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REV. 
DATE 
ISSUE 

Purpose of 
Issue PREPARED CHECKED APPROVED 

l.seyedi
Text Box
Please check the comments reply on revision D1 and implement the unclosed ones. 

l.seyedi
Text Box
GENERAL COMMENT:
1- As per Doc. No. DPC-PR-CRT-0001 equipment design criteria (MR attachment) 10% safety overdesign shall be considered on design case for heat exchanger sizing.
2- MDMT=-45C to be considered for all equipment.
3- Please recheck design condition of all equipment. Design condition of each eq shall be in conjunction of downstream and upstream eq.

l.seyedi
Text Box
Refer to item C.5 of TCL please submit simulation file of refrigeration cycle and HTRI thermal files.

a.abbaspour
Rejected

a.abbaspour
Text Box
09.01.2022
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Text Box
A.AB



DEHDASHT PETROCHEMICAL INDUSTRY COMPANY 

DEHDASHT HIGH DENSITY POLYETHYLENE PROJECT 

Contract No.: DPIC/98-12 
DOCUMENT TITLE: Thermal Calculation for Heat Exchangers POI: IFA Rev.: D2 

DOCUMENT No: DPIC9812-000-VD-1002-ME-CLN-0032 Sheet 2 of 3 

Th
is

 d
oc

um
en

t i
s 

th
e 

pr
op

er
ty

 o
f D

PI
C

 A
ny

 u
na

ut
ho

riz
ed

 a
tte

m
pt

 to
 re

pr
od

uc
e 

it,
 in

 a
ny

 fo
rm

, i
s 

st
ric

tly
 p

ro
hi

bi
te

d.
 

TABULATION OF REVISED PAGES 

Page Rev-D0 Rev-D1 Rev-D2 Rev-D3 Rev-D4 Page Rev-D0 Rev-D1 Rev-D2 Rev-D3 Rev-D4 
1 x x x 36 

2 x x x 37 

3 x x x 38 

4 39 

5 40 

6 41 

7 42 

8 43 

9 44 

10 45 

11 46 

12 47 

13 48 

14 49 

15 50 

16 51 

17 52 

18 53 

19 54 

20 55 

21 56 

22 57 

23 58 

24 59 

25 60 

26 61 

27 62 

28 63 

29 64 

30 65 

31 66 

32 67 

33 68 

34 69 

35 70 



DEHDASHT PETROCHEMICAL INDUSTRY COMPANY 

DEHDASHT HIGH DENSITY POLYETHYLENE PROJECT 

Contract No.: DPIC/98-12 
DOCUMENT TITLE: Thermal Calculation for Heat Exchangers POI: IFA Rev.: D2 

DOCUMENT No: DPIC9812-000-VD-1002-ME-CLN-0032 Sheet 3 of 3 

Th
is

 d
oc

um
en

t i
s 

th
e 

pr
op

er
ty

 o
f D

PI
C

 A
ny

 u
na

ut
ho

riz
ed

 a
tte

m
pt

 to
 re

pr
od

uc
e 

it,
 in

 a
ny

 fo
rm

, i
s 

st
ric

tly
 p

ro
hi

bi
te

d.
 

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)



HEAT EXCHANGER RATING DATA SHEET

CUSTOMER DEHDASHT PETROCHEMICAL PACKAGE PK-6101 REV. D2

Type BKU Orientation  Horizontal Connected In 1   Parallel     1   Series

Surf/Unit (Gross/Eff)  478.25 / 467.95 m2 Shell/Unit   1 Surf/Shell (Gross/Eff)  478.25 / 467.95 m2

PERFORMANCE OF ONE UNIT

Fluid Allocation Shell Side Tube Side

Fluid Name PROPYLENE HEXANE

Fluid Quantity, Total kg/hr 19500.0 748000

  Vapor (In/Out) wt% 24.0 100.0 0.0 0.0

  Liquid wt% 76.0 0.0 100.0 100.0

Temperature (In/Out) C -23.98 -23.98 -16.00 -20.27

Density kg/m3 5.7800 V/L 578.8 5.7800 703.25 706.94

Viscosity cP 0.0073 V/L 0.1408 0.0073 0.4872 0.5147

Specific Heat kJ/kg-C 1.4050 V/L 2.214 1.4050 1.9060 1.8875

Thermal Conductivity W/m-K 0.0127 V/L 0.1275 0.0127 0.1309 0.1324

Critical Pressure bar

Inlet Pressure bar 2.620 6.914

Velocity m/s 0.37 2.36

Pressure Drop, Allow/Calc bar 0.100 5.441e-3 0.500 0.438

Average Film Coefficient W/m2-K 1900.65 2629.72

Fouling Resistance (min) m2-K/W 0.000170 0.000090

Heat Exchanged 1688.  kW MTD (Corrected)   5.6  C Overdesign   9.29  %

Transfer Rate, Service 647.45  W/m2-K Calculated   707.61  W/m2-K Clean   895.96  W/m2-K

CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)

Shell Side Tube Side

Design Pressure barG 23.0 + F.V 23.0

Design Temperature C -45/125.0 -45/125.0

No Passes per Shell 1 2

Flow Direction Upward Downward

Connections In in 2 @ 8 1 @ 20

Size & Out in 2 @ 8 1 @ 20

Rating Liq. Out mm    @    @ 

Tube No. 1740 OD   19.050  mm Thk(Avg)   2.769  mm Length   4200.  mm Pitch  24.000  mm Layout  90

Tube Type Plain Material   CARBON STEEL  Pairs seal strips 0

Shell ID 1200.00  mm Kettle ID   1656.09 mm  Passlane Seal Rod No. 0

Cross Baffle Type     SUPPORT %Cut (Diam)   Impingement Plate None

Spacing(c/c)   820.213 mm Inlet   mm No. of Crosspasses 1

Rho-V2-Inlet Nozzle  301.61  kg/m-s2 Shell Entrance 189.05 Shell Exit 13.71 kg/m-s2

Bundle Entrance Bundle Exit kg/m-s2

Weight/Shell 18895.7 Filled with Water 28951.6 Bundle 9559.12  kg

Notes:  Supports/baffle space = 4. Thermal Resistance, % Velocities, m/s Flow Fractions

Shell 37.23 Shellside 0.37 A 0.000

Tube 37.94 Tubeside 2.36 B 1.000

Fouling 21.02 Crossflow 0.28 C 0.000

Metal 3.81 Window 0.00 E 0.000

F 0.000

1200
mm

l.seyedi
Callout
This flowrate causes less duty than design duty. Flowrate shall be corrected.

l.seyedi
Rectangle

l.seyedi
Rectangle

l.seyedi
Callout
Design duty is 1750KW.

l.seyedi
Callout
-45/135

l.seyedi
Line

Goudarzi
Callout
CORRECTED

Goudarzi
Callout
Please refer to the letter  which the vendor discussed about  flow  and the amount of duty.
it is not possible to have this duty with this amount of flow.

Goudarzi
Callout
BASE ON YOUR PREVIOUSE COMMENT FLOW CHANGED TO 748000 KG/H.
CHANGING THE FLOWRATE AGAIN IS NOT ACCEPTABLE BEACUSE ALL OF PACKAGE CAPACITY CHANGED AGAIN.
EVAPORATOR SIZE IS OK AND CAN HANDLE YOUR DESIGN FLOW. THIS IS RESPONSIBILITY OF PACKAGE DESIGNER.



HEAT EXCHANGER RATING DATA SHEET

CUSTOMER DEHDASHT PETROCHEMICAL PACKAGE PK-6101 REV. D2

Service of Unit  OIL COOLER Item No.  E-PK6101-1A/B    

Type BEM Orientation  Horizontal Connected In 1   Parallel     1   Series

Surf/Unit (Gross/Eff)  29.80 / 29.24 m2 Shell/Unit   1 Surf/Shell (Gross/Eff)  29.80 / 29.24 m2

PERFORMANCE OF ONE UNIT

Fluid Allocation Shell Side Tube Side

Fluid Name OIL  JACKETED WATER  

Fluid Quantity, Total kg/hr 12672.0 22548.6

  Vapor (In/Out) wt% 0.0 0.0 0.0 0.0

  Liquid wt% 100.0 100.0 100.0 100.0

Temperature (In/Out) C 80.30 50.00 37.00 45.00

Density kg/m3 873.29 886.00 993.59 990.48

Viscosity cP 1.6365 2.1900 0.6914 0.5960

Specific Heat kJ/kg-C 2.0871 1.8530 4.1773 4.1774

Thermal Conductivity W/m-K 0.1500 0.1500 0.6252 0.6352

Critical Pressure bar

Inlet Pressure bar 21.900 6.914

Velocity m/s 0.18 0.79

Pressure Drop, Allow/Calc bar 0.200 0.024 1.000 0.146

Average Film Coefficient W/m2-K 607.19 4908.65

Fouling Resistance (min) m2-K/W 0.000170 0.000200

Heat Exchanged 209.  kW MTD (Corrected)   20.1  C Overdesign   18.08  %

Transfer Rate, Service 356.38  W/m2-K Calculated   420.80  W/m2-K Clean   513.01  W/m2-K

CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)

Shell Side Tube Side

Design Pressure barG 25.000 25.000

Design Temperature C 120.00 190.00

No Passes per Shell 1 4

Flow Direction Upward Upward

Connections In in 1 @ 3 1 @ 3

Size & Out in 1 @ 3 1 @ 3

Rating Liq. Out mm    @    @ 

Tube No. 166 OD   19.050  mm Thk(Avg)   2.108  mm Length   3000.  mm Pitch  24.000  mm Layout  30

Tube Type Plain Material   CARBON STEEL  Pairs seal strips 1

Shell ID 381.001  mm Kettle ID   mm  Passlane Seal Rod No. 3

Cross Baffle Type   PERPEND.  SINGLE-SEG. %Cut (Diam)  30.00  Impingement Plate None

Spacing(c/c)   200.000 mm Inlet   371.752 mm No. of Crosspasses 13

Rho-V2-Inlet Nozzle  623.71  kg/m-s2 Shell Entrance 434.65 Shell Exit 428.41 kg/m-s2

Bundle Entrance 54.21 Bundle Exit 53.43 kg/m-s2

Weight/Shell 1111.57 Filled with Water 1493.53 Bundle 496.63  kg

Notes: Thermal Resistance, % Velocities, m/s Flow Fractions

Shell 69.30 Shellside 0.18 A 0.074

Tube 11.01 Tubeside 0.79 B 0.551

Fouling 17.97 Crossflow 0.23 C 0.071

Metal 1.71 Window 0.22 E 0.129

F 0.175

3000
mm

381
mm

s.faghihi
Rectangle

s.faghihi
Callout
there is discrepancy between No. baffle and cross pass. 

s.faghihi
Rectangle

s.faghihi
Callout
Please check the Flow rate with PFD-027 

l.seyedi
Rectangle

l.seyedi
Callout
Cooling water velocity in carbon steel tubes shall be within 1-3m/s.

l.seyedi
Rectangle

l.seyedi
Rectangle

l.seyedi
Callout
For optimum performance inlet nozzle shall be located at top of shell and outlet at bottom of shell.

l.seyedi
Line

l.seyedi
Rectangle

l.seyedi
Callout
Based on mechanical data ( Tubesheet THK) eff surface is less than 29.24m2. Please input all data for checking before print the result.

l.seyedi
Callout
-45/135

Goudarzi
Callout
IT IS RESPONSIBILITY OF PACKAGE DESIGNER

Goudarzi
Callout
NOZZLES ARE FINILIZED BESED ON PIPING MODEL.
LOCATION OF NOZZLE IS OK FOR THIS HEAT EXCHANGER

Goudarzi
Callout
The tube sheet thickness specified in the mechanical drawing. More or less of this thickness has little effect on the heat exchanger surface and ultimately the thermal calculations. Since the over design of this heat exchanger is equal to 18%,It is not clear what the purpose of leaving this comment

Goudarzi
Callout
CORRECTED

Goudarzi
Callout
DESIGN TEMP. FOR OIL COOLER SHELL SIDE IS OK.

Goudarzi
Callout
NO. OF BUFFLE IS 12 AND WE HAVE 13 CROSSPASSES. WHAT IS THE DISCREPANCY?



HEAT EXCHANGER RATING DATA SHEET

CUSTOMER DEHDASHT PETROCHEMICAL PACKAGE PK-6101 REV. D2

Service of Unit  CONDENSER Item No.  E-PK6101-2  

Type BEM Orientation  Horizontal Connected In 1   Parallel     1   Series

Surf/Unit (Gross/Eff)  539.22 / 521.12 m2 Shell/Unit   1 Surf/Shell (Gross/Eff)  539.22 / 521.12 m2

PERFORMANCE OF ONE UNIT

Fluid Allocation Shell Side Tube Side

Fluid Name PROPYLENE  JACKETED WATER  

Fluid Quantity, Total kg/hr 27623.0 289043

  Vapor (In/Out) wt% 100.0 0.0 0.0 0.0

  Liquid wt% 0.0 100.0 100.0 100.0

Temperature (In/Out) C 80.30 48.33 37.00 45.00

Density kg/m3 35.806 467.05 993.59 990.48

Viscosity cP 0.0112 0.0668 0.6914 0.5960

Specific Heat kJ/kg-C 2.2660 3.2592 4.1773 4.1774

Thermal Conductivity W/m-K 0.0267 0.0902 0.6252 0.6352

Critical Pressure bar

Inlet Pressure bar 19.937 6.914

Velocity m/s 0.63 1.01

Pressure Drop, Allow/Calc bar 0.100 0.017 1.000 0.267

Average Film Coefficient W/m2-K 1284.73 5641.46

Fouling Resistance (min) m2-K/W 0.000200 0.000200

Heat Exchanged 2682.  kW MTD (Corrected)   9.8  C Overdesign   26.63  %

Transfer Rate, Service 525.10  W/m2-K Calculated   664.93  W/m2-K Clean   955.33  W/m2-K

CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)

Shell Side Tube Side

Design Pressure barG 23.0 + F.V 23.0

Design Temperature C 125.00 190.00

No Passes per Shell 1 4

Flow Direction Downward Downward

Connections In in 1 @ 12 1 @ 12

Size & Out in 1 @ 8 1 @ 12

Rating Liq. Out mm    @    @ 

Tube No. 1802 OD   19.050  mm Thk(Avg)   2.108  mm Length   5000.  mm Pitch  24.000  mm Layout  60

Tube Type Plain Material   CARBON STEEL  Pairs seal strips 1

Shell ID 1180.00  mm Kettle ID   mm  Passlane Seal Rod No. 21

Cross Baffle Type   PARALLEL  SINGLE-SEG. %Cut (Diam)  35.00  Impingement Plate Circular plate

Spacing(c/c)   550.000 mm Inlet   853.686 mm No. of Crosspasses 8

Rho-V2-Inlet Nozzle  284.39  kg/m-s2 Shell Entrance 376.09 Shell Exit 24.06 kg/m-s2

Bundle Entrance 142.77 Bundle Exit 10.48 kg/m-s2

Weight/Shell 17792.0 Filled with Water 24424.7 Bundle 9194.71  kg

Notes: Thermal Resistance, % Velocities, m/s Flow Fractions

Shell 51.76 Shellside 0.63 A 0.107

Tube 15.14 Tubeside 1.01 B 0.556

Fouling 30.40 Crossflow 0.74 C 0.040

Metal 2.71 Window 0.69 E 0.130

F 0.167

5000
mm

1180
mm

 

l.seyedi
Rectangle

l.seyedi
Callout
Nozzle allocation is changed wrongly. Please revers same as previous revision.

l.seyedi
Callout
-45/135

l.seyedi
Rectangle

l.seyedi
Callout
This surface is under design Please send the thermal file for checking or increase the surface.

l.seyedi
Rectangle

l.seyedi
Callout
Propylene fouling factor in E-6101 and E-6101-3 is considered 0.0017w/m2k Please clarify.

l.seyedi
Rectangle

l.seyedi
Rectangle

l.seyedi
Callout
Discrepancy with DWG.

Goudarzi
Callout
CORRECTED

Goudarzi
Callout
CORRECTED

Goudarzi
Callout
CORRECTED

Goudarzi
Callout
CORRECTED

Goudarzi
Callout
CORRECTED

Goudarzi
Callout
AREA IS OK



HEAT EXCHANGER RATING DATA SHEET

CUSTOMER DEHDASHT PETROCHEMICAL PACKAGE PK-6101 REV. D2

Service of Unit ECONOMIZER Item No.   E-PK6101-3

Type BEM Orientation  Horizontal Connected In 1   Parallel     1   Series

Surf/Unit (Gross/Eff)  115.39 / 113.93 m2 Shell/Unit   1 Surf/Shell (Gross/Eff)  115.39 / 113.93 m2

PERFORMANCE OF ONE UNIT

Fluid Allocation Shell Side Tube Side

Fluid Name PROPYLENE PROPYLENE

Fluid Quantity, Total kg/hr 19500.0 7038.39

  Vapor (In/Out) wt% 0.0 0.0 29.0 100.0

  Liquid wt% 100.0 100.0 71.0 0.0

Temperature (In/Out) C 48.55 16.00 12.37 15.00

Density kg/m3 461.40 520.94 17.360 V/L 526.76 17.110

Viscosity cP 0.0598 0.0894 0.0087 V/L 0.0933 0.0087

Specific Heat kJ/kg-C 3.3320 2.5836 1.6500 V/L 2.578 1.6550

Thermal Conductivity W/m-K 0.0897 0.1061 0.0162 V/L 0.1081 0.0165

Critical Pressure bar

Inlet Pressure bar 20.020 8.300

Velocity m/s 0.21 3.42

Pressure Drop, Allow/Calc bar 0.200 0.020 0.100 0.049

Average Film Coefficient W/m2-K 967.84 942.07

Fouling Resistance (min) m2-K/W 0.000170 0.000170

Heat Exchanged 508. kW MTD (Corrected)   14.2  C Overdesign   12.28  %

Transfer Rate, Service 314.62  W/m2-K Calculated   353.27  W/m2-K Clean   409.33  W/m2-K

CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)

Shell Side Tube Side

Design Pressure barG 23.0 23+F.V

Design Temperature C 125 -45/125

No Passes per Shell 1 3

Flow Direction Upward Upward

Connections In in 1 @ 6 1 @ 4

Size & Out in 1 @ 6 1 @ 6

Rating Liq. Out mm    @    @ 

Tube No. 241 OD   25.400  mm Thk(Avg)   2.769  mm Length   6000.  mm Pitch  32.000  mm Layout  30

Tube Type Plain Material   CARBON STEEL  Pairs seal strips 1

Shell ID 581.001  mm Kettle ID   mm  Passlane Seal Rod No. 0

Cross Baffle Type   PERPEND.  SINGLE-SEG. %Cut (Diam)  28.50  Impingement Plate None

Spacing(c/c)   300.000 mm Inlet   412.257 mm No. of Crosspasses 19

Rho-V2-Inlet Nozzle  183.04  kg/m-s2 Shell Entrance 752.37 Shell Exit 666.38 kg/m-s2

Bundle Entrance 178.17 Bundle Exit 157.81 kg/m-s2

Weight/Shell 4178.64 Filled with Water 5795.66 Bundle 2412.12  kg

Notes: Thermal Resistance, % Velocities, m/s Flow Fractions

Shell 36.50 Shellside 0.21 A 0.175

Tube 47.96 Tubeside 3.42 B 0.632

Fouling 13.70 Crossflow 0.29 C 0.051

Metal 1.85 Window 0.30 E 0.142

F 0.000

6000
mm

581
mm

l.seyedi
Callout
For optimum performance inlet nozzle shall be located at top of shell and outlet at bottom of shell.

l.seyedi
Rectangle

l.seyedi
Rectangle

l.seyedi
Line

l.seyedi
Text Box
Dry wall mist flow, film and transition boiling regime are expected for the boiling fluid. 
Please resolve the problems or send the thermal file for checking.

l.seyedi
Callout
-45/135

l.seyedi
Line

Goudarzi
Callout
INLET NOZZLE CORRECTED BUT OUTLET NOZZLE IS IN OK POSITION

Goudarzi
Callout
CORRECTED

Goudarzi
Callout
SINCE THE EVAPORATION IS IN TUBE SIDE MIST FLOW IS HAPPEN NEAR THE OUTLET WHEN MOST OF THE LIQUID EVAPORATED.  WE HAVE A LOT A OF EXPERIECNCE FOR SUCH A THIS TYPE OF ECONOMIZER.PLAESE DO NOT GIVE THIS COMMENT AGAIN. PLEASE BE INFORM THAT THIS  IS A WARNING OF HTRI NOT A PROBLEM.
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az.salehi

Text Box

Thermal general notes/ comments:
1-Since it is not possible to input real tube material in HTRI Ver.6 and this item effect on overall U calculation, so we will check the design with HTRI Ver. 7 and inform vendor to resolve the problems if any.
2-all mechanical consideration shall be consider in your thermal file same as total tube sheet thk. baffles thk. floating head distance ,nozzles accepted preliminary thk.
3-tube passes arrangement shall be added to each report for creating thermal file or can be send the related thermal file for checking.
4-Tube bundle lay out shall be added to each thermal file.
5-By pass sealing device shall be announced based on your tube layout design.(in each items) 
 



a.abbaspour

Rejected



a.abbaspour

Text Box

12.12.2021



a.abbaspour

Text Box

A.AB



Goudarzi

Callout

1- HTRI VER. 7 has bug and problem in it's results so we can not trust it. it is not acceptable.
2- CLIENT comment is not acceptable. this primitive thermal calculation is for sizing a heat exchanger base on heat transfer factors. all thickness will be consider in mechanical design and rechecked.
3- this item will be given in heat exchanger data sheet and then in mechanical drawing. 
4- this item will be given in heat exchanger data sheet and then in mechanical drawing. 
5- will be given in mechanical drawing with all details. this is THERMAL calculation.







DEHDASHT PETROCHEMICAL INDUSTRY COMPANY 


DEHDASHT HIGH DENSITY POLYETHYLENE PROJECT 


Contract No.: DPIC/98-12 
DOCUMENT TITLE: Thermal Calculation for Heat Exchangers POI: IFA Rev.: D1 


DOCUMENT No: DPIC9812-000-VD-1002-ME-CLN-0032  Sheet 2 of 7


T
hi


s 
do


cu
m


en
t i


s 
th


e 
pr


op
er


ty
 o


f D
P


IC
 A


ny
 u


na
ut


ho
riz


ed
 a


tte
m


pt
 to


 r
ep


ro
du


ce
 it


, i
n 


an
y 


fo
rm


, 
is


 s
tr


ic
tly


 p
ro


hi
bi


te
d.


 


TABULATION OF REVISED PAGES 


Page  Rev‐D0  Rev‐D1  Rev‐D2  Rev‐D3  Rev‐D4    Page  Rev‐D0  Rev‐D1  Rev‐D2  Rev‐D3  Rev‐D4 


1  x   36


2  x   37


3  x   38


4   39


5   40


6   41


7   42


8   43


9   44


10   45


11   46


12   47


13   48


14   49


15   50


16   51


17   52


18   53


19   54


20   55


21   56


22   57


23   58


24   59


25   60


26   61


27   62


28   63


29   64


30   65


31   66


32   67


33   68


34   69


35   70


x


x


x


x


x


x


x







DEHDASHT PETROCHEMICAL INDUSTRY COMPANY 


DEHDASHT HIGH DENSITY POLYETHYLENE PROJECT 


Contract No.: DPIC/98-12 
DOCUMENT TITLE: Thermal Calculation for Heat Exchangers POI: IFA Rev.: D1 


DOCUMENT No: DPIC9812-000-VD-1002-ME-CLN-0032  Sheet 3 of 7


T
hi


s 
do


cu
m


en
t i


s 
th


e 
pr


op
er


ty
 o


f D
P


IC
 A


ny
 u


na
ut


ho
riz


ed
 a


tte
m


pt
 to


 r
ep


ro
du


ce
 it


, i
n 


an
y 


fo
rm


, 
is


 s
tr


ic
tly


 p
ro


hi
bi


te
d.


 


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)







HEAT EXCHANGER RATING DATA SHEET


CUSTOMER DEHDASHT PETROCHEMICAL PACKAGE PK-6101 REV D1


Service of Unit  EVAPORATOR Item No.  E-PK6101-2  


Type BKU Orientation  Horizontal Connected In 1   Parallel     1   Series


Surf/Unit (Gross/Eff)  478.25 / 467.95 m2 Shell/Unit   1 Surf/Shell (Gross/Eff)  478.25 / 467.95 m2


PERFORMANCE OF ONE UNIT


Fluid Allocation Shell Side Tube Side


Fluid Name PROPYLENE  HEXANE  


Fluid Quantity, Total kg/hr 19500.1 748005


  Vapor (In/Out) wt% 24.0 100.0 0.0 0.0


  Liquid wt% 76.0 0.0 100.0 100.0


Temperature (In/Out) C -23.98 -23.98 -16.00 -20.27


Density kg/m3 5.7800 V/L 578.8 5.7800 703.25 706.94


Viscosity mPa-s 0.0073 V/L 0.141 0.0073 0.4872 0.5147


Specific Heat kJ/kg-C 1.4050 V/L 2.214 1.4050 1.9060 1.8875


Thermal Conductivity W/m-C 0.0127 V/L 0.128 0.0127 0.1310 0.1325


Critical Pressure bar-G


Inlet Pressure bar-G 1.607 5.901


Velocity m/s 0.37 1.96


Pressure Drop, Allow/Calc bar 0.100 5.441e-3 0.500 0.289


Average Film Coefficient W/m2-K 1899.56 2225.28


Fouling Resistance (min) m2-K/W 0.000170 0.000090


Heat Exchanged 1687.  kW MTD (Corrected)   5.6  C Overdesign   8.19  %


Transfer Rate, Service 647.13  W/m2-K Calculated   700.11  W/m2-K Clean   875.07  W/m2-K


CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)


Shell Side Tube Side


Design Pressure barG 23.+F.V 23


Design Temperature C -45 /125 -45 / 125


No Passes per Shell 1 2


Flow Direction Upward Downward


Connections In in 2 @ 8 1 @ 18


Size & Out in 2 @ 8 1 @ 18


Rating Liq. Out in    @    @ 


Tube No. 1740 OD   19.050  mm Thk(Avg)   2.108  mm Length   4.200  m Pitch  24.000  mm Layout  90


Tube TypePlain Material   CARBON STEEL  Pairs seal strips 0


Shell ID 1200.00  mm Kettle ID   1656.09 mm  Passlane Seal Rod No. 0


Cross Baffle Type     SUPPORT %Cut (Diam)   Impingement Plate None


Spacing(c/c)   820.213 mm Inlet   mm No. of Crosspasses 1


Rho-V2-Inlet Nozzle  301.62  kg/m-s2 Shell Entrance 189.05 Shell Exit 13.71 kg/m-s2


Bundle Entrance Bundle Exit kg/m-s2


Weight/Shell 17048.3 Filled with Water 27339.3 Bundle 7711.71  kg


Notes:  Supports/baffle space = 4. Thermal Resistance, % Velocities, m/s Flow Fractions


Shell 36.86 Shellside 0.37 A 0.000


Tube 40.40 Tubeside 1.96 B 1.000


Fouling 19.99 Crossflow 0.28 C 0.000


Metal 2.75 Window 0.00 E 0.000


F 0.000


4.2
m


1200
mm



l.seyedi

Callout

This is normal flowrate of package. It seems that comments on previous revision were confusing. internal package design is by vendor previous design was acceptable and comments can be ignored but this design is not acceptable since flowrate is less than design flowrate. 



l.seyedi

Rectangle



az.salehi

Text Box

Please recheck inlet nozzles location with considering shell side inlet flow states it is recommended to relocated on side instead of bottom.



az.salehi

Text Box

entrainment ratio shall be reported in your design too.



Goudarzi

Callout

design factor for package is 1.1
this evaporator over design is 10%. so we have no problem in this case 



Goudarzi

Callout

nozzle location is OK



Goudarzi

Callout

entrainment ratio is not in TEMA STANDARD so we do not mention it in our thermal calculation.
also this item is not in HTRI report and we can not edit report.
any way, this kettle is designed so that no liquid escapes from it 







HEAT EXCHANGER RATING DATA SHEET


CUSTOMER DEHDASHT PETROCHEMICAL PACKAGE PK-6101 REV. D1


Service of Unit  OIL COOLER Item No.  E-PK6101-1A/B    


Type BEM Orientation  Horizontal Connected In 1   Parallel     1   Series


Surf/Unit (Gross/Eff)  29.80 / 29.24 m2 Shell/Unit   1 Surf/Shell (Gross/Eff)  29.80 / 29.24 m2


PERFORMANCE OF ONE UNIT


Fluid Allocation Shell Side Tube Side


Fluid Name OIL  JACKETED WATER  


Fluid Quantity, Total kg/hr 12672.1 22549.0


  Vapor (In/Out) wt% 0.0 0.0 0.0 0.0


  Liquid wt% 100.0 100.0 100.0 100.0


Temperature (In/Out) C 80.30 50.00 37.00 45.00


Density kg/m3 873.29 886.00 993.59 990.48


Viscosity mPa-s 1.6365 2.1900 0.6914 0.5960


Specific Heat kJ/kg-C 2.0871 1.8530 4.1773 4.1774


Thermal Conductivity W/m-C 0.1500 0.1500 0.6252 0.6352


Critical Pressure bar-G


Inlet Pressure bar-G 20.887 5.901


Velocity m/s 0.18 0.64


Pressure Drop, Allow/Calc bar 0.200 0.024 1.000 0.094


Average Film Coefficient W/m2-K 607.25 4032.85


Fouling Resistance (min) m2-K/W 0.000170 0.000200


Heat Exchanged 209.  kW MTD (Corrected)   20.1  C Overdesign   19.15  %


Transfer Rate, Service 356.40  W/m2-K Calculated   424.64  W/m2-K Clean   511.55  W/m2-K


CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)


Shell Side Tube Side


Design Pressure barG 25.000 25.000


Design Temperature C 120.00 190.00


No Passes per Shell 1 4


Flow Direction Upward Upward


Connections In mm 1 @ 3 1 @ 3


Size & Out mm 1 @ 3 1 @ 3


Rating Liq. Out mm    @    @ 


Tube No. 166 OD   19.050  mm Thk(Avg)   1.245  mm Length   3.000  m Pitch  24.000  mm Layout  30


Tube TypePlain Material   C.S.  Pairs seal strips 1


Shell ID 381.000  mm Kettle ID   mm  Passlane Seal Rod N3


Cross Baffle Type   PERPEND.  SINGLE-SEG. %Cut (Diam)  30.00  Impingement Plate None


Spacing(c/c)   200.000 mm Inlet   371.734 mm No. of Crosspasses 13


Rho-V2-Inlet Nozzle  623.71  kg/m-s2 Shell Entrance 434.66 Shell Exit 428.43 kg/m-s2


Bundle Entrance 54.21 Bundle Exit 53.44 kg/m-s2


Weight/Shell 945.72 Filled with Water 1348.85 Bundle 330.78  kg


Notes: Thermal Resistance, % Velocities, m/s Flow Fractions


Shell 69.93 Shellside 0.18 A 0.074


Tube 12.11 Tubeside 0.64 B 0.551


Fouling 16.99 Crossflow 0.23 C 0.071


Metal 0.97 Window 0.22 E 0.129


F 0.175


3
m


381
mm



l.seyedi

Rectangle
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Rectangle
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Rectangle



l.seyedi

Callout

CW velocity is too low shall be increased up to 1m/s.



l.seyedi

Callout

hot fluid to be interred from top.



l.seyedi

Callout

for carbon steal tubes 2.11 mm shall be considered as min tube thickness with 19.05mm OD.
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Callout

Please specify real material for checking.



az.salehi

Callout

tube pass arrangement shall be specified  
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Rectangle
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Callout

nozzles shall be specified



az.salehi

Callout

with consider liquid fluid in the shell selected cut is so high please recheck



Goudarzi

Callout

Corrected as much as possible
no more changes can not be apply



Goudarzi

Callout

nozzle location is OK and responsibility of package designer. 



Goudarzi

Callout

will be given in heat exchanger data sheet



Goudarzi

Callout

comment is not clear



Goudarzi

Callout

will be corrected in next revision.



Goudarzi

Callout

At your request for using HTRI software, as you know we can not specify type of material in this software in detail. 
in addition, type of c.s is not effect in thermal calculation in this step.
material will be given in data sheet and drawing. 




Goudarzi

Callout

cut is OK.







HEAT EXCHANGER RATING DATA SHEET


CUSTOMER DEHDASHT PETROCHEMICAL PACKAGE PK-6101 REV. D1


Service of Unit  CONDENSER Item No.  E-PK6101-2


Type BEM Orientation  Horizontal Connected In 1   Parallel     1   Series


Surf/Unit (Gross/Eff)  558.37 / 539.62 m2 Shell/Unit   1 Surf/Shell (Gross/Eff)  558.37 / 539.62 m2


PERFORMANCE OF ONE UNIT


Fluid Allocation Shell Side Tube Side


Fluid Name PROPYLENE JACKETED WATER


Fluid Quantity, Total kg/hr 27623 289299


  Vapor (In/Out) wt% 100.0 0.0 0.0 0.0


  Liquid wt% 0.0 100.0 100.0 100.0


Temperature (In/Out) C 80.30 48.33 37.00 45.00


Density kg/m3 35.807 467.05 993.59 990.48


Viscosity mPa-s 0.0112 0.0668 0.6914 0.5960


Specific Heat kJ/kg-C 2.2660 3.2592 4.1773 4.1774


Thermal Conductivity W/m-C 0.0267 0.0902 0.6252 0.6352


Critical Pressure bar-G


Inlet Pressure bar-G 18.924 5.901


Velocity m/s 0.52 1.00


Pressure Drop, Allow/Calc bar 0.100 0.016 1.000 0.251


Average Film Coefficient W/m2-K 1306.59 5496.28


Fouling Resistance (min) m2-K/W 0.000200 0.000200


Heat Exchanged 2682.  kW MTD (Corrected)   9.8  C Overdesign   32.14  %


Transfer Rate, Service 505.65  W/m2-K Calculated   668.18  W/m2-K Clean   961.77  W/m2-K


CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)


Shell Side Tube Side


Design Pressure barG 23.000+F.V. 23.000


Design Temperature C 125.00 190.00


No Passes per Shell 1 4


Flow Direction Downward Upward


Connections In in 1 @ 14 1 @ 12


Size & Out in 1 @ 8 1 @ 12


Rating Liq. Out in    @    @ 


Tube No. 1866 OD   19.050  mm Thk(Avg)   2.108  mm Length   5.000  m Pitch  24.000  mm Layout  60


Tube TypePlain Material   C.S  Pairs seal strips 1


Shell ID 1180.00  mm Kettle ID   mm  Passlane Seal Rod N6


Cross Baffle Type   PARALLEL  SINGLE-SEG. %Cut (Diam)  35.00  Impingement Plate Circular plate


Spacing(c/c)   550.000 mm Inlet   853.652 mm No. of Crosspasses 8


Rho-V2-Inlet Nozzle  215.87  kg/m-s2 Shell Entrance 264.49 Shell Exit 99.31 kg/m-s2


Bundle Entrance137.59 Bundle Exit 23.96 kg/m-s2


Weight/Shell 18042.5 Filled with Water 24647.5 Bundle 9437.36  kg


Notes: Thermal Resistance, % Velocities, m/s Flow Fractions


Shell 51.14 Shellside 0.52 A 0.112


Tube 15.61 Tubeside 1.00 B 0.630


Fouling 30.53 Crossflow 0.63 C 0.035


Metal 2.72 Window 0.57 E 0.131


F 0.092


6
m


1180
mm
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Rectangle
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Callout

This surface is slightly under design.
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Rectangle



az.salehi

Callout

please recheck baffle selected arrangement



Goudarzi

Callout

it is OK.
please recheck the value. 



Goudarzi

Callout

it is OK







HEAT EXCHANGER RATING DATA SHEET


CUSTOMER DEHDASHT PETROCHEMICAL PACKAGE PK-6101 REV. D1


Service of Unit ECONOMIZER Item No.  E-PK6101-3  


Type BEM Orientation  Horizontal Connected In 1   Parallel     1   Series


Surf/Unit (Gross/Eff)  115.38 / 113.93 m2 Shell/Unit   1 Surf/Shell (Gross/Eff)  115.38 / 113.93 m2


PERFORMANCE OF ONE UNIT


Fluid Allocation Shell Side Tube Side


Fluid Name PROPYLENE  PROPYLENE  


Fluid Quantity, Total kg/hr 19500.1 7042.97


  Vapor (In/Out) wt% 0.0 0.0 29.0 100.0


  Liquid wt% 100.0 100.0 71.0 0.0


Temperature (In/Out) C 48.55 16.00 12.37 15.00


Density kg/m3 461.40 520.94 17.360 V/L 526.8 17.110


Viscosity mPa-s 0.0598 0.0894 0.0087 V/L 0.093 0.0087


Specific Heat kJ/kg-C 3.3321 2.5837 1.6500 V/L 2.578 1.6550


Thermal Conductivity W/m-C 0.0897 0.1062 0.0162 V/L 0.108 0.0165


Critical Pressure bar-G


Inlet Pressure bar-G 19.007 7.287


Velocity m/s 0.21 2.98


Pressure Drop, Allow/Calc bar 0.200 0.020 0.100 0.038


Average Film Coefficient W/m2-K 966.96 797.30


Fouling Resistance (min) m2-K/W 0.000170 0.000170


Heat Exchanged 508.  kW MTD (Corrected)   14.2  C Overdesign   7.70  %


Transfer Rate, Service 314.69  W/m2-K Calculated   338.93  W/m2-K Clean   388.11  W/m2-K


CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)


Shell Side Tube Side


Design Pressure barG 23 23+F.V


Design Temperature C 125 -45/125


No Passes per Shell 1 3


Flow Direction Upward Upward


Connections In in 1 @ 6 1 @ 4


Size & Out in 1 @ 6 1 @ 6


Rating Liq. Out in    @    @ 


Tube No. 241 OD   25.400  mm Thk(Avg)   2.108  mm Length   6.000  m Pitch  32.000  mm Layout  30


Tube TypePlain Material   LTCS  Pairs seal strips 1


Shell ID 581.000  mm Kettle ID   mm  Passlane Seal Rod No 0


Cross Baffle Type   PERPEND.  SINGLE-SEG. %Cut (Diam)  28.50  Impingement Plate None


Spacing(c/c)   300.000 mm Inlet   412.227 mm No. of Crosspasses 19


Rho-V2-Inlet Nozzle  183.04  kg/m-s2 Shell Entrance 752.43 Shell Exit 666.43 kg/m-s2


Bundle Entrance178.21 Bundle Exit 157.84 kg/m-s2


Weight/Shell 3695.82 Filled with Water 5374.40 Bundle 1929.32  kg


Notes: Thermal Resistance, % Velocities, m/s Flow Fractions


Shell 35.05 Shellside 0.21 A 0.175
Tube 50.97 Tubeside 2.98 B 0.632
Fouling 12.67 Crossflow 0.29 C 0.051
Metal 1.31 Window 0.30 E 0.142


F 0.000


6
m


581
mm



l.seyedi

Rectangle
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Text Box

Dry wall mist flow, film and transition boiling regime are expected for the boiling fluid. 
Please resolve the problems.



l.seyedi

Callout

for carbon steal tubes 2.77 mm shall be considered as min tube thickness with 25.4mm OD.



l.seyedi

Callout

routine is 31.75mm
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Rectangle
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Callout

hot fluid to be interred from top.



Goudarzi

Callout

will be corrected in next revision.



Goudarzi

Callout

nozzle location is OK and responsibility of package designer. 




Goudarzi

Callout

design is OK. there is no problem



az.salehi

Text Box

please select tube pitch ratio1.25



Goudarzi

Callout

32 in correct 




Goudarzi

Callout

1.25 is minimum tube pitch 
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Text Box


Exchangers shall be designed and rated by HTRI ver.07
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Rejected
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Text Box


20.11.2021
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Text Box


A.AB
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Callout


محاسبات با نرم افزار HTRI VER.06 انجام شد.
رویژن 07 دارای باگ است
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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





s.faghihi


Rectangle





s.faghihi


Rectangle





s.faghihi


Callout


Please specify these item accordance with Datasheet





s.faghihi


Callout


according to DPIC98-12-001-600-ME-DS-4150-6101 Mass flow of HEX in& out shall be 748,000, please revise this item





s.faghihi


Callout


Please check the UC566 and PWHT attention to MDMT 





s.faghihi


Rectangle





s.faghihi


Callout


Please specify according to MDS





s.faghihi


Rectangle





s.faghihi


Line





s.faghihi


Rectangle





s.faghihi


Line





l.seyedi


Rectangle





l.seyedi


Callout


Calculated pressure drop shall be less than allowable one. Based on data sheet allowable pressure drop is 50kpa.





l.seyedi


Callout


Design temperature of both sides shall be saturate temperature corresponding to design pressure which is equal to 125C. Please recheck.





l.seyedi


Line





l.seyedi


Rectangle





l.seyedi


Callout


based on data sheet Hexane fllowrate is 74800x1.1 kg/hr. Please clarify.





l.seyedi


Rectangle





l.seyedi


Callout


Refrigerant shall be fully vaporized in kettle.





l.seyedi


Rectangle





l.seyedi


Callout


based on HTRI checking file, duty is unbalance and it seems propylene flowrate shall be slightly decreased.





Goudarzi


Callout


انجام شد





Goudarzi


Callout


انجام شد





Goudarzi


Line





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


کامنت واضح نیست





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


در طراحی مکانیکی بررسی میشود





Goudarzi


Callout


در طراحی مکانیکی بررسی میشود
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Overall Summary





s.faghihi


Text Box


Please specify shell thickness. 





Goudarzi


Callout


در طراحی مکانیکی بررسی میشود











Aspen Exchanger Design and Rating Shell & Tube V11 Page 3
File: C:\Users\goudarzi.PETROPALAYESH\..\..\E-6101-HEXANE CHILLER.edr Printed: 10/18/2021 at 4:49:57 PM



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





l.seyedi


Text Box


1- Shell entrance velocity exceeds critical velocity, indicating a probability of fluidelastic instability and flow-induced vibration damage.
2- Shell exit velocity exceeds 80% of critical velocity, indicating that fluidelastic instability and flow-induced vibration damage are possible. 
3- he longest unsupported span of the bundle is in the U-bend region and thus prone to excessive vibration.






Goudarzi


Callout


این گونه error ها که توسط نرم افزار داده شده بود بر طرف شد
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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





s.faghihi


Rectangle





s.faghihi


Callout


according to DPIC-12-001/000-4150-ME-PFD-027 there is discrepancy at the shell side.28 m3/hr = 27846 kg/h





s.faghihi


Rectangle





s.faghihi


Callout


according to DPIC-12-001/000-4150-ME-PFD-027 there is discrepancy at the shell side.240*60/1000=12672 kg/h





s.faghihi


Rectangle





s.faghihi


Callout


please specify the density for PFD to controlling this value





s.faghihi


Rectangle





s.faghihi


Rectangle





s.faghihi


Callout


Please specify MDMT according to MDS.





s.faghihi


Line





s.faghihi


Rectangle





s.faghihi


Rectangle





s.faghihi


Callout


Please modify according to Datasheet





s.faghihi


Line





l.seyedi


Rectangle





l.seyedi


Callout


CW velocity is too low shall be increased up to 1m/s.





l.seyedi


Rectangle





l.seyedi


Callout


Refer to utility and site condition, Jacketed water temperature is 37-47C.





l.seyedi


Callout


6.914 bara based on utility and site condition.





l.seyedi


Rectangle





l.seyedi


Callout


up to 1 bar is accepted.





l.seyedi


Callout


0.0002 based on utility and site condition.





l.seyedi


Rectangle





l.seyedi


Callout


design temperature of JSW is 190C.





l.seyedi


Text Box


shell inlet shall be located at bottom.





l.seyedi


Text Box


tube nozzle shall be located at top of channel.





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


به نظر میرسد این مدرک با اخرین pfd ارسالی چک نشده است





Goudarzi


Callout


تا حد ممکن اصلاح شد





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


کامنت بر روی مدرک مورد نظر داده شود





Goudarzi


Callout


در طراحی مکانیکی بررسی میشود





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


در طراحی مکانیکی بررسی میشود





Goudarzi


Callout


اصلاح شد
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Overall Summary





l.seyedi


Callout


Baffle spacing is too tight and baffle number shall be reduced.






l.seyedi


Line





Goudarzi


Callout


اصلاح شد
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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



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





s.faghihi


Highlight





s.faghihi


Rectangle





s.faghihi


Callout


Please modify the tag number.





s.faghihi


Rectangle





s.faghihi


Callout


Please give your technical explain





s.faghihi


Callout


according to DPIC-12-001/000-4150-ME-PFD-027 there is discrepancy at the tube side: 320*994.5 =318240 kg/h





s.faghihi


Rectangle





s.faghihi


Rectangle





s.faghihi


Callout


According to PFD inlet temp. is 37 C.





s.faghihi


Callout


Please give your technical explain about 10% oversizing





s.faghihi


Rectangle





s.faghihi


Rectangle





s.faghihi


Callout


Please specify right angle at the sketch of DS.





l.seyedi


Rectangle





l.seyedi


Callout


Refer to utility and site condition, Jacketed water temperature is 37-47C.





l.seyedi


Callout


up to 1 bar is accepted.





l.seyedi


Callout


6.914 bara based on utility and site condition.





l.seyedi


Callout


CW velocity is  low shall be increased up to 1m/s.





l.seyedi


Callout


0.0002 based on utility and site condition.





l.seyedi


Callout


design temperature of JSW is 190C.





l.seyedi


Rectangle





l.seyedi


Rectangle





l.seyedi


Rectangle





l.seyedi


Callout


Please clarify case on Full vacuum.





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


به نظر میرسد این مدرک با اخرین pfd ارسالی چک نشده است





Goudarzi


Line





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


اور دیزاین حذف شد





Goudarzi


Callout


اور دیزاین حذف شد





Goudarzi


Callout


کامنت بر روی مدرک مربوطه گذاشته شود





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


به دلیل انکه در SHELL عمل کندانس انجام میگیرد احتمال وکییوم شدن است
ولی TUBE احتیاجی به وکییوم ندارد.
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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



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





s.faghihi


Rectangle





s.faghihi


Callout


vacuum has discrepancy with economizer data sheet page #3





s.faghihi


Rectangle





s.faghihi


Callout


According to MDS, material of baffle-cross shall be modified.





s.faghihi


Rectangle





s.faghihi


Callout


according to DPIC-12-001/000-4150-ME-PFD-027 Type of this unit is kettle type. please shall be revise this unit.





s.faghihi


Line





s.faghihi


Rectangle





s.faghihi


Callout


Please check the UC566 and PWHT attention to MDMT 





s.faghihi


Rectangle





s.faghihi


Rectangle





s.faghihi


Rectangle





s.faghihi


Callout


according to DPIC-12-001/000-4150-ME-PFD-027 there is discrepancy at the shell side. It's consider that error to arrangement of shell and tube side.





s.faghihi


Line





s.faghihi


Line





l.seyedi


Callout


Design temperature of both sides shall be saturate temperature corresponding to design pressure which is equal to 125C. Please recheck.





l.seyedi


Line





l.seyedi


Callout


Please clarify why design pressure of economizer and water cooler is higher than chiller.





l.seyedi


Rectangle





l.seyedi


Rectangle





Goudarzi


Callout


به نظر میرسد این مدرک با اخرین pfd ارسالی چک نشده است





Goudarzi


Callout


درطراحی مکانیکی بررسی میشود





Goudarzi


Callout


درطراحی مکانیکی بررسی میشود





Goudarzi


Callout


اصلاح شد





Goudarzi


Callout


کامنت بر روی دیتاشیت مکانیکی داده شود





Goudarzi


Line





Goudarzi


Callout


اصلاح شد
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Overall Summary





l.seyedi


Rectangle





l.seyedi


Rectangle





l.seyedi


Callout


Baffle spacing is low





Goudarzi


Callout


اصلاح شد
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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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