

Conductivity
 Density 

Specific 

Heat 
Viscosity

Thermal 

Conductivity

°C kPa(g) MW kg/m
3 kJ/kg.°C

Temperature Pressure Heat
Mass 

Fraction
 Density 

Specific 

Heat 

140.8

136.6

131.6

125.6

118.1

108.9

97.7

84.2

68.3

50.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

47.557

44.387

41.216

38.046

34.875

31.705

28.534

25.364

22.193

19.023

15.852

12.682

9.511

6.341

3.170

0.000 0.2423

0.4005

0.3424

0.3170

0.2948

0.2758

0.2603

0.2490

0.6414

0.6050

0.5691

0.5338

0.4992

0.4653

0.4324

0.3704

4.781

4.789

4.798

4.810

4.824

4.840

4.859

4.882

4.912

4.954

5.013

5.095

5.202

5.339

5.532

5.814

2.217

2.227

2.238

2.250

2.262

2.276

2.290

2.306

2.321

2.335

2.347

2.353

2.353

2.344

2.325

2.296

0.01294

0.01303

0.01312

0.01322

0.01333

0.01344

0.01355

0.01365

0.01373

0.01378

0.01377

0.01369

0.01350

0.01320

0.01278

0.01225

0.03958

0.03994

0.04034

0.04076

0.04121

0.04168

0.04216

0.04263

0.04305

0.04337

0.04351

0.04334

0.04275

0.04163

0.03989

0.03755

899.1

900.6

902.4

904.3

906.6

909.2

912.3

915.9

920.2

925.4

931.7

939.4

948.3

958.7

970.8

984.6

4.593

4.584

4.575

4.564

4.551

4.537

4.520

4.499

4.477

4.451

4.424

4.393

0.68560

0.68594

0.68529

0.68533

0.68525

0.68487

0.68399

0.68260

0.68088

0.67884

0.67614

0.67201

0.22380

0.23990

4.360

4.324

4.291

4.267

0.26265

0.29649 0.66515

Liquid Properties

0.654250.34909

0.43380 0.63944

0.62048

Vapour Properties

Viscosity

0.57865

0.17468

0.17662

0.17937

0.18225

0.18574

0.19009

0.19565

0.20278

0.21190

REV NO. DATE DESCRIPTION

C 4-Mar-13 SS AG CS

SS AG CSD 7-Mar-13 Issued for Quote

Re-Issued for Purchase

Issued for Purchase 511036 TAG NO.

Issued for Squad Check
PROJECT

3A-E-102

2 of 60A1 4-Feb-14 PAGE

CSSS SY / CS

SS SY CS

DS-CL03A-E-100-E102-R0A1.xls

Page 5 of 694 VR-00605 VP-CL03A-E-000-0047-R0



 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Service Item No.

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

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

2 A01

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

SEWON Cellontech

-39

0.22

Horizontal

2930 2

PERFORMANCE OF ONE UNIT (Min Case)

32,25432,254

0

108.3

932.0 / 6.677

0.292 / 0.014

 Sketch (Bundle / Nozzle Orientation)

959994

98.3

1032 / -

0.339 / -

40

1078 / -

1.470 / -

3.432 / -

0.328 / -

3.223 / -

4.661 / -

Shell Side

44,481

0 0

44,48144,481

1

0.35 

Produced Gas / Glycol Exchanger

1170 x 12192 AEL

4.311 / 1.932

 TEG/Water (60/40 wt%)              Produced Gas

44,481

752

977.6 / 7.456

28,697

2,398

6

79

-39 

4.187 / 1.830

0.630 / 0.039 0.586 / 0.034

(Note 2)

0

0 0

0

0

0

0.03

10.3

1

DS-CL03A-E-100-E102

 3A-E-102 A/B

1465

21.04

3,556

21.75

50

0.631 / 0.013

4,309

Tube Side

(Note 2)

99.95

27,945

106.7

0.18 

70

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

PROJECT
D 7-Mar-13 SS

REV NO. DATE

4-Mar-13
CLRP PHASE 3A CENTRAL PLANT FACILITY: EPC

PAGE

3A-E-102511036 TAG NO.

Issued for Squad Check

Issued for Quote

3 of 6

JOB NO.

DESCRIPTION

SS

Type  Baffle Cut (Dia.) mm

0 14-May-13 SS SY / CS CS

AG

AG CS

C

0A1 4-Feb-14 SS SY CS Re-Issued for Purchase

Issued for Purchase

CS

Refer to Page 1 

for Details

DS-CL03A-E-100-E102-R0A1.xls

Page 6 of 694 VR-00605 VP-CL03A-E-000-0047-R0



 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Produced Gas Properties - Minimum Case

0.983

0.822

0.660

0.334

0.169

0.000

1.143

108.3 865.0 2.399 6.6770.1336

63.3

105.1

101.8

98.4

94.9

91.3

87.6

59.0

865.0

865.0

865.0

865.0

83.8

79.9

75.8

71.8

67.6

54.6

50.0

865.0

865.0

865.0

865.0

865.0

865.0

865.0

865.0

865.0

865.0

865.0

2.239

2.084

1.929

1.772

1.615

1.458

1.299

1.140

0.980

0.820

0.658

0.496

0.333

0.168

0.000

6.709

6.745

6.785

6.830

6.879

6.934

6.993

7.058

7.128

7.202

7.283

7.368

7.459

7.555

7.6580.1102

0.1305

0.1279

0.1254

0.1232

0.1212

0.1194

0.1178

0.1164

0.1151

0.1140

0.1130

0.1122

0.1114

0.1108

1.932

1.926

1.920

1.914

1.907

1.901

1.894

1.887

1.880

1.873

1.866

1.859

1.852

1.845

1.838

1.831

0.01439

0.01434

0.01428

0.01422

0.01415

0.01407

0.01398

0.01388

0.01378

0.01367

0.01355

0.01343

0.01330

0.01317

0.01303

0.01288

0.03899

0.03884

0.03867

0.03846

0.03822

0.03794

0.03763

0.03729

0.03692

0.03651

0.03609

0.03563

0.03515

0.03465

0.03414

0.03359

932.0

934.5

937.1

939.7

942.5

945.3

948.2

951.2

954.3

957.5

960.7

963.9

967.2

970.6

974.0

977.6

4.311

4.300

4.289

4.279

4.269

4.259

4.250

4.241

4.233

4.225

4.217

4.210

4.204

4.198

4.192

4.187

0.62991

0.62776

0.62566

0.62350

0.62128

0.61896

0.61654

0.61399

0.61129

0.58440

0.63060

0.60842

0.60536

0.60209

0.59859

0.59485

0.59083

0.32490

0.33806

0.35252

0.58645

0.40567

0.42745

0.45178

0.47909

0.50985

0.54469

0.60848

0.36847

0.38610

W/m.°C kg/m
3 kJ/kg.°C cP

0.29151

0.30193

0.31290

cP W/m.°C

0.61135

Thermal 

Conductivity
 Density 

Specific 

Heat 
Viscosity

Thermal 

Conductivity

°C kPa(g) MW kg/m
3 kJ/kg.°C

Vapour Properties Liquid Properties

Temperature Pressure Heat
Mass 

Fraction
 Density 

Specific 

Heat 
Viscosity

0.60541

0.60214

0.59864

0.59489

0.59086

0.58647

0.40544

0.42722

0.45155

0.47886

0.50964

0.54452

0.58428

0.63058

4.233

4.225

4.217

4.210

4.204

4.198

4.192

4.187

954.3

957.4

960.6

963.9

967.2

970.6

974.0

977.6

0.03690

0.03650

0.03607

0.03562

0.03514

0.03464

0.03412

0.03358

0.01378

0.01367

0.01355

0.01343

0.01330

0.01316

0.01302

0.01287

1.880

1.873

1.866

1.859

1.851

1.844

1.837

1.831

7.455

7.557

0.1165

0.1152

0.1141

0.1131

7.271

7.360

6.965

7.034

7.107

7.186

0.1108

0.1102

79.9

75.9

71.8

67.6

63.3

59.0

54.6

50.0

852.5

852.5

852.5

852.5

kJ/kg.°C cP W/m.°C

852.5

852.5

852.5

852.5

0.497 0.1123

0.1115

Viscosity
Thermal 

Conductivity

°C kPa(g) MW kg/m
3 kJ/kg.°C cP W/m.°C kg/m

3

 Density 
Specific 

Heat 
Viscosity

Thermal 

Conductivity
 Density 

Specific 

Heat 

DS-CL03A-E-100-E102

Vapour Properties Liquid Properties

Temperature Pressure Heat
Mass 

Fraction
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0.61669

0.59493

0.59089

0.50943

0.54434

0.58416

0.42698

0.36807

0.38567

0.40521

0.58649

0.61413

0.61142

0.60854

0.60547

0.60219

0.59868

0.63017

0.62799

0.62587

0.62369

0.62145

0.61913

0.45131

0.47863

4.204

4.198

4.192

4.187 0.63057

0.29135

0.30174

0.31266

0.32462

0.33773

0.35216

4.251

4.242

4.233

4.225

4.218

4.210

967.2

970.6

974.0

977.6

4.312

4.300

4.290

4.279

4.269

4.260

948.2

951.2

954.3

957.4

960.6

963.9

0.03513

0.03463

0.03411

0.03357

932.0

934.5

937.1

939.7

942.4

945.3

0.03759

0.03725

0.03688

0.03648

0.03606

0.03560

0.01330

0.01316

0.01302

0.01287

0.03890

0.03876

0.03860

0.03840

0.03816

0.03789

0.01397

0.01387

0.01377

0.01366

0.01355

0.01343

1.851

1.844

1.837

1.830

0.01436

0.01432

0.01427

0.01420

0.01413

0.01406

1.893

1.886

1.879

1.872

1.865

1.858

7.173

7.262

7.355

7.456

1.931

1.925

1.919

1.913

1.906

1.900

6.752

6.809

6.872

6.940

7.012

7.090

0.1123

0.1115

0.1109

0.1103

6.505

6.536

6.570

6.609

6.652

6.699

0.1197

0.1181

0.1166

0.1153

0.1142

0.1132

0.498

0.334

0.169

0.000

0.1343

0.1312

0.1284

0.1259

0.1236

0.1216

1.464

1.305

1.145

0.985

0.824

0.662

2.409

2.248

2.093

1.937

1.780

1.622

840.0

840.0

840.0

840.0

840.0

840.0

63.4

59.0

54.6

50.0

840.0

840.0

840.0

840.0

840.0

840.0

87.7

83.8

79.9

75.9

71.8

67.6

108.3

105.1

101.8

98.4

95.0

91.4

1.933

1.776

1.619

1.461

1.302

1.143
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2.404

2.243

2.088

840.0

840.0

840.0

840.0

SS SY CS Re-Issued for Purchase PAGE
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C 4-Mar-13 SS AG CS Issued for Squad Check

REV NO. DATE DESCRIPTION

cP W/m.°C kg/m
3 kJ/kg.°C cP W/m.°C

Thermal 

Conductivity
 Density 

Specific 

Heat 
Viscosity

Thermal 

Conductivity

°C kPa(g) MW kg/m
3 kJ/kg.°C

Vapour Properties Liquid Properties

Temperature Pressure Heat
Mass 

Fraction
 Density 

Specific 

Heat 
Viscosity

0.63004

0.62788

0.62576

0.62360

0.62136

0.61904

0.61662

0.61406

0.61135

0.29143

0.30184

0.31278

0.32476

0.33790

0.35234

0.36827

0.38589

0.40544

4.311

4.300

4.290

4.279

4.269

4.260

4.250

4.241

4.233

932.0

934.5

937.1

939.7

942.5

945.3

948.2

951.2

954.3

0.03894

0.03880

0.03863

0.03843

0.03819

0.03792

0.03761

0.03727

0.03690

0.01437

0.01433

0.01427

0.01421

0.01414

0.01406

0.01397

0.01388

0.01378

1.931

1.925

1.919

1.913

1.907

1.900

1.894

1.887

1.880

6.591

6.623

6.658

6.697

6.741

6.789

0.1339

0.1309

0.1281

0.1257

0.1234

0.1214

6.843

6.901

0.1165 6.965

108.3

105.1

101.8

98.4

94.9

91.3

0.1196

0.1179

87.6

83.8

79.9

852.5

852.5

852.5

852.5

852.5

852.5

852.5

852.5

852.5

0A1 4-Feb-14

DS-CL03A-E-100-E102-R0A1.xls
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 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Notes:

(*) Seller to confirm or specify.

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

2) Refer to heat curve.

3) Expansion joint design shall be based on design conditions noted on page 6. Expansion joint shall be flanged and 

flued type per TEMA RCB 8. Expansion joint shall include vent and drain connections.

4) Exchangers shall be designed for future field hydrotest in the fully corroded condition.

5) 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

6) Seller shall supply and install 64 mm mineral fiber insulation.

7) Tube side is in sour service. Materials and fabrication shall be in accordance with NACE MR0175-2002. PWHT is required for 

tube side welds.

8) All tube side category D welds shall be 100% UT examined after PWHT.

9) All tube side butt-welds (including all flange to nozzle welds) shall be 100% RT examined after PWHT. 

10) Exchanger shell body shall be 1% sloped to the tube side outlet to facilitate tube side condensing. All flange faces of process 0A1

nozzles shall be horizontal. 0A1

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

12) Tube side shall be provided with a NPS 2 (300#, RFLWN) vent and drain. Vent and drain shall come complete with blind flange, 

gasket, bolts & nuts.

13) Tube side girth flanges shall be fabricated from SA 266, Grade 2.

14) For tubeside shell plates, Seller shall specify supplementary requirement S3 of ASTM A20 in the plate purchase order. Simulated 

PWHT shall be three PWHT cycles. Heating rate, holding time and cooling rate shall be same as production.  Plate mill 0A1

shall guarantee the mechanical properties of the plate for three SPWHT cycles. 0A1

15) Seller shall meet requirement noted in UW-13(f)(1).

16) EHT design shall use voltage of 277 VAC.

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

DS-CL03A-E-100-E102

Design Conditions for Expansion Joint

Maximum Op Temperature 0

Maximum PG Flow

Steam Out (Tube side) 0

Shutdown & Depressured 0

Hydrotest - Shell side 0

Hydrotest - Tube side 0

Prod. Gas CV Fails Closed 0

Glycol CV Fails Closed 0

Start-up tube side 0

Start-up shell side 0

(a) System design pressure for maximum operating conditions. Maximum actual pressure for other conditions.
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-39 3 / yearStagnant -39 -39

atm 40

2083 157

Empty 10

139759

139759

1500 40.9

155.2

D 7-Mar-13

1 / year Stagnant 155.2

3 / year610241 40 40 1500 40 3 / year 40

82.6 3 / yearEmpty 10 10 atm 10

1 / yearStagnant 40 120 1500 87.6 1 / year 149.5

44.5

By Seller 20

3 / year 155.2 155.2

1 / year

1500

1 / year610241 40 40 1500 40

115.1 1500

1 / year

Empty 10 10 atm 10 1 / year Stagnant 20 20

Stagnant

Empty 10 10 atm 15

atmatm -39 3 / year

Stagnant 20 20 By Seller 20 1 / year

157 atm 83.5 3 / yearStagnant 10 atm 10 3 / year

77.3 norm op

Same as Maximum Op Temperature

40 120 1500 66.8 norm op 139759

kg/hr °C °C kPa(g)

155.2 50 1500

°C Cycles

Outlet (a) Temperature of

kg/hr °C °C kPa(g) °C Cycles

REV NO. DATE DESCRIPTION

Pressure Mean Metal Number

Shell Side Tube Side

Pressure Mean Metal

Condition Inlet Temperature of Condition Inlet

Flow Fluid Temp

10

-39 -39

SS AG CS Issued for Quote

610241

Number Flow Fluid Temp

Outlet (a)

C 4-Mar-13 SS AG CS

PAGE

Issued for PurchaseCS 511036 TAG NO.

PROJECT
Issued for Squad Check

0A1 4-Feb-14

3A-E-102SS SY / CS

SS SY CS Re-Issued for Purchase

DS-CL03A-E-100-E102-R0A1.xls
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 SHELL AND TUBE HEAT EXCHANGER   Data Sheet No.: REV

Inlet Produced Gas Vapour Composition (Maximum Duty and UA Case)

Note*: Maximum expected concentration in heat exchanger outlet

vapour phase is 36.26 mol% CO2 and 1.85 mol% H2S. 

Maximum in the liquid phase is 23380  ppmw CO2 

and 2707 ppmw H2S.

Inlet Produced Gas Vapour Composition (Minimum Case)

Total 1.0000 1.0000

H2O 0.7387 0.5796

Bitumen 0.0019 0.0030

0.0000 0.0001

i-Pentane

n-Pentane

n-Hexane 0.0000

0.0000

n-Octane 0.0000

H2S (Note*) 0.0001 0.0001

n-Nonane 0.0000

Overall Phase Vapour Phase

0.0000 0.0000

0.0000 0.0000

0.0000

Component Mole Fraction Mole Fraction

CO2 (Note*) 0.0020 0.0033

Nitrogen 0.0018 0.0029

Methane 0.2553 0.4107

Ethane

i-Butane 0.0000 0.0000

n-Butane 0.0000 0.0000

0.0001 0.0002

Propane

0.0000

n-Decane 0.0000 0.0000

0.0000

n-Heptane 0.0000

DS-CL03A-E-100-E102

H2S (Note*) 0.0011 0.0086

Nitrogen 0.0007 0.0063

Overall Phase Vapour Phase

Component Mole Fraction Mole Fraction

CO2 (Note*) 0.0164 0.1373

Note*: Maximum expected concentration in heat exchanger outlet

vapour phase is 36.26 mol% CO2 and 1.85 mol% H2S. 

Maximum in the liquid phase is 23380  ppmw CO2 

and 2707 ppmw H2S.
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SS SY / CS

REV NO. DATE

AG

SS SY

D 7-Mar-13

0 

CS Re-Issued for Purchase

DESCRIPTION

PAGE

Issued for Purchase 511036 TAG NO.

PROJECT
Issued for Squad Check

3A-E-102

C 4-Mar-13 SS AG CS

CS

SS CS Issued for Quote

Bitumen 0.0059 0.0087

Total 1.0000 1.0000

n-Decane 0.0000 0.0000

H2O 0.8944 0.1463

0.0000

n-Nonane 0.0000 0.0000

n-Octane 0.0000

n-Heptane 0.0002 0.0012

n-Pentane 0.0000 0.0003

n-Hexane 0.0001 0.0004

n-Butane 0.0001 0.0007

i-Pentane 0.0000 0.0002

Propane 0.0001 0.0011

i-Butane 0.0000 0.0003

Methane 0.0808 0.6866

Ethane 0.0002 0.0021

Nitrogen 0.0007 0.0063

0A1 4-Feb-14

DS-CL03A-E-100-E102-R0A1.xls
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