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1. ALL BLOCK PIPING SECTIONS SHALL BE PROVIDE WITH LOW POINT DRAINS THE LOCATION OF ALL
    LOW POINT DRAINS SHALL BE CHECKED FOR PLACING OF DRUMS BENEATH THEM
    CONVENIENTLY TO FACILITATE DRAINING OF SYSTEM HOLDUP WHEN EVER REQUIRED.
2. PSV-1711, 1721, 1731, 1741 OUTLETS TO THE MAIN HEADER & THE MAIN DISCHARGING
    INTO V-1760 TO BE FREE DRAINING WITHOUT ANY POCKETS.
3. LINES TO BE FREE DRAINING WITHOUT ANY POCKETS.
4. EXHAUST FROM WASTE RECOVERY UNITS SHALL BE ROUTED TO A SAFE LOCATION.
5. LOCATE FI/FT-1715, 1725, 1735, 1745 CLOSE TO GLOBE VALVE IN OUTLET
    LINE OF E-1710, E-1720, E-1730, E-1740.
6. LOCATE FI-1781 AND FI-1791 CLOSE TO BYPASS VALVES.
7. DELETED.
8. P-1755 IS DRIVEN BY AIR OPERATED MOTOR.
9.
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CONTRACT NO.: MR/MH/MM/LSTK/RO/P&ID/44/10/Y15OC10003/PB-11009

CLIENT:

VENDOR:

REV. DESCRIPTION DATE DWN CHKD APPD APPD

VENDOR CODE: 602489

TO G-1620 SD

TSH-1722, TSH-1726, FSL-1725
P-1760/P-1770 STOP, LSL-1753
DAMPER INTERLOCK, ESD/FSD

FROM CCP

AI

TO XSV-1724

AI

TSH-1722, TSH-1726, FSL-1725
P-1760/P-1770 STOP, LSL-1753
DAMPER INTERLOCK, ESD/FSD

FROM CCP

AI

TSH-1722, TSH-1726, FSL-1725
P-1760/P-1770 STOP, LSL-1753
DAMPER INTERLOCK, ESD/FSD

FROM CCP

TO XSV-1724
TO XSV-1724

DUTY  : 5.78 MMKCAL/HR

E-1740
WASTE HEAT EXCHANGER

V-1760
THERMAL EXPANSION ACCUMULATOR
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NOTE 9
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NOTE 9
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NOTE 9
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NOTE 9

NOTE 9

NOTE 9

NOTE 9

NOTE 9
NOTE 9

NOTE 9

NOTE 9

NOTE 9

NOTE 9

NOTE 9

NOTE 9

CAPACITY (M^3/HR)       : 4.5
DIFF.PRESS.(KG/CM^2) : 10.50
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Revisions Date Issued Checked TMX Job No.
0 9-Jun-16 RKP/BSB TMX Doc. No.

Sheet No.
Project
Location

1 Service of Unit Item No.
2 Size Connected in N.A. Parallel N.A.   Series
3 Surf./Unit(Eff.)     m2  Shells/Unit Surf./Shell(Eff.) m2
4
5 Fluid Allocation Shell Side Tube Side
6 Fluid Name
7 Fluid Quantity, Total kg/hr
8     Vapor(In/Out) kg/hr 152,211.5 -
9     Liquid kg/hr - 136,056

10     Steam kg/hr - -
11     Water kg/hr - -
12     Noncondensable kg/hr - -
13 Temperature(In/Out) ℃ 251.8 250
14 Specific Gravity
15 Viscosity cp
16 Molecular Weight-Vapor
17 Molecular Weight-Noncondensable
18 Specific Heat kcal/kg ℃
19 Thermal Conductivity W/m ℃
20 Latent Heat kJ/kg @℃

21 Inlet Pressure kg/cm2 Abs.
22 Velocity m/sec
23 Pressure Drop, Allow./Calc. kg/cm2 122 0.950
24 Fouling Resistance(Min.) m2 ℃/W
25 Heat Exchanged MW   MTD(Corrected) 362.4 (CO), 147.1 (COUNTER) ℃
26 Transfer Rate, Service 23.7 (CO), 26.7 (COUNTER)   Clean VTA W/m2 ℃
27 CONSTRUCTION OF ONE SHELL
28
29 Design/Test Press. kg/cm2 G
30 Design Temp.(In/Out) ℃

31 No. Passes per Shell
32 Corrosion Allowance mm
33 Connections In
34  Size & Out
35 Rating Drain & Vent
36 Tube No.(858) OD 33.4 mm Thk. 2.77 mm Length 4380 mm Pitch 85.5 X 80 Angle  56.2
37 Tube Type Material  2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38 Shell SS Type 316 (Ducting) OD N.A. Shell Cover N.A.
39 Channel or Bonnet N.A. Channel Cover N.A.
40 Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41 Floating Head Cover N.A. Impingement Protection N.A.
42 Baffles-Cross N.A. %Cut N.A. Spacing
43 Baffles-Long - N.A. Seal Type N.A.
44 Supports-Tube   SS Type 316 Type Tubesheet
45 Bypass Seal Arrangement N.A. Tube-Tubesheet Joint Rested
46 Expansion Joint SS Type 316 Type N.A.
47 Gasket-Shell Side E Glass ladder tape Tube Side Spiral Wound SS316L Floating Head N.A. 
48 Code Requirements ASME SEC. VIII DIV. 1 Stamp "U" TEMA Class N.A.
49 Weight / WHRU Assembly 40,000 kg Filled with Water - 42510 kg
50 Notes ;
51
52
53
54
55

N.A.

1.0

152,211.5
152,211.5

-
-
-
-

150 mmAq

NOTE 8

1 of  8
MHS Re-development (Phase-II)
Mumbai High Field, India

Origin
RKP/BSB

SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

PZ0241
ICPR-PZ0241-MD-00001

Approved
APS/AH

Hot Oil (NOTES 1, 2) 

PERFORMANCE OF ONE UNIT - Design Case (NOTES 1, 2, 8, 9)

GT Exhaust 

E-4410
Refer GA Drawing

3,194.6

Waste Heat Recovery Exchanger

13.5

534

NOTE 9
 Condition CASE 2

3,194.6 1

16.5
439

Shell Side

136,056
-

136,056
-
-
-

107

1

0.05
600

8" 300# (Oil Header)
8" 300# (Oil Header)

2 x 2" 300# (on Header)

Tube Side

1.5
13

Seamless with welded fins

0
2"/3 x 1-1/2" 150# SO RF

2 x 1-1/2" 150# SO RF
-

Type  Coiled Bundle in Stack 

0.00034

-
Atm. + △P

12.2 (across tube bundle)
7 - 6
1.18

-

0.00017

9



Revisions Date Issued Checked TMX Job No.
0 9-Jun-16 RKP/BSB TMX Doc. No.

Sheet No.
Project
Location

1 Service of Unit Item No.
2 Size Connected in N.A. Parallel N.A.   Series
3 Surf./Unit(Eff.)     m2  Shells/Unit Surf./Shell(Eff.) m2
4
5 Fluid Allocation Shell Side Tube Side
6 Fluid Name
7 Fluid Quantity, Total kg/hr
8     Vapor(In/Out) kg/hr 102,581.3 -
9     Liquid kg/hr - 141,158

10     Steam kg/hr - -
11     Water kg/hr - -
12     Noncondensable kg/hr - -
13 Temperature(In/Out) ℃ 235 250
14 Specific Gravity
15 Viscosity cp
16 Molecular Weight-Vapor
17 Molecular Weight-Noncondensable
18 Specific Heat kcal/kg ℃
19 Thermal Conductivity W/m ℃
20 Latent Heat kJ/kg @℃

21 Inlet Pressure kg/cm2 Abs.
22 Velocity m/sec
23 Pressure Drop, Allow./Calc. kg/cm2 75 0.94
24 Fouling Resistance(Min.) m2 ℃/W
25 Heat Exchanged MW   MTD(Corrected) 306.6 (CO), 99.1 (COUNTER) ℃
26 Transfer Rate, Service 24.2 (CO), 25.9 (COUNTER)   Clean VTA W/m2 ℃
27 CONSTRUCTION OF ONE SHELL
28
29 Design/Test Press. kg/cm2 G
30 Design Temp.(In/Out) ℃

31 No. Passes per Shell
32 Corrosion Allowance mm
33 Connections In
34  Size & Out
35 Rating Drain & Vent
36 Tube No.(858) OD 33.4 mm Thk. 2.77 mm Length 4380 mm Pitch 85.5 X 80 Angle  56.2
37 Tube Type Material  2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38 Shell SS Type 316 (Ducting) OD N.A. Shell Cover N.A.
39 Channel or Bonnet N.A. Channel Cover N.A.
40 Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41 Floating Head Cover N.A. Impingement Protection N.A.
42 Baffles-Cross N.A. %Cut N.A. Spacing
43 Baffles-Long - N.A. Seal Type N.A.
44 Supports-Tube   SS Type 316 Type Tubesheet
45 Bypass Seal Arrangement N.A. Tube-Tubesheet Joint Rested
46 Expansion Joint SS Type 316 Type N.A.
47 Gasket-Shell Side E Glass ladder tape Tube Side Spiral Wound SS316L Floating Head N.A. 
48 Code Requirements ASME SEC. VIII DIV. 1 Stamp "U" TEMA Class N.A.
49 Weight / WHRU Assembly 40,000 kg Filled with Water - 42510 kg
50 Notes ;
51
52
53
54
55

16.5

Atm. + △P
8.14 (across tube bundle)

Tube Side
0.05

Shell Side

0.00017

Seamless with welded fins

0
2"/3 x 1-1/2" 150# SO RF

2 x 1-1/2" 150# SO RF
- 2 x 2" 300# (on Header)

8" 300# (Oil Header)

600
131
439

1.5
8" 300# (Oil Header)

NOTE 8

3,194.6

141,158
-

141,158
-
-
-

0.00034

Hot Oil (NOTE 1) 

PERFORMANCE OF ONE UNIT - Normal Max Duty Case (NOTES 1,2,8,9)

GT Exhaust 

E-4410
Refer GA Drawing

3,194.6 1

Waste Heat Recovery Exchanger

SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

PZ0241
ICPR-PZ0241-MD-00001APS/AH

N.A.

1.0

102,581.3
102,581.3

-
-
-
-

150 mmAq

155

NOTE 9

7 - 6
-

1.27

9.61

534

RKP/BSB

Type  Coiled Bundle in Stack 

 

Origin Approved

Mumbai High Field, India

2 of  8
MHS Re-development (Phase-II)
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Revisions Date Issued Checked TMX Job No.
0 9-Jun-16 RKP/BSB TMX Doc. No.

Sheet No.
Project
Location

1 Service of Unit Item No.
2 Size Connected in N.A. Parallel N.A.   Series
3 Surf./Unit(Eff.)     m2  Shells/Unit Surf./Shell(Eff.) m2
4
5 Fluid Allocation Shell Side Tube Side
6 Fluid Name
7 Fluid Quantity, Total kg/hr
8     Vapor(In/Out) kg/hr 50,229.8 -
9     Liquid kg/hr - 141,158

10     Steam kg/hr - -
11     Water kg/hr - -
12     Noncondensable kg/hr - -
13 Temperature(In/Out) ℃ 234.8 250
14 Specific Gravity
15 Viscosity cp
16 Molecular Weight-Vapor
17 Molecular Weight-Noncondensable
18 Specific Heat kcal/kg ℃
19 Thermal Conductivity W/m ℃
20 Latent Heat kJ/kg @℃

21 Inlet Pressure kg/cm2 Abs.
22 Velocity m/sec
23 Pressure Drop, Allow./Calc. kg/cm2 57 0.86
24 Fouling Resistance(Min.) m2 ℃/W
25 Heat Exchanged MW   MTD(Corrected) 235 (CO), 44.3 (COUNTER) ℃
26 Transfer Rate, Service 22.2 (CO), 21.8 (COUNTER)   Clean VTA W/m2 ℃
27 CONSTRUCTION OF ONE SHELL
28
29 Design/Test Press. kg/cm2 G
30 Design Temp.(In/Out) ℃

31 No. Passes per Shell
32 Corrosion Allowance mm
33 Connections In
34  Size & Out
35 Rating Drain & Vent
36 Tube No.(858) OD 33.4 mm Thk. 2.77 mm Length 4380 mm Pitch 85.5 X 80 Angle  56.2
37 Tube Type Material  2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38 Shell SS Type 316 (Ducting) OD N.A. Shell Cover N.A.
39 Channel or Bonnet N.A. Channel Cover N.A.
40 Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41 Floating Head Cover N.A. Impingement Protection N.A.
42 Baffles-Cross N.A. %Cut N.A. Spacing
43 Baffles-Long - N.A. Seal Type N.A.
44 Supports-Tube   SS Type 316 Type Tubesheet
45 Bypass Seal Arrangement N.A. Tube-Tubesheet Joint Rested
46 Expansion Joint SS Type 316 Type N.A.
47 Gasket-Shell Side E Glass ladder tape Tube Side Spiral Wound SS316L Floating Head N.A. 
48 Code Requirements ASME SEC. VIII DIV. 1 Stamp "U" TEMA Class N.A.
49 Weight / WHRU Assembly 40,000 kg Filled with Water - 42510 kg kg
50 Notes ;
51
52
53
54
55

0.05
600

APS/AH

3,194.6 1

16.5

0.00017

NOTE 9

-

N.A.

1.0

50,229.8
50,229.8

-
-
-

Tube Side

2 x 2" 300# (on Header)

439

Refer GA Drawing

SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

Waste Heat Recovery Exchanger
Type  Coiled Bundle in Stack 

Origin Approved
RKP/BSB

0.00034

PZ0241
ICPR-PZ0241-MD-00001

Mumbai High Field, India

Hot Oil (NOTE 1) 

PERFORMANCE OF ONE UNIT - Normal Turn Down Duty Case (NOTES 1,2,8,9)

GT Exhaust 

E-4410

Shell Side

534

150 mmAq

4.717

3.6 (across tube bundle)

3 of  8
MHS Re-development (Phase-II)

Atm. + △P

8" 300# (Oil Header)
8" 300# (Oil Header)

131
1.5

Seamless with welded fins

0
2"/3 x 1-1/2" 150# SO RF

2 x 1-1/2" 150# SO RF
-

1.32

-
7 - 6

NOTES 8

3,194.6

141,158
-

141,158
-
-
-

205

-

11



Revisions Date Issued Checked TMX Job No.
0 9-Jun-16 RKP/BSB TMX Doc. No.

Sheet No.
Project
Location

1 Service of Unit Item No.
2 Size Connected in N.A. Parallel N.A.   Series
3 Surf./Unit(Eff.)     m2  Shells/Unit Surf./Shell(Eff.) m2
4
5 Fluid Allocation Shell Side Tube Side
6 Fluid Name
7 Fluid Quantity, Total kg/hr
8     Vapor(In/Out) kg/hr 39,744.1 -
9     Liquid kg/hr - 141,158

10     Steam kg/hr - -
11     Water kg/hr - -
12     Noncondensable kg/hr - -
13 Temperature(In/Out) ℃ 237.9 250
14 Specific Gravity
15 Viscosity cp
16 Molecular Weight-Vapor
17 Molecular Weight-Noncondensable
18 Specific Heat kcal/kg ℃
19 Thermal Conductivity W/m ℃
20 Latent Heat kJ/kg @℃

21 Inlet Pressure kg/cm2 Abs.
22 Velocity m/sec
23 Pressure Drop, Allow./Calc. kg/cm2 58 0.84
24 Fouling Resistance(Min.) m2 ℃/W
25 Heat Exchanged MW   MTD(Corrected) 216.4 (CO), 33.3 (COUNTER) ℃
26 Transfer Rate, Service 21.1 (CO), 20.2 (COUNTER)   Clean VTA W/m2 ℃
27 CONSTRUCTION OF ONE SHELL
28
29 Design/Test Press. kg/cm2 G
30 Design Temp.(In/Out) ℃

31 No. Passes per Shell
32 Corrosion Allowance mm
33 Connections In
34  Size & Out
35 Rating Drain & Vent
36 Tube No.(858) OD 33.4 mm Thk. 2.77 mm Length 4380 mm Pitch 85.5 X 80 Angle  56.2
37 Tube Type Material  2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38 Shell SS Type 316 (Ducting) OD N.A. Shell Cover N.A.
39 Channel or Bonnet N.A. Channel Cover N.A.
40 Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41 Floating Head Cover N.A. Impingement Protection N.A.
42 Baffles-Cross N.A. %Cut N.A. Spacing
43 Baffles-Long - N.A. Seal Type N.A.
44 Supports-Tube   SS Type 316 Type Tubesheet
45 Bypass Seal Arrangement N.A. Tube-Tubesheet Joint Rested
46 Expansion Joint SS Type 316 Type N.A.
47 Gasket-Shell Side E Glass ladder tape Tube Side Spiral Wound SS316L Floating Head N.A. 
48 Code Requirements ASME SEC. VIII DIV. 1 Stamp "U" TEMA Class N.A.
49 Weight / WHRU Assembly 40,000 kg Filled with Water - 42510 kg
50 Notes ;
51
52
53
54
55

141,158
-

141,158
-

-

3.2 (across tube bundle) 1.33

-
7 - 6

-
-

NOTE 9

-
215

Seamless with welded fins

0
2"/3 x 1-1/2" 150# SO RF

2 x 1-1/2" 150# SO RF
-

0.00017

8" 300# (Oil Header)

13

2 x 2" 300# (on Header)

Tube Side

8" 300# (Oil Header)

Shell Side

534

NOTE 8

150 mmAq

439

1.5
1

-
Atm. + △P

3,194.6

Hot Oil (NOTE 1) 

PERFORMANCE OF ONE UNIT - Minimum Duty Case (NOTES 1,2,8,9)

GT Exhaust 

Mumbai High Field, India

4 of  8
MHS Re-development (Phase-II)

PZ0241
ICPR-PZ0241-MD-00001

Approved

1

SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

Waste Heat Recovery Exchanger
Type  Coiled Bundle in Stack 

Origin
APS/AH

N.A.

1.0

39,744.1
39,744.1

-
-

0.00034

600

3.692

16.50.05

RKP/BSB

E-4410
Refer GA Drawing

3,194.6

12



Revisions Date Issued Checked TMX Job No.
0 9-Jun-16 RKP/BSB TMX Doc. No.

Sheet No.
Project
Location

1 Service of Unit Item No.
2 Size Connected in N.A. Parallel N.A.   Series
3 Surf./Unit(Eff.)     m2  Shells/Unit Surf./Shell(Eff.) m2
4
5 Fluid Allocation Shell Side Tube Side
6 Fluid Name
7 Fluid Quantity, Total kg/hr
8     Vapor(In/Out) kg/hr 174,072.4 -
9     Liquid kg/hr - 136,056

10     Steam kg/hr - -
11     Water kg/hr - -
12     Noncondensable kg/hr - -
13 Temperature(In/Out) ℃ 257.5 250
14 Specific Gravity
15 Viscosity cp
16 Molecular Weight-Vapor
17 Molecular Weight-Noncondensable
18 Specific Heat kcal/kg ℃
19 Thermal Conductivity W/m ℃
20 Latent Heat kJ/kg @℃

21 Inlet Pressure kg/cm2 Abs.
22 Velocity m/sec
23 Pressure Drop, Allow./Calc. kg/cm2 149 0.950
24 Fouling Resistance(Min.) m2 ℃/W
25 Heat Exchanged MW   MTD(Corrected) 345 (CO), 146.2 (COUNTER) ℃
26 Transfer Rate, Service 24.09 (CO), 27.2 (COUNTER)   Clean VTA W/m2 ℃
27 CONSTRUCTION OF ONE SHELL
28
29 Design/Test Press. kg/cm2 G
30 Design Temp.(In/Out) ℃

31 No. Passes per Shell
32 Corrosion Allowance mm
33 Connections In
34  Size & Out
35 Rating Drain & Vent
36 Tube No.(858) OD 33.4 mm Thk. 2.77 mm Length 4380 mm Pitch 85.5 X 80 Angle  56.2
37 Tube Type Material  2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38 Shell SS Type 316 (Ducting) OD N.A. Shell Cover N.A.
39 Channel or Bonnet N.A. Channel Cover N.A.
40 Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41 Floating Head Cover N.A. Impingement Protection N.A.
42 Baffles-Cross N.A. %Cut N.A. Spacing
43 Baffles-Long - N.A. Seal Type N.A.
44 Supports-Tube   SS Type 316 Type Tubesheet
45 Bypass Seal Arrangement N.A. Tube-Tubesheet Joint Rested
46 Expansion Joint SS Type 316 Type N.A.
47 Gasket-Shell Side E Glass ladder tape Tube Side Spiral Wound SS316L Floating Head N.A. 
48 Code Requirements ASME SEC. VIII DIV. 1 Stamp "U" TEMA Class N.A.
49 Weight / WHRU Assembly 40,000 kg Filled with Water - 42510 kg
50 Notes ;
51
52
53
54
55

1.18

0.05
600

RKP/BSB APS/AH

Atm. + △P
13.54 (across tube bundle)

Seamless with welded fins

0
2"/3 x 1-1/2" 150# SO RF

2 x 1-1/2" 150# SO RF
-

1

8" 300# (Oil Header)
8" 300# (Oil Header)

2 x 2" 300# (on Header)

Tube Side

1.5
13

16.5
439

Shell Side

136,056
-

136,056
-
-
-

107
-

150 mmAq

As per NOTE 9                      Condition 
CASE 1

3,194.6 1
Type  Coiled Bundle in Stack Refer GA Drawing

3,194.6

Waste Heat Recovery Exchanger

13.5

510

-

0.00017 0.00034

-

SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

PZ0241Approved

5 of  8
ICPR-PZ0241-MD-00001

174,072.4
174,072.4

-
-
-

Origin

PERFORMANCE OF ONE UNIT - Design Case (NOTES 1,2,8,9)

GT Exhaust 

NOTE 8

MHS Re-development (Phase-II)
Mumbai High Field, India

N.A.

1.0

Hot Oil (NOTE 1) 

E-4410

7 - 6

13



Revisions Date Issued Checked TMX Job No.
0 9-Jun-16 RKP/BSB TMX Doc. No.

Sheet No.
Project
Location

1 Service of Unit Item No.
2 Size Connected in N.A. Parallel N.A.   Series
3 Surf./Unit(Eff.)     m2  Shells/Unit Surf./Shell(Eff.) m2
4
5 Fluid Allocation Shell Side Tube Side
6 Fluid Name
7 Fluid Quantity, Total kg/hr
8     Vapor(In/Out) kg/hr 147,427.9 -
9     Liquid kg/hr - 136,056

10     Steam kg/hr - -
11     Water kg/hr - -
12     Noncondensable kg/hr - -
13 Temperature(In/Out) ℃ 250.5 250
14 Specific Gravity
15 Viscosity cp
16 Molecular Weight-Vapor
17 Molecular Weight-Noncondensable
18 Specific Heat kcal/kg ℃
19 Thermal Conductivity W/m ℃
20 Latent Heat kJ/kg @℃

21 Inlet Pressure kg/cm2 Abs.
22 Velocity m/sec
23 Pressure Drop, Allow./Calc. kg/cm2 117 0.950
24 Fouling Resistance(Min.) m2 ℃/W
25 Heat Exchanged MW   MTD(Corrected) 366.7 (CO), 147.3 (COUNTER) ℃
26 Transfer Rate, Service 23.7 (CO), 26.6 (COUNTER)   Clean VTA W/m2 ℃
27 CONSTRUCTION OF ONE SHELL
28
29 Design/Test Press. kg/cm2 G
30 Design Temp.(In/Out) ℃

31 No. Passes per Shell
32 Corrosion Allowance mm
33 Connections In
34  Size & Out
35 Rating Drain & Vent
36 Tube No.(858) OD 33.4 mm Thk. 2.77 mm Length 4380 mm Pitch 85.5 X 80 Angle  56.2
37 Tube Type Material  2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38 Shell SS Type 316 (Ducting) OD N.A. Shell Cover N.A.
39 Channel or Bonnet N.A. Channel Cover N.A.
40 Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41 Floating Head Cover N.A. Impingement Protection N.A.
42 Baffles-Cross N.A. %Cut N.A. Spacing
43 Baffles-Long - N.A. Seal Type N.A.
44 Supports-Tube   SS Type 316 Type Tubesheet
45 Bypass Seal Arrangement N.A. Tube-Tubesheet Joint Rested
46 Expansion Joint SS Type 316 Type N.A.
47 Gasket-Shell Side E Glass ladder tape Tube Side Spiral Wound SS316L Floating Head N.A. 
48 Code Requirements ASME SEC. VIII DIV. 1 Stamp "U" TEMA Class N.A.
49 Weight / WHRU Assembly 40,000 kg Filled with Water - 42510 kg
50 Notes ;
51
52
53
54
55

N.A.

1.0

147,427.9
147,427.9

-
-
-
-

150 mmAq

NOTE 8

6 of  8
MHS Re-development (Phase-II)
Mumbai High Field, India

Origin
RKP/BSB

SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

PZ0241
ICPR-PZ0241-MD-00001

Approved
APS/AH

Hot Oil (NOTES 2, 3) 

PERFORMANCE OF ONE UNIT - Design Case (NOTES 1,2,8,9)

GT Exhaust 

E-4410
Refer GA Drawing

3,194.6

Waste Heat Recovery Exchanger

13.5

540

As per NOTE 9                      Condition CASE 3

3,194.6 1
Type  Coiled Bundle in Stack 

16.5
439

Shell Side

136,056
-

136,056
-
-
-

107

1

0.05
600

8" 300# (Oil Header)
8" 300# (Oil Header)

2 x 2" 300# (on Header)

Tube Side

1.5
13

Seamless with welded fins

0
2"/3 x 1-1/2" 150# SO RF

2 x 1-1/2" 150# SO RF
-

0.00034

-
Atm. + △P

11.9 (across tube bundle)
7 - 6
1.18

-

0.00017
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Revisions Date Issued Checked TMX Job No.
0 5 OCT '09 YSP TMX Doc. No.

Sheet No.
Project
Location

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21 Temp. Viscosity Thermal Cond.
22 ℃ cp W/m ℃

23 300 0.970 0.11011
24 263 1.266 0.11269
25 255 1.330 0.11316
26 250 1.370 0.11339
27 237.63 1.450 0.11409
28 230 1.502 0.11454
29 220 1.571 0.11514
30 215 1.605 0.11544
31 210 1.639 0.11574
32 205 1.673 0.11603
33 200 1.708 0.11633
34 180 1.846 0.11752
35 160 2.015 0.11865
36 155 2.058 0.11892
37 150 2.100 0.11921
38 135 5.890 0.12008
39 120 9.680 0.12095
40 110 12.207 0.12153
41 107 12.965 0.12171
42 100 14.733 0.12212
43 90 17.260 0.12270
44 80 19.787 0.12328
45 50 27.367 0.12270
46 30 32.420 0.12153
47 16 35.957 0.12072
48
49
50
51
52
53
54
55

715.0 2.7507
723.0 2.7089

711.5 2.7675

2.9361
706.0 2.7968

Density Specific Heat

2.6478734.8
2.6824728.1

kg/m3 kJ/kg ℃
683.8

845.2 2.0538
857.8 1.9855
866.4 1.9377

819.7 2.1884
826.0 2.1562

813.4 2.2216
809.0 2.2452

791.4 2.3394
800.9 2.2889
807.1 2.2553

778.9 2.4088
782.0 2.3907

761.6 2.5036
775.4 2.4281

738.2 2.6305

748.2 2.5774

741.5 2.6131
744.9 2.5958

          OBTAINED BASED ON INTERPOLATION.

  7.  VENDOR NEEDS TO DESIGN THE WHRU FOR MAXIMUM DUTY CASES, AND ENSURE GUARANTEE OF 
         OPERATION FOR ALL CASES INCLUDING TURNDOWN CASE.
  8.  HOT OIL (HYTHERM-500) PROPERTIES AT DIFFERENT TEMPERATURES (16 ℃ TO  300 ℃) MAY BE

Hot Oil Properties (to be confirmed with Supplier)

         CONDITIONS. EXTERNAL INSULATION (240 MM THICK) WILL BE PROVIDED BY OTHERS.

        EVENT OF MAL-FUNCTION AT FULL EXHAUST FLOW.
   5.  THE WHRU SHALL BE FREE DRAINING TO AVOID DEGRADATION OF HOT OIL DURING UPSETS.

   1.  HYTHERM 500 SHALL BE ASSUMED FOR HOT OIL.
   2.  WHRU DESIGN SHALL ENSURE THAT HOT OIL WILL NOT BE SUBJECTED TO A TEMPERATURE ABOVE  
        THE MAXIMUM ALLOWABLE FILM TEMPERATURE OF 360 ℃.
   3.  MAXIMUM ALLOWABLE PRESSURE DROP OF TOTAL WHRU PACKAGE IS 150 mmAq.  THE WHRU PACKAGE

   6.  THE INSULATION PROVIDED EXTERNALLY SHALL BE SUITABLE FOR EXHAUST FLUE GAS OPERATING

        BATTERY LIMIT IS FROM INLET AT EXHAUST DUCT UP TO EXHAUST STACK.
   4.  VENDOR SHALL DESIGN THE WHRU TUBES SUCH THAT TUBES ARE CAPABLE OF RUNNING DRY IN THE 

SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

PZ0241
ICPR-PZ0241-MD-00001
7 of  8
MHS Re-development (Phase-II)

MUA

Mumbai High Field, India

 NOTES ;

Origin Approved
YSP

  Service of Unit 
  Item No.

  Waste Heat Recovery Unit (WHRU)
  E-4410

15



Revisions Date Issued Checked TMX Job No.
0 9-Jun-16 RKP/BSB TMX Doc. No.

Sheet No.
Project
Location

1
2
3
4
5
6
7
8
9

10 CASE 2
11  ℃ 36.7
12 kg/hr 153,749
13  ℃ 534
14
15 Vol. % 0.86
16 Vol. % 3.1
17 Vol. % 10.93
18 Vol. % 71.66
19 Vol. % 13.45
20 Vol. % 100
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

GT Exhaust Conditions

Total 100 100

 Case ID CASE 1 CASE 3

        Nitrogen (N2) 74.59 70.85
        Oxygen (O2) 14.11 13.25

        Carbon Dioxide (CO2) 3.16 3.09
        Water (H2O) 7.25 11.96

 NOTES ; (CONTINUATION)
  9. TYPICAL CONDITIONS OF GT EXHAUST GAS ARE SHOWN AS FOLLOWS AT THE INLET OF WHRU.

Origin Approved
RKP/BSB APS/AH

  Service of Unit 
  Item No.

  Waste Heat Recovery Unit (WHRU)
  E-4410

8 of  8
MHS Re-development (Phase-II)
Mumbai High Field, India

510 540

SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

PZ0241
ICPR-PZ0241-MD-00001

          VENDOR SHALL CHECK ALL OF 3 CASES FOR THE MAXIMUM SURFACE AREA REQUIRED FOR WHRU,  
          IDENTIFY THE CONTROLLING CASE, AND COMPLETE THE DATASHEET FOR THE SAME CASE.

        Argon (A) 0.89 0.85

 Ambient Temperature
176,544 149,673

 Exhaust Temperature

16 40
 Exhaust Gas Flow

 Exhaust Gas Analysis

16
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