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PURPOSE:

The purpose of this document is to calculate Heat exchangers. 

Thermal calculation is done by “ASPEN EXCHANGER DESIGN AND RATING V11”. 

ATTACHMENTS: 

Thermal calculation sheets for heat exchangers as below: 

1- E-6101 (Hexane Cooler)

2- E-PK6101-1A/B (Oil Cooler)

3- E-PK6101-2 (Propylene Condenser)

4- E-PK6101-3 (Economizer)



Aspen Exchanger Design and Rating Shell & Tube V11 Page 1
File: C:\Users\goudarzi.PETROPALAYESH\..\..\E-6101-HEXANE CHILLER.edr Printed: 10/18/2021 at 4:49:57 PM

TEMA Sheet

Heat Exchanger Specification Sheet
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
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
56
57
58

Company: DEHDASHT PETROCHEMICAL INDUSTRY COMPANY
For : PK-6101
Service of Unit:  HEXANE CHILLER                               Our Reference:
Item No.:    E-6101                                    Your Reference:
Date:                       Rev No.:   00          Job No.: PK-6101
Size : 1150 /1676 -4200 mm Type: BKU Horizontal Connected in: 1 parallel 1 series
Surf/unit(eff.) 434.4 m² Shells/unit 1 Surf/shell(eff.) 434.4 m²

PERFORMANCE OF ONE UNIT
Fluid allocation
Fluid name
Fluid quantity, Total

Vapor (In/Out)
Liquid
Noncondensable

Temperature (In/Out)
Bubble / Dew point

Density               Vapor/Liquid
Viscosity
Molecular wt, Vap
Molecular wt, NC
Specific heat
Thermal conductivity
Latent heat
Pressure (abs)
Velocity (Mean/Max)
Pressure drop, allow./calc.
Fouling resistance (min)

Shell Side Tube Side

kg/h
kg/h
kg/h
kg/h

°C
°C

kg/m³
cp

kJ/(kg-K)
W/(m-K)

kJ/kg
bar
m/s
bar

m²-K/W

PROPYLENE HEXANE
21196 911350

4239
16957

0

-23.98
/ /

21188
8
0

-24.89

5.81 / 580
0.0073 / 0.1422

5.6 / 580.2
0.0073 / 0.1425

42.08 42.08

1.402 / 2.207
0.0126 / 0.1281

1.4 / 2.206
0.0126 / 0.1282

410
2.66

1.29 / 2.01
0.5

0.00017

411
2.57278

0.08722

0
911350

0

-16
/ /

0
911350

0

-19.99

/ 703.25
/ 0.4872

/ 706.68
/ 0.5128

/ 1.906
/ 0.131

/ 1.89
/ 0.1324

6.914 6.56446
2.55 / 2.55

0.26 0.34954
9E-05 0.00011 Ao based

Heat exchanged 1924.5 kW MTD (corrected) 6.23 °C
Transfer rate, Service 711.6 Dirty 759.3 Clean 964.7 W/(m²-K)

CONSTRUCTION OF ONE SHELL Sketch

Design/Vacuum/test pressure
Design temperature / MDMT
Number passes per shell
Corrosion allowance
Connections
Size/Rating

In
Out
Out - VaporNominal

bar
°C

mm
in

Shell Side Tube Side
22 / /

120 / -45
1
3

1 8 / 300 ANSI
1 2 / 300 ANSI
1 10 / 300 ANSI

22 / /
120 / -45

2
3

1 18 / 300 ANSI
1 18 / 300 ANSI

/ 300 ANSI

T1

T2

S1 S2

S3

Tube #: 816 U's OD: 19.05 Tks. Average 2.11 mm Length: 4200 mm Pitch: 24 mm Tube pattern:90
Tube type: Plain Insert:None Fin#: #/m Material:SA-334 6 K03006
Shell SA-516 70 K02700 ID 1150 OD 1174 mm
Channel or bonnet SA-516 70 K02700
Tubesheet-stationary Carbon Steel -
Floating head cover -

Shell cover SA-516 70 K02700
Channel cover -
Tubesheet-floating -
Impingement protection None

Baffle-cross Carbon Steel Type Unbaffled Cut(%d) Spacing: c/c mm
Baffle-long - Seal Type Inlet mm
Supports-tube U-bend 0 Type
Bypass seal Tube-tubesheet joint Expanded & strength welded(App.A 'e')
Expansion joint - Type None
RhoV2-Inlet nozzle 1197 Bundle entrance 104 Bundle exit 484 kg/(m-s²)
Gaskets - Shell side Flat Metal Jacket Fibe Tube side Flat Metal Jacket Fibe

Floating head -
Code requirements ASME Code Sec VIII Div 1 TEMA class R - refinery service
Weight/Shell 15166.8 Filled with water 27816.9 Bundle 7840.1 kg
Remarks 10% OVER DESIGN HAS BEEN CONSIDERED IN FLOW
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Overall Performance

Heat Transfer Resistance
Shell side / Fouling / Wall / Fouling / Tube side
Shell Side Tube Side

Resistance Distribution
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Shell by Shell Conditions

Shell 1

Shell heat load kW

Shell inlet temperature C

Shell outlet temperature C

Tube inlet temperature C

Tube outlet temperature C

Shell inlet vapor fraction

Shell outlet vapor fraction

Tube inlet vapor fraction

Tube outlet vapor fraction

Shell inlet pressure bar

Shell outlet pressure bar

Tube inlet pressure bar

Tube outlet pressure bar

Shell pressure drop bar

Tube pressure drop bar

Mean shell metal temperature C

Mean tube metal temperature C

Minimum tube metal temperature C

Maximum tube metal temperature C

1924.5

-23.98

-24.89

-16

-19.99

0.2

1

0

0

2.66

2.57278

6.914

6.56446

0.08722

0.34954

-24.45

-21.07

-21.98

-19.96
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TEMA Sheet

Heat Exchanger Specification Sheet
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
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
56
57
58

Company: DEHDASHT PETROCHEMICAL INDUSTRY COMPANY
FOR : PK-6101
Service of Unit: OIL COOLER                               Our Reference:
Item No.:  E-PK6101-1A/B                                  Your Reference:
Date:                       Rev No.:  00           Job No.:
Size : 330 - 4000 mm Type: BEM Horizontal Connected in: 1 parallel 1 series
Surf/unit(eff.) 30.5 m² Shells/unit 1 Surf/shell(eff.) 30.5 m²

PERFORMANCE OF ONE UNIT
Fluid allocation
Fluid name
Fluid quantity, Total

Vapor (In/Out)
Liquid
Noncondensable

Temperature (In/Out)
Bubble / Dew point

Density               Vapor/Liquid
Viscosity
Molecular wt, Vap
Molecular wt, NC
Specific heat
Thermal conductivity
Latent heat
Pressure (abs)
Velocity (Mean/Max)
Pressure drop, allow./calc.
Fouling resistance (min)

Shell Side Tube Side

kg/h
kg/h
kg/h
kg/h

°C
°C

kg/m³
cp

kJ/(kg-K)
W/(m-K)

kJ/kg
bar
m/s
bar

m²-K/W

OIL COOLING WATER
15206 22248

0
15206

0

80.3
/ /

0
15206

0

50

/ 873.29
/ 1.6365

/ 886.58
/ 2.1994

/ 2.087
/ 0.15

/ 1.853
/ 0.15

21.9
0.27 / 0.28

0.2
0.00017

21.7797

0.1203

0
22248

0

35
/ /

0
22248

0

45

/ 994.5
/ 0.719

/ 990.61
/ 0.5964

/ 4.171
/ 0.6232

/ 4.172
/ 0.6371

6.5 6.4709
0.44 / 0.44

0.5 0.0291
0.00035 0.0004 Ao based

Heat exchanged 257.6 kW MTD (corrected) 21.31 °C
Transfer rate, Service 396 Dirty 445.8 Clean 597.8 W/(m²-K)

CONSTRUCTION OF ONE SHELL Sketch

Design/Vacuum/test pressure
Design temperature / MDMT
Number passes per shell
Corrosion allowance
Connections
Size/Rating

In
Out
IntermediateNominal

bar
°C

mm
in

Shell Side Tube Side
25 / -1.013 /

120 /
1
3

1 3 / -
1 3 / -

/ -

20 / -1.013 /
65 /

2
3

1 3 / -
1 3 / -

/ -

T1

T2 S1S2

Tube #: 130 OD: 19.05 Tks. Average 1.2 mm Length: 4000 mm Pitch: 24 mm Tube pattern:30
Tube type: Plain Insert:None Fin#: #/m Material:SA-179 K01200
Shell SA-106 B K03006 ID 336.6 OD 355.6 mm
Channel or bonnet SA-106 B K03006
Tubesheet-stationary Carbon Steel -
Floating head cover -

Shell cover -
Channel cover -
Tubesheet-floating -
Impingement protection None

Baffle-cross Carbon Steel Type Single segmental Cut(%d) 26.76 HorizSpacing: c/c 100 mm
Baffle-long - Seal Type Inlet 261.9 mm
Supports-tube U-bend 0 Type
Bypass seal Tube-tubesheet joint Expanded & strength welded(App.A 'e')
Expansion joint - Type None
RhoV2-Inlet nozzle 604 Bundle entrance 27 Bundle exit 26 lb/(ft-s²)
Gaskets - Shell side - Tube side Flat Metal Jacket Fibe

Floating head -
Code requirements ASME Code Sec VIII Div 1 TEMA class R - refinery service
Weight/Shell 979.3 Filled with water 1326.6 Bundle 382 kg
Remarks 20% OVER DESIGN HAS BEEN CONSIDERED IN OIL FLOW RATE
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Overall Performance

Heat Transfer Resistance
Shell side / Fouling / Wall / Fouling / Tube side
Shell Side Tube Side

Resistance Distribution



Aspen Exchanger Design and Rating Shell & Tube V11 Page 4
File: C:\Users\goudarzi.PETROPALAYESH\..\..\E-PK6101-1-OIL COOLER.EDR Printed: 10/18/2021 at 4:54:32 PM

Shell by Shell Conditions

Shell 1

Shell heat load kW

Shell inlet temperature C

Shell outlet temperature C

Tube inlet temperature C

Tube outlet temperature C

Shell inlet vapor fraction

Shell outlet vapor fraction

Tube inlet vapor fraction

Tube outlet vapor fraction

Shell inlet pressure bar

Shell outlet pressure bar

Tube inlet pressure bar

Tube outlet pressure bar

Shell pressure drop bar

Tube pressure drop bar

Mean shell metal temperature C

Mean tube metal temperature C

Minimum tube metal temperature C

Maximum tube metal temperature C

257.6

80.3

50

35

45

0

0

0

0

21.9

21.7797

6.5

6.4709

0.1203

0.0291

61.66

48.25

40.06

54.74
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TEMA Sheet

Heat Exchanger Specification Sheet
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
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
56
57
58

Company: DEHDASHT PETROCHEMICAL INDUSTRY COMPANY
For : PK-6101
Service of Unit: CONDENSER                              Our Reference:
Item No.:      E-PK1601-2                                  Your Reference:
Date:                       Rev No.:             Job No.:
Size : 1180 - 6000 mm Type: BEM Horizontal Connected in: 1 parallel 1 series
Surf/unit(eff.) 656.2 m² Shells/unit 1 Surf/shell(eff.) 656.2 m²

PERFORMANCE OF ONE UNIT
Fluid allocation
Fluid name
Fluid quantity, Total

Vapor (In/Out)
Liquid
Noncondensable

Temperature (In/Out)
Bubble / Dew point

Density               Vapor/Liquid
Viscosity
Molecular wt, Vap
Molecular wt, NC
Specific heat
Thermal conductivity
Latent heat
Pressure (abs)
Velocity (Mean/Max)
Pressure drop, allow./calc.
Fouling resistance (min)

Shell Side Tube Side

kg/h
kg/h
kg/h
kg/h

°C
°C

kg/m³
cp

kJ/(kg-K)
W/(m-K)

kJ/kg
bar
m/s
bar

m²-K/W

PROPYLENE COOLING WATER
30385 254002

30385
0
0

80.3
48.56 / 48.56 48.47 / 48.47

0
30385

0

48.33

35.84 /
0.0111 /

/ 462.02
/ 0.06

42.08

2.025 /
0.0237 /

/ 3.321
/ 0.0898

282.4
19.937

0.66 / 1.46
0.1

0.0002

282.7
19.90218

0.03482

0
254002

0

35
/ /

0
254002

0

45

/ 994.45
/ 0.719

/ 990.56
/ 0.5964

/ 4.171
/ 0.6231

/ 4.172
/ 0.6371

5.5 5.3094
0.88 / 0.88

0.5 0.1906
0.0004 0.00051 Ao based

Heat exchanged 2941.9 kW MTD (corrected) 8.49 °C
Transfer rate, Service 527.7 Dirty 572.1 Clean 966.9 W/(m²-K)

CONSTRUCTION OF ONE SHELL Sketch

Design/Vacuum/test pressure
Design temperature / MDMT
Number passes per shell
Corrosion allowance
Connections
Size/Rating

In
Out
Out - VaporNominal

bar
°C

mm
in

Shell Side Tube Side
23 / -1.013 /

120 / -45
1
3

1 10 / -
1 6 / -
1 2 / -

23 / -1.013 /
80 / -45

4
3

1 12 / -
1 12 / -

/ -

T1

T2 S1

S2

S3

Tube #: 1876 OD: 19.05 Tks. Average 2.11 mm Length: 6000 mm Pitch: 24 mm Tube pattern:60
Tube type: Plain Insert:None Fin#: #/m Material:SA-334 8 K81340
Shell SA-516 70 K02700 ID 1180 OD 1210 mm
Channel or bonnet SA-516 70 K02700
Tubesheet-stationary Carbon Steel -
Floating head cover -

Shell cover -
Channel cover -
Tubesheet-floating -
Impingement protection Square plate

Baffle-cross Carbon Steel Type Single segmental Cut(%d) 39.83 VerticSpacing: c/c 210 mm
Baffle-long - Seal Type Inlet 402.48 mm
Supports-tube U-bend 0 Type
Bypass seal Tube-tubesheet joint Expanded & strength welded(App.A 'e')
Expansion joint - Type None
RhoV2-Inlet nozzle 768 Bundle entrance 753 Bundle exit 37 kg/(m-s²)
Gaskets - Shell side Flat Metal Jacket Fibe Tube side Flat Metal Jacket Fibe

Floating head -
Code requirements ASME Code Sec VIII Div 1 TEMA class R - refinery service
Weight/Shell 16540.6 Filled with water 23326.3 Bundle 11477.6 kg
Remarks 10% OVER DESIGN HAS BEEN CONSIDERED IN FLOW
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Overall Performance

Heat Transfer Resistance
Shell side / Fouling / Wall / Fouling / Tube side
Shell Side Tube Side

Resistance Distribution
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Shell by Shell Conditions

Shell 1

Shell heat load kW

Shell inlet temperature C

Shell outlet temperature C

Tube inlet temperature C

Tube outlet temperature C

Shell inlet vapor fraction

Shell outlet vapor fraction

Tube inlet vapor fraction

Tube outlet vapor fraction

Shell inlet pressure bar

Shell outlet pressure bar

Tube inlet pressure bar

Tube outlet pressure bar

Shell pressure drop bar

Tube pressure drop bar

Mean shell metal temperature C

Mean tube metal temperature C

Minimum tube metal temperature C

Maximum tube metal temperature C

2941.9

80.3

48.33

35

45

1

0

0

0

19.937

19.90214

5.5

5.30939

0.03486

0.19061

50.21

44.9

41.33

52.41
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Hot Stream Composition

Stream mass fractions

Liquid mass fractions at inlet

Liquid mass fractions at outlet

Vapor mass fractions at inlet

Vapor mass fractions at outlet

Liquid 2 mass fractions at inlet

Liquid 2 mass fractions at outlet

Stream mole fractions

Liquid mole fractions at inlet

Liquid mole fractions at outlet

Vapor mole fractions at inlet

Vapor mole fractions at outlet

Liquid-2 mole fractions at inlet

Liquid-2 mole fractions at outlet

Stream mass flow kg/h

Liquid mass flow at inlet kg/h

Liquid mass flow at outlet kg/h

Vapor mass flow at inlet kg/h

Vapor mass flow at outlet kg/h

Liquid 2 mass flow at inlet kg/h

Liquid 2 mass flow at outlet kg/h

Total Comp 1 Comp 2

1 0 1

0

1 0 1

1 0 1

0 0

1 0 1

0

1 1

1 1

0 0

30385 0 30385

0 0 0

30385 0 30385

30385 0 30385

0 0 0
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Cold Stream Composition

Stream mass fractions

Liquid mass fractions at inlet

Liquid mass fractions at outlet

Vapor mass fractions at inlet

Vapor mass fractions at outlet

Liquid 2 mass fractions at inlet

Liquid 2 mass fractions at outlet

Stream mole fractions

Liquid mole fractions at inlet

Liquid mole fractions at outlet

Vapor mole fractions at inlet

Vapor mole fractions at outlet

Liquid-2 mole fractions at inlet

Liquid-2 mole fractions at outlet

Stream mass flow kg/h

Liquid mass flow at inlet kg/h

Liquid mass flow at outlet kg/h

Vapor mass flow at inlet kg/h

Vapor mass flow at outlet kg/h

Liquid 2 mass flow at inlet kg/h

Liquid 2 mass flow at outlet kg/h

Total Comp 1 Comp 2

1 1 0

1 1 0

1 1 0

0

0 0

1 1 0

1 1

1 1

0

0 0

254002 254002 0

254002 254002 0

254002 254002 0

0 0 0

0 0 0
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TEMA Sheet

Heat Exchanger Specification Sheet
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
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
56
57
58

Company:
Location:
Service of Unit:    ECONOMIZER                             Our Reference:
Item No.:    E-PK6101-3                                    Your Reference:
Date:                       Rev No.: 00            Job No.:
Size : 591 - 6000 mm Type: BEM Horizontal Connected in: 1 parallel 1 series
Surf/unit(eff.) 117.3 m² Shells/unit 1 Surf/shell(eff.) 117.3 m²

PERFORMANCE OF ONE UNIT
Fluid allocation
Fluid name
Fluid quantity, Total

Vapor (In/Out)
Liquid
Noncondensable

Temperature (In/Out)
Bubble / Dew point

Density               Vapor/Liquid
Viscosity
Molecular wt, Vap
Molecular wt, NC
Specific heat
Thermal conductivity
Latent heat
Pressure (abs)
Velocity (Mean/Max)
Pressure drop, allow./calc.
Fouling resistance (min)

Shell Side Tube Side

kg/h
kg/h
kg/h
kg/h

°C
°C

kg/m³
mPa-s

kJ/(kg-K)
W/(m-K)

kJ/kg
bar
m/s
bar

m²-K/W

PROPYLENE PROPYLENE
21450 8174

0
21450

0

48.55
48.56 / 48.56 48.36 / 48.36

0
21450

0

14

/ 461.41
/ 0.0598

/ 524.12
/ 0.0915

/ 3.332
/ 0.0897

/ 2.558
/ 0.1072

19.94
0.33 / 0.39

0.25
0.00017

19.85263

0.08738

2370
5804

0

12.37
12.37 / 12.37 12.37 / 12.37

8174
0
0

15

17.36 / 526.76
0.0087 / 0.0933

17.02 /
0.0087 /

42.08 42.08

1.65 / 2.578
0.0162 / 0.1081

1.655 /
0.0165 /

360 360
8.3 8.25237

2.36 / 5.14
0.2 0.04763

0.00017 0.00021 Ao based
Heat exchanged 590.2 kW MTD (corrected) 11.81 °C
Transfer rate, Service 425.9 Dirty 512.7 Clean 638.3 W/(m²-K)

CONSTRUCTION OF ONE SHELL Sketch

Design/Vacuum/test pressure
Design temperature / MDMT
Number passes per shell
Corrosion allowance
Connections
Size/Rating

In
Out
IntermediateNominal

bar
°C

mm
in

Shell Side Tube Side
23 / 0 / 29.9

120 / -45
1
3

1 6 / 300 ANSI
1 6 / 300 ANSI

/ 300 ANSI

23 / 0 / 29.9
120 / -45

3
3

1 4 / 300 ANSI
1 6 / 300 ANSI

/ 300 ANSI

T1

S1S2 T2

Tube #: 249 OD: 25.4 Tks. Average 2.6 mm Length: 6000 mm Pitch: 32 mm Tube pattern:30
Tube type: Plain Insert:None Fin#: #/m Material:SA-334 6 K03006
Shell SA-516 70 K02700 ID 590.6 OD 609.6 mm
Channel or bonnet SA-516 70 K02700
Tubesheet-stationary SA-516 70 K02700 -
Floating head cover -

Shell cover -
Channel cover -
Tubesheet-floating -
Impingement protection None

Baffle-cross SA-285 C K02801 Type Single segmental Cut(%d) 15.4 HorizSpacing: c/c 115 mm
Baffle-long - Seal Type Inlet 307 mm
Supports-tube U-bend 0 Type
Bypass seal Tube-tubesheet joint Expanded only (2 grooves)(App.A 'i')
Expansion joint - Type None
RhoV2-Inlet nozzle 272 Bundle entrance 119 Bundle exit 105 kg/(m-s²)
Gaskets - Shell side Flat Metal Jacket Fibe Tube side Flat Metal Jacket Fibe

Floating head -
Code requirements ASME Code Sec VIII Div 1 TEMA class R - refinery service
Weight/Shell 4009.6 Filled with water 5509.4 Bundle 2659.5 kg
Remarks
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Overall Summary
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Overall Performance

Heat Transfer Resistance
Shell side / Fouling / Wall / Fouling / Tube side
Shell Side Tube Side

Resistance Distribution
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Shell by Shell Conditions

Shell 1

Shell heat load kW

Shell inlet temperature C

Shell outlet temperature C

Tube inlet temperature C

Tube outlet temperature C

Shell inlet vapor fraction

Shell outlet vapor fraction

Tube inlet vapor fraction

Tube outlet vapor fraction

Shell inlet pressure bar

Shell outlet pressure bar

Tube inlet pressure bar

Tube outlet pressure bar

Shell pressure drop bar

Tube pressure drop bar

Mean shell metal temperature C

Mean tube metal temperature C

Minimum tube metal temperature C

Maximum tube metal temperature C

590.2

48.55

14

12.37

15

0

0

0.29

1

19.94

19.85262

8.3

8.25236

0.08738

0.04764

24.32

18.44

13.05

43.21
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