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Tpinch cold = 123939°C
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1
— Case Name: NATURAL GAS PLANT MODEL
2
3 . . i .
L Seyed Mehdi Reisossadat Unit Set: S
4 University Of Tehran
_5 Date/Time: Fri Dec 13 13:59:07 2019
6 -
0 HI Design Datasheet
9 Scenario 1
10 . .
m SimulationBaseCase
12
Performance
15
—1 5 Summary
17 NETWORK COST INDEXES
19 Cost Index % of Target
20| Heating (Cost/s) 7.842e-002 * 126.5*
21| Cooling (Cost/s) 7.987e-002 * 203.9*
22| Operating Cost (Cost/s) 0.1583 * 156.5 *
23| Capital Cost (Cost) 7.044+006 * 2322*
24| Total Cost (Cost/s) 0.2172* 171.7*
NETWORK PERFORMANCE
25
27 HEN % of Target
28| Heating (kJ/h) 1.306e+008 * 129.2*
29| Cooling (kJ/h) 1.661e+008 * 121.6 *
30| Number of Units 20.00 * 76.92*
31 Number of Shells 69.00 * 209.1*
32| Total Area (m2) 2.915e+004 * 262.6 *
33 Heat Exchangers
35 Heat Exchanger Cost Index Area Shells Load
36 (Cost) (m2) (kJ/h)
37 Reboiler@COL7 2.325e+004 * 33.41 1* 7.719e+006
38 HEAT EX-1@Main 1.335e+005 * 457.3 2% 7.387e+007
39 HEAT EX-2@Main 5.498e+004 * 129.5 2% 5.930e+006
40 HEAT EX-4@Main 2.387e+005 * 988.2 2% 1.494e+007
41 HEAT EX-3@Main 1.821e+004 * 18.38 1* 3.478e+006
42 HEAT EX-5@Main 5.740e+006 * 2.478e+004 50 * 2.007e+007
43 Reboiler@COL4 4.415e+004 * 109.1 1% 9.857e+007
44 Condenser@COL7 1.129e+004 * 1.810 1* 9.178e+004
45 HEAT EX-1@Main_DummyClrignore 1.006e+004 * 4.235e-002 1* 1.800e+004 *
46 Reboiler@COL5 2.738e+004 * 46.91 1* 2.424e+007
47 HEAT EX-2@Main_DummyClrignore 1.023e+004 * 0.2058 1* 1.800e+004 *
48 HEAT EX-3@Main_DummyClrignore 1.004e+004 * 2.656-002 1% 1.748e+004 *
49 HEAT EX-3@Main_DummyHitrignore 1.045e+004 * 0.4807 1* 1.748e+004
50 Condenser@COL4 3.784e+004 * 84.54 1% 1.640e+007
51 COOLER-1@Main 1.1576+005 * 4477 1* 8.454e+007
52 COOLER-2@Main 2,291e+005 * 936.9 2% 1.897e+007 *
53 COOLER-4@Main 1.636e+005 * 601.1 2* 1.8026+007
54 COOLER-3@Main 1.454e+005 * 513.5 2% 2.804e+007
55 HEAT EX-2@Main_DummyHtrignore 1.021e+004 * 0.1839 1* 1.800e+004
—-— N
56 HEAT EX-1@Main_DummyHirlgnore 1.010e+004 * 7.260e-002 1* 1.800e+004
57 Total 7.044e+006 * 2.915e+004 * 75* 4.150e+008 *
58 Utilities
60 Utility Type Cost Index Load % of Target
—-—
61 (Cost/s) (kJ/h)
62 cww COLD 7.029e-003 * 1.191e+008 * 1155 *
—
63 Refrig-18C coLD 1.443e-002 * 1.897e+007 * 1203 *
—-—
64 Refrig-80 coLD 5.841e-002 * 2.804e+007 * 709.3 *
-
65 HPSteam HOT 5.360e-003 * 7.719e+006 * 288.8 *
66 MPSteam HOT 6.024e-002 * 9.857e+007 * 100.2 *
67 LPSteam HOT 1.282e-002 * 2.430e+007 * o
-
68 Refrig-38C coLD 0.0000 * 0.0000 * 0.0000 *
69 Page 1 of 6
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Case Name: NATURAL GAS PLANT MODEL
Seyed Mehdi Reisossadat
University Of Tehran Unit Set: Sl

Date/Time: Fri Dec 13 13:59:07 2019

HI Design Datasheet

Scenario 1
10 . .
] SimulationBaseCase
12
13] Performance
14
15
16
17 Total 0.1583 *
18]
19 WorkSheet
20
ﬂ Heat Exchanger Cold Stream Cold Tin | Tied Cold T out Tled Hot Stream HotTin |Tied | Hot T out | Tied Load Area Status dT Min Hot[dT Min Cold
22 (C) ©) (C) ©) (kJ/h) (m2)
23 Reboiler@COL7 ~ @COL7_TO_C107B@COL7 1442 | T 2340 | T HPSteam 250.0 249.0 7.719e+006 33.4 oK 16.00 104.8
2_4 HEAT EX-1@Main GS4_To_GS5 50.38 T 93.32 T C-dis col_To_GS6 124.1 T 83.10 T 7.387e+007 457.3 oK 30.80 32.73
25| HEAT EX-2@Main C103D_To_Dry Gas 37.39 T 46.39 T GD8-2_To_TEG Feed 168.6 T 49.25 T 5.930e+006 1295 oK 1223 11.87
26| HEATEX-4@Main C307V_To_DM11 39.97 | T | -1.522 | T Cpmpression Feed_To_DM4 3222 | T 1084 | T 1.494e+007 988.2 OK 33.74 50.81
27] HEAT Ex-3@Main GD2_To_GD3 3770 | T 104.1 T GD17_To_GD10 2340 | T 1679 | T | 3.478e+006 18.4 OK 129.9 130.2
28| HEAT EX-5@Main C307V_To_DM11 8787 | T | -39.97 T DM7_To_Feed-1 3300 | T | 7633 | T | 2007ev007 | 247776 oK 6.967 11.54
29 Reboiler@COL4 b1 4 TO_C-dis col-1@COL4 123.9 T 124.1 T MPSteam 175.0 174.0 9.857e+007 109.1 oK 50.88 50.06
2 Condenser@COL7 cww 20.00 25.00 COL7_TO_C107QC@COL7 1242 | T 1017 | T | 9.178e+004 18 oK 119.2 81.67
31 [ain_DummyClrignore cww 20.00 25.00 C-dis col_To_GS6 8310 | T 8309 | T 1.8006+004 * 0.0 oK 58.10 63.09
32 Reboiler@COL5 | @COL5_TO_Boilup@COL5 2203 | T 2539 | T LPSteam 125.0 124.0 2.424e+007 46.9 oK 99.61 121.7
33 [ain_DummyCirignore cww 20.00 25.00 GD8-2_To_TEG Feed 4925 | T 48.89 T 1.800e+004 * 0.2 oK 24.25 28.89
34 Jain_DummyClrignore cww 20.00 25.00 GD17_To_GD10 1679 | T | 1676 | T | 1.748e+004 * 0.0 oK 142.9 1476
35 ain_DummyHirignore GD2_To_GD3 1041 | T 1044 | T LPSteam 125.0 124.0 1.748e+004 05 oK 20,56 19.89
36| Condenser@coL4 cww 20.00 25.00 L4_TO_ACID GAS@COL4 1012 | T 8200 | T 1.640+007 84.5 oK 76.24 62.00
37| COOLER-1@Main cww 20.00 25.00 GS8_To_GS9 8310 | T 3430 | T | 8454e+007 4477 oK 58.10 14.30
38| COOLER-2@Main Refrig-18C -18.00 -17.00 Compression Feed_To_DM4 10.84 T -8.771 T 1.897e+007 * 936.9 OK 27.84 9.229
39| COOLER-4@Main cww 20.00 25.00 DM13_To_Sales Gas 80.36 T 37.78 T 1.802e+007 601.1 OK 55.36 17.78
40| COOLER-3@Main Refrig-80 -85.00 -75.00 Compression Feed_To_DM4 | -8771 | T | -33.00 | T | 2.804e+007 5135 oK 66.23 52.00
ain_DummyHirignore C103D_To_Dry Gas 4639 | T | 4641 T LPSteam 125.0 124.0 1.800e+004 02 oK 78.59 77.61
[Z77| ain_DummyHtrignore
GS4_To_GS5 9332 | T 9333 | T LPSteam 125.0 124.0 1.800e+004 01 oK 31.67 30.68
Bz Heat Exchangers
(75 ]
- Summary
ALL HEAT EXCHANGERS
797
o0 Heat Exchanger Load Cost Area Shells LMTD HTC F Factor Fouling
5T (kJ/h) (m2) (©) (kJ/h-m2-C)
Reboiller@COL7 |  7.719e+006 2.325e+004 3341 T 4725 4920 0.9919 0.0000
53] HEAT EX-T@Main 7.3876+007 1.3356+005 * 4573 I 3175 6473 0.7946 0.0000 *
HEAT EX-2@Main 5.9306+006 5.4986+004 1295 2 47.33 1020 0.9489 0.0000
56 HEAT-EX-4@Main 1.4946+007 2.3876+005 * “988.2 - 4170 399.0 0.9147 0.0000 *
HEAT EX-3@Main
3.4786+006 1.8216+004 18.38 1 130.1 1523 0.9551 0.0000
571 HEAT EX-5@Main 2.0076+007 5.7406+006 * | 2.4786+004 \¥, 50 * 9.061 5478 0.7951 0.0000 *
Reboiler@COL4 9.8576+007 74156+004 1091 T 50.47 1.7906+004 7,000 0.0000
Condenser@COL7 9.1786+004 1.129e+004 1,810 1 99.25 5287 0.9964 0.0000
FEX-H@Main_b Cirig 7.8006%004 7.0066+004 72356002 1 5057 7018 7.000 0.0000
Reboller@COL5 2.4246+007 2.7386+004 76,97 7 1103 4739 0.9997 0.0000
AT EX-2@Main_DummyClrignore 7.8006+004 1.0236+004 02058 7 2650 3302 0.9996 0.0000
AT EX-3@Main_DummyClrignore T.7486+004 T.0046+004 6566-002 7 1452 7532 7000 0.0000
ATEX-3@Main_DummyHtrignore 1.7486+004 1.0456+004 04807 7 2022 1798 0.9999 0.0000
Condenser@COL4 1.640e+007 3.784e+004 8454 T 68.88 755 0.9966 0.0000
60 COOLER-1@Main 8.4546+007 1.1576+005 * 2477 1 3125 6347 0.9521 0.0000 *
LER-2@Main 1.8976+007 2.291e+005 9369 2 16.86 1232 0.9876 0.0000
e COOLER-4@Main 1.8026+007 1.6366+005 * 60,1 2* 33.09 939.4 0.9644 0.0000 *
rss Page 2 o756 ]
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L Case Name: NATURAL GAS PLANT MODEL

2 | Seyed Mehdi Reisossadat

| 3] University Of Tehran Unit Set: Sl

4
? Date/Time: Fri Dec 13 13:59:07 2019

6 =
] HI Design Datasheet

8

9 Scenario 1

1 O = =

Bt SimulationBaseCase
12

-

13 Heat Exchangers

.

14
15

- Summary
16
17

e ALL HEAT EXCHANGERS
18

B Heat Exchanger Load Cost Area Shells LMTD HTC F Factor Fouling

20 (kJ/n) (m2) ©) (kJ/h-m2-C)
21 COOLER-3@Main 2.804e+007 1.454e+005 * 513.5 2* 58.83 939.2 0.9882 0.0000 *
22| AT EX-2@Main_DummyHirignore 1.800e+004 1.021e+004 * 0.1839 1% 78.10 1253 1.000 0.0000 *
23| AT EX-1@Main_DummyHitrignore 1.800e+004 1.010e+004 * 7.260e-002 1* 31.17 7954 1.000 0.0000 *
24 All Heat Exchangers (Continued)

ﬁ Heat Exchanger Hot Stream Hot T in Hot T out Cold Stream Cold T in Cold T out dT Min Hot dT Min Cold
26 (C) (C) (C) (C) (C) (C)
27 Reboiler@COL7 HPSteam 250.0 249.0 To Reboiler@COL7_TO_C107B@COL7 144.2 234.0 16.00 104.8
28 HEAT EX-1@Main C-dis col_To_GS6 124.1 83.10 GS4_To_GS5 50.38 93.32 30.80 3273
29 HEAT EX-2@Main GD8-2_To_TEG Feed 168.6 49.25 C103D_To_Dry Gas 37.39 46.39 122.3 11.87
30 HEAT EX-4@Main Gas Compression Feed_To_DM4 32.22 10.84 C307V_To_DM11 -39.97 -1.522 33.74 50.81
31 HEAT EX-3@Main GD17_To_GD10 234.0 167.9 GD2_To_GD3 37.70 104.1 129.9 130.2
32 HEAT EX-5@Main DM7_To_Feed-1 -33.00 -76.33 C307V_To_DM11 -87.87 -39.97 6.967 11.54

-

33 Reboiler@COL4 MPSteam 175.0 174.0 | To Reboiler@COL4_TO_C-dis col-1@COL4 123.9 124.1 50.88 50.06

ﬂ Condenser@COL7 | To Condenser@COL7_TO_C107QC@COL7 144.2 101.7 cww 20.00 25.00 119.2 81.67
35| HEAT EX-1@Main_DummyClrignore C-dis col_To_GS6 83.10 83.09 cww 20.00 25.00 58.10 63.09

ﬁ Reboiler@COL5 LPSteam 125.0 124.0 To Reboiler@COL5_TO_Boilup@COL5 2.293 25.39 99.61 121.7
37 | HEAT EX-2@Main_DummyClrignore GD8-2_To_TEG Feed 49.25 48.89 cww 20.00 25.00 24.25 28.89
38| HEAT EX-3@Main_DummyClrignore GD17_To_GD10 167.9 167.6 cww 20.00 25.00 142.9 147.6

e

2 HEAT EX-3@Main_DummyHtrignore LPSteam 125.0 124.0 GD2_To_GD3 104.1 104.4 20.56 19.89

ﬁ Condenser@COL4  fo Condenser@COL4_TO_ACID GAS@COL4 101.2 82.00 cww 20.00 25.00 76.24 62.00

ﬂ COOLER-1@Main GS8_To_GS9 83.10 34.30 cww 20.00 25.00 58.10 14.30
42 COOLER-2@Main Gas Compression Feed_To_DM4 10.84 -8.771 Refrig-18C -18.00 -17.00 27.84 9.229
43 COOLER-4@Main DM13_To_Sales Gas 80.36 37.78 cww 20.00 25.00 55.36 17.78

i ¥
44 COOLER-3@Main Gas Compression Feed_To_DM4 -8.771 -33.00 e Refrig-80 -85.00 -75.00 66.23 52.00
45|HEAT EX-2@Main_DummyHtrignore LPSteam 125.0 124.0 C103D_To_Dry Gas 46.39 46.41 78.59 77.61
46 |HEAT EX-1@Main_DummyHtrignore LPSteam 125.0 124.0 GS4_To_GS5 93.32 93.33 31.67 30.68
47

N HEAT EXCHANGERS FOR STREAM: DM13_To_Sales Gas
48

4_9 Heat Exchanger Load Cost Index Area Shells LMTD HTC Tin T out Matched With
50 (kd/h) (Cost) (m2) ©) (kJ/h-m2-C) (C) (©)

51 COOLER-4@Main 1.802e+007 * 1.636e+005 * 601.1* 2% 33.09* 939.4 * 80.36 * 37.78 % cww
69 Page 3 of 6
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Case Name: NATURAL GAS PLANT MODEL
Seyed Mehdi Reisossadat
University Of Tehran Unit Set: SI

Date/Time: Fri Dec 13 13:59:07 2019

HI Design Datasheet

Scenario 1

IE,‘ © |» \IICD u1| AIwINIA

SimulationBaseCase

Ny N
L =

Heat Exchangers

Summary

DRIVING FORCE PLOT

Hot Temperature (C)

2500 5

200.0

150.0

100.0

50.00

0.0000

-50.00

-100.0

Driving Force Plot

-100.0 -50.00 0.0000 50.00 100.0 150.0

Cold Temperature (C)

200.0 250.0

Targets

Heating

1.010e+008 kJ/h * Operating Cost Index

0.1011 Cost/s *

Cooling

1.3666+008 kJ/h * Capital Cost Index

3.034e+006 Cost *

Number of Units

21*|  Total Cost Index

0.1265 Cost/s *

Total Area

1.110e+004 m2 *

Topology Data

Sub-Networks

Number of Sub-Networks

1 '

Network Number

Streams in Network

GDB8-2_To_TEG Feed
C103D_To_Dry Gas

C307V._To_DM11
Gas Compression Feed_To_DM4
DM7_To_Feed-1

To Reboiler@COL7_TO_C107B@COL7

To Reboiler@COL5_TO_Boilup@COL5

GS8_To_GS9

GS4_To_GS5
C-dis col_To_GS6

To Condenser@COL4_TO_ACID GAS@COL4

GD17_To_GD10
GD2_To_GD3

To Reboiler@COL4_TO_C-dis col-1@COL4

To Condenser@COL7_TO_C107QC@COL7

DM13_To_Sales Gas

Page 4 of 6
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1
— Case Name: NATURAL GAS PLANT MODEL
2 Seyed Mehdi Reisossadat
3 University Of Tehran Unit Set: SI
4
_5 Date/Time: Fri Dec 13 13:59:07 2019
6 .
] HI Design Datasheet
9 Scenario 1
10 . .
1 SimulationBaseCase
12
—
13 Topology Data
—
14
20
? Paths
22| Path Number Hot Utility Heat Exchangers in Path Cold Utility
23 HEAT EX-3@Main_DummyHtrignore
S— -
24 1 * LPSteam HEAT EX-3@Main cww
25 HEAT EX-3@Main_DummyClrignore
26 HEAT EX-2@Main_DummyHtrignore
S— -
27 2 * LPSteam HEAT EX-2@Main cww
28 HEAT EX-2@Main_DummyClrignore
29 HEAT EX-1@Main_DummyHtrignore
S— -
30 3 * LPSteam HEAT EX-1@Main cww
31 HEAT EX-1@Main_DummyClrignore
32
—33 Utilities
34 es in Design Utility Included in Searches for Sub-Nets, Loops and Paths
35 cww Not Included
36 Refrig-18C Not Included
37 Refrig-80 Not Included
38 HPSteam Not Included
39 MPSteam Not Included
40 LPSteam Not Included
41 Refrig-38C Not Included
50
51
— Heat exchanger HEAT EX-1@Main is added by data extraction module;Heat exchanger HEAT EX-2@Main is added by data extraction module;Heat exchanger HEAT EX-4@Main is added by data extraction module;Heat exchanger HEAT EX-3@Main is added by
52
56 Infeasible HX: 0, HX Not Calculated: OUnsatisfied Streams: 0
57
_58 Cross Pinch
59| Pinch 175.00 C/165.00 C 133.94 C/123.94 C 12.47 C12.47C -11.50 C /-21.50 C -60.57 C/-70.57 C
60| Network Cross Pinch Load (kJ/h) 2.934e+007 * 2.953e+007 * 3.783e+007 * 3.463e+007 * 4.838e+007 *
61| Reboiler@COL5 (kJ/h) 2.424e+007 * 2.424e+007 * 2.438e+007 * 2.424+007 * 2.424+007 *
62| HEAT EX-3@Main (kJ/h) 3.104e+006 * 3.478e+006 * 0.0000 * 0.0000 * 0.0000 *
63| Reboiler@COL7 (kJ/h) 1.942e+006 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *
64| HEAT EX-2@Main_DummyHtrignore (kJ/h) 1.800e+004 * 1.800e+004 * 1.800e+004 * 1.800e+004 * 1.800e+004 *
65| HEAT EX-1@Main_DummyHtrignore (kJ/h) 1.800e+004 * 1.800e+004 * 1.800e+004 * 1.800e+004 * 1.800e+004 *
66| HEAT EX-3@Main_DummyHtrignore (kJ/h) 1.748e+004 * 1.748e+004 * 1.748e+004 * 1.748e+004 * 1.748e+004 *
67| HEAT EX-4@Main (kJ/h) 0.0000 * 0.0000 * 1.340e+007 * 7.178+006 * 0.0000 *
68| HEAT EX-2@Main (kJ/h) 0.0000 * 1.724e+006 * 0.0000 * 0.0000 * 0.0000 *
69 Page 5 of 6
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; Case Name: NATURAL GAS PLANT MODEL
2 | Seyed Mehdi Reisossadat
| 3] University Of Tehran Unit Set: Sl
4
? Date/Time: Fri Dec 13 13:59:07 2019
6 -
Ea HI Design Datasheet
8
9 Scenario 1
10 ; .
m SimulationBaseCase
B

14

15
1_6 Cross Pinch

17 HEAT EX-5@Main (kJ/h) 0.0000 * 0.0000 * 0.0000 * 0.0000 * -3.953e+006 *
1_8 Reboiler@COL4 (kJ/h) 0.0000 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *

19| Condenser@coL7? (kJ/h) 0.0000 * 1.856e+004 * 0.0000 * 0.0000 * 0.0000 *
; HEAT EX-1@Main_DummyClrignore (kJrh) 0.0000 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *

21| HEAT EX-1@Main (kJth) 0.0000 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *
E HEAT EX-2@Main_DummyClrignore (kJ/h) 0.0000 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *

23| HEAT EX-3@Main_DummyClrignore (kJth) 0.0000 * 1.748e+004 * 0.0000 * 0.0000 * 0.0000 *
; Condenser@COL4 (kJ/h) 0.0000 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *
Z COOLER-1@Main (kJ/h) 0.0000 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *
; COOLER-2@Main (kJ/h) 0.0000 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *
? COOLER-4@Main (kJ/h) 0.0000 * 0.0000 * 0.0000 * 0.0000 * 0.0000 *
; COOLER-3@Main (kJ/h) 0.0000 * 0.0000 * 0.0000 * 3.158e+006 * 2.804e+007 *

56

57
E Network Heating
5_9 Utility Type Cost Index Load % of Target

60 (Cost/s) (kJ/h)

61 HPSteam HOT 5.360e-003 * 7.719e+006 * 288.8*
E LPSteam HOT 1.282e-002 * 2.430e+007 * R
E MPSteam HOT 6.024-002 * 9.857e+007 * 1002 *

64 Total 7.842e-002 * 1.306e+008 * 129.2*

15
1_6 Network Cooling

17 Utility Type Cost Index Load % of Target
1_8 (Cost/s) (kd/h)

19 Refrig-38C CcOLD 0.0000 * 0.0000 * 0.0000 *
E cww coLb 7.029¢-003 * 1.191e+008 * 1155 %
? Refrig-18C coLD 1.443e-002 * 1.897+007 * 1203 *

22 Refrig-80 coLD 5.841e-002 * 2.804e+007 * 709.3 *

23 Total 7.987e-002 * 1.661e+008 * 121.6 *

69 Page 6 of 6
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i Case Name: NATURAL GAS PLANT MODEL
| 2 | Seyed Mehdi Reisossadat

3 University Of Tehran Unit Set: Sl
n
? Date/Time: Sat Dec 14 05:40:27 2019

6 .
E HI Scenario Datasheet

9 .
ol Scenario 1

" Plots
— Composite Curves
m 2500
7]
m 200.0 E
- —_ |
E 9/ 150.0 E

20 [ -~ A
B 3
Emid © B

22 P 100.0
— Q E

23 e E
4] 2 50.00 3
[2s]
[26] 0.0000
[27] :

28 -50.00 3
[29)
30| 41000 4
il 0.0000 5.000e+007 1.000e+008 1.500e+008 2.000e+008 2.500e+008 3.000e+008 3.500e+008 4.000e+008
5] Enthalpy (kJ/h)

33

34 Data Page

37
E Process Stream (Summary)

39 Name Type Inlet T Outlet T MCp Enthalpy Segment Clean HTC DT Cont.
20| (C) (C) (kJ/C-h) (kJ/h) (kJ/h-m2-C) (C)

41 DM7_To_Feed-1 HOT -33.00* -76.33* 2.007e+007 Global
42 GS4_To_GS5 coLD 50.38 * 93.33 * 7.389e+007 Global
23] DM13_To_Sales Gas HOT 80.36 * 37.78 * 4.231e+005 1.802e+007 1010 * Global
44 C307V_To_DM11 coLb -87.87* -1.522* 3.501e+007 Global
 45] GD17_To_GD10 HOT 234.0 * 167.6 * 5.258e+004 | 3.495e+006 | 6823 * Global
46 GD8-2_To_TEG Feed HOT 168.6 * 48.89* 4.967e+004 5.948e+006 4372* Global
47 C103D_To_Dry Gas coLD 37.39* 46.41* 6.589e+005 5.948e+006 | 1330 * Global
2] GD2_To_GD3 coLD 37.70 * 104.4* 5.237e+004 3.495¢+006 1961 * Global
49 C-dis col_To_GS6 HOT 124.1* 83.09 * 1.801e+006 7.389e+007 1.462e+004 * Global
Ed GS8_To_GS9 HOT 83.10 * 34.30* | 1.733e+006 _ 8.454e+007 1.198e+004 * Global
51 Gas Compression Feed_To_DM4 HOT 3222* -33.00 * - 6.195e+007 - Global
52| To Reboiler@COL7_TO_C107B@COL7 coLD 1442 * 234.0 * 7.719e+006 Global
| 530 Reboiler@COL4_TO_C-dis col-1@COL4 coLD 123.9* 1241 5.354e+008 | 9.857e+007 1.045e+005 * Global
| 540 Condenser@COL7_TO_C107QC@COL? HOT 144.2* 1017 - 9.178e+004 Global
55|  To Reboiler@COL5_TO_Boilup@COL5 coLD 2293 * 25.39 * - 2.424e+007 Global
56 [condenser@COL4_TO_ACID GAS@COL4 HOT 101.2* 82.00 * 1.640e+007 Global
57 Name Flowrate Effective Cp Fouling Factor Film HTC
B (kg/h) (kJ/kg-C) (C-h-m2/kJ) (kJ/h-m2-C)
 59) DM7_To_Feed-1 y 6.530e+004 *
60 GS4_To_GS5 4.541e+005 *
E DM13_To_Sales Gas 1.608e+005 * 2.632* 0.0* 1009.6 *
62 C307V_To_DM11 1.608e+005 *
63 GD17_To_GD10 1.660e+004 * 3.168 * 0.0* 6823.0 *
 64) GD8-2_To_TEG Feed 1.660e+004 * 2.992 * 0.0* 43716 *
65 C103D_To_Dry Gas 2.449¢+005 * 2691 * 0.0* 13304 *
E GD2_To_GD3 1.719e+004 * 3.047* 0.0* 1961.4 *
E C-dis col_To_GS6 4.283e+005 * 4.205* 0.0* 14615.8 *
68 GS8_To_GS9 4.321e+005 * 4.010 * 0.0* 11980.3 *
69 Page 1 of 14

24




Seyed Mehdi Reisossadat
University Of Tehran

Case Name:

NATURAL GAS PLANT MODEL

Unit Set:

Sl

Date/Time:

Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

Data Page

Name

Flowrate
(kg/h)

Effective Cp
(kJ/kg-C)

Fouling Factor
(C-h-m2/kJ)

Film HTC
(kJ/h-m2-C)

Gas Compression Feed_To_DM4

To Reboiler@COL7_TO_C107B@COL7

o Reboiler@COL4_TO_C-dis col-1@COL4
Condenser@COL7_TO_C107QC@COL7

2.449e+005 *
1.908e+004 *
4.798e+005 *

619.7 *

104477.3 *

To Reboiler@COL5_TO_Boilup@COL5
Condenser@COL4_TO_ACID GAS@COL4

1.384e+005 *

3.262e+004 *

Process Stream (Detail)

Process Stream: DM7_To_Feed-1

SEGMENT DATA

Status

HOT

Flowrate (kg/h)

6.530e+004 *

Total Heat Load (kJ/h)

2.007e+007 *

Inlet T
©)

Outlet T
©)

Effective Cp
(kJ/kg-C)

MCp

(kJ/C-h) (kJ/h)

Heat Load

Film HTC
(kd/h-m2-C)

-33.00 *

-48.76

* 4.159

271563.750

4.279e+006

1773.17 *

-48.76 *

-60.57

* 5.304

346372.068

4.093e+006

2362.77 *

-60.57 *
-68.45 *

-68.45
-76.33

* 7.633
* 15.099

498403.100
985920.091

3.927e+006
7.767e+006

3251.75 *
5457.52 *

PHYSICAL PROPERTIES

Status

HOT

Velocity (m/s)

1.0 *

Flow Area Diameter (m)

2.540e-002 *

Inlet T
©

Outlet T

Viscosity

Conductivity

Density

Eff. Cp

Clean HTC

Film HTC

©)

(cP)

(W/m-K)

(kg/m3)

(kJ/kg-C)

(kJ/h-m2-C)

(kJ/h-m2-C)

Fouling Factor Calculate FHTC

(C-h-m2/kJ)

-33.00
-48.76

* -48.76
* -60.57

0.015
0.020

*

0.038 *
0.044 *

106.128 *
142.664 *

4.159 *
5.304 *

1773.17
2362.77

1773.17 *
2362.77 *

0.000 *
0.000 *

On

-60.57

* -68.45

0.024

0.052 *

181.021 *

7.633 *

3251.75

3251.75 *

0.000 * On

-68.45

* -76.33

0.030

0.067 *

245.737 *

15.099 *

5457.52

5457.52 *

0.000 * On

GRAPHS

-30.00

-35.00

-40.00

-45.00

-50.00

-55.00

-60.00

-65.00

Temperature (C)

-70.00

-75.00

-80.00

0.0000

Temperature - Enthalpy Diagram

Temperature vs Enthalpy

Temperature vs Enthalpy (HYSYS)

——
5.000e+006

—
1.000e+007

CwrthhAalias,

1. 1\

——
1.500e+007

——
2.000e+007

—
2.500e+007
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Seyed Mehdi Reisossadat
University Of Tehran

Case Name:

NATURAL GAS PLANT MODEL

Unit Set:

Sl

Date/Time:

Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

Data Page

Process Stream (Detail)

Process Stream: GS4_To_GS5

SEGMENT DATA

Status

COLD

Flowrate (kg/h)

4.541e+005 *

Total Heat Load (kJ/h)

7.389e+007 *

Inlet T
©)

Outlet T
©)

Effective Cp
(kJ/kg-C)

MCp
(kJ/C-h)

Heat Load
(kJ/h)

Film HTC
(kJ/h-m2-C)

50.38
66.63
79.95

66.63
79.95
93.33

* 3.671
* 3.764 *
* 3.952 *

1667308.275
1709135.697
1794950.372

2.710e+007
2.278e+007
2.401e+007

10707.67 *
11813.16 *
12589.64 *

PHYSICAL PROPERTIES

Status

COLD Velocity (m/s)

1.0 *

Flow Area Diameter (m)

2.540e-002 *

Inlet T
©)

Outlet T
(©)

Viscosity
(cP)

Conductivity
(W/m-K)

Density
(kg/m3)

Clean HTC
(kJ/h-m2-C)

Eff. Cp
(kJ/kg-C)

Film HTC
(kJ/h-m2-C)

Fouling Factor
(C-h-m2/kJ)

Calculate FHTC

50.38
66.63
79.95

66.63 *
79.95 *
93.33 *

1.173
0.921
0.774

* 0.546 *
* 0.533 *
* 0.512 *

1034.865 *
1025.877 *
1016.405 *

3.671 *
3.764 *

10707.67
11813.16

3.952 * 12589.64

10707.67 *
11813.16 *
12589.64 *

0.000
0.000
0.000

* On
* On
* On

GRAPHS

Temperature (C)

95.00

Temperature - Enthalpy Diagram

90.00

85.00

80.00

75.00

70.00

65.00

60.00

55.00

50.00

0.0000

1.000e+0Q7

2.000e+007

Temperature vs Enthalpy

Temperature vs Enthaipy (HYSYS)

3.000e+007

CrthhAalias,

4.000e+007

1. 1\

5.000e+007

6.000e+007

7.000e+007

8.000e+007
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Seyed Mehdi Reisossadat
University Of Tehran

Case Name:

NATURAL GAS PLANT MODEL

Unit Set:

Sl

Date/Time:

Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

Data Page

Process Stream (Detail)

Process Stream: C307V_To_DM11

SEGMENT DATA

Status

COLD

Flowrate (kg/h)

1.608e+005 *

Total Heat Load (kJ/h)

3.501e+007 *

Inlet T
©)

Outlet T
©)

Effective Cp
(kJ/kg-C)

(kJ/C-h)

MCp

Heat Load
(kJ/h)

Film HTC
(kJ/h-m2-C)

-87.87
-71.66
-49.35

-71.66 *
-49.35 *
-1.622 *

2.800
2.543
2.417

* 450201.514
* 408891.364
* 388670.782

7.297e+006
9.121e+006
1.859e+007

787.08 *
680.33 *
589.62 *

PHYSICAL PROPERTIES

Status

COLD

Velocity (m/s)

1.0 *

Flow Area Diameter (m

)

2.540e-002 *

Inlet T
©)

Outlet T
(©)

Viscosity
(cP)

Conductivity
(W/m-K)

Density
(kg/m3)

Eff. Cp
(kJ/kg-C)

Clean HTC
(kJ/h-m2-C)

Film HTC
(kJ/h-m2-C)

Fouling Factor
(C-h-m2/kJ)

Calculate FHTC

32
33
34

-87.87
-71.66
-49.35

-71.66 *
-49.35 *
-1.522 *

0.008 *
0.009 *
0.010 *

0.023 *
0.025 *
0.029 *

34.650 *
29.350 *
23.687 *

2.800
2.543
2417

* 787.08
* 680.33
* 589.62

787.08
680.33
589.62

0.000
0.000
0.000

35
36

GRAPHS

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56

Temperature (C)

0.0000

Temperature - Enthalpy Diagram

-10.00

-20.00

-30.00

-40.00

-50.00

-60.00

-70.00

-80.00

-90.00

_—

0.0000

5.000e+006

Temperature vs Enthalpy

Temperature vs Enthalpy (HYSYS)

1.000e+007

1.500e+007

CthhAlan,

2.000e+007

/1, 11\

2.500e+007

3.000e+007

3.500e+007

4.000e+007
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Case Name: NATURAL GAS PLANT MODEL

Seyed Mehdi Reisossadat
University Of Tehran Unit Set: SI

Date/Time: Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

12 Data Page

15 Process Stream (Detail)

— Process Stream: Gas Compression Feed_To_DM4

PN SEGMENT DATA

21| Status HOT Flowrate (kg/h) 2.449e+005 * | Total Heat Load (kJ/h) 6.195e+007 *

22 Inlet T Outlet T Effective Cp MCp Heat Load Film HTC
23 (©) (©) (kJ/kg-C) (kJ/C-h) (kJ/h) (kJ/h-m2-C)
24 32.22 * 12.47 * 2.770 * 678134.890 1.340e+007 1208.85 *

25 12.47 * -7.127 * 3.879 * 949792.690 1.861e+007 1584.52 *
26 -7.127 * -33.00 * 4.726 * 1157178.337 2.994e+007 2307.34 *

PN PHYSICAL PROPERTIES

29| Status HOT Velocity (m/s) 1.0 *|  Flow Area Diameter (m) 2.540e-002 *

2 Inlet T Outlet T Viscosity Conductivity Density Eff. Cp Clean HTC Film HTC Fouling Factor Calculate FHTC
31 (C) (C) (cP) (W/m-K) (kg/m3) (kJ/kg-C) (kJ/h-m2-C) (kJ/h-m2-C) (C-h-m2/kJ)

32 32.22 * 12.47 * 0.013 * 0.037 * 66.402 * 2.770 * 1208.85 1208.85 * 0.000 * On
33 12.47 * -7.127 * 0.016 * 0.038 * 92.242 * 3.879 * 1584.52 1584.52 * 0.000 * On
34 -7.127 * -33.00 * 0.026 * 0.047 * 151.391 * 4726 * 2307.34 2307.34 * 0.000 * On

35

e GRAPHS
36

Ed Temperature - Enthalpy Diagram

38

N 40.00
39

[ 40] 30.00
41
42 20.00
43
44
45
46
47
48
49
— -20.00
50
51 -30.00
52

53 -40.00

10.00

0.0000

-10.00

Temperature (C)

e+007 0.0000 1.000e+007 2.000e+007 3.000e+007 4.000e+007 5.000e+007 6.000e+007 7.000e+007

'
N
o
S
=)

54

Temperature vs Enthalpy
55 Cnthhaliavs 71 1N

Temperature vs Enthalpy (HYSYS)

56
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Seyed Mehdi Reisossadat
University Of Tehran

Case Name: NATURAL GAS PLANT MODEL
Unit Set: Sl
Date/Time: Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

Data Page

Process Stream (Detail)

Process Stream: To Reboiler@COL7_TO_C107B@COL7

SEGMENT DATA

Status

COLD

Flowrate (kg/h)

1.908e+004 *

Total Heat Load (kJ/h)

7.719e+006 *

Inlet T
©)

Outlet T
©)

Effective Cp
(kJ/kg-C)

MCp
(kJ/C-h)

Heat Load
(kJ/h)

Film HTC
(kJ/h-m2-C)

144.2
168.7
225.8

168.7
225.8
234.0

4.892
4.289
4.858

93328.265
81821.621
92689.727

2.286e+006
4.676e+006
7.568e+005

5715.43 *
6189.37 *
7502.73 *

PHYSICAL PROPERTIES

Status

COLD

Velocity (m/s)

1.0 *

Flow Area Diameter (m

)

2.540e-002 *

Inlet T
©)

Outlet T
(©)

Viscosity
(cP)

Conductivity
(W/m-K)

Density
(kg/m3)

Eff. Cp
(kJ/kg-C)

Clean HTC
(kJ/h-m2-C)

Film HTC
(kJ/h-m2-C)

Fouling Factor
(C-h-m2/kJ)

Calculate FHTC

144.2
168.7
2258

168.7
2258
234.0

*

*

*

1.198
0.684
0.369

*

*

*

0.197 *
0.178 *
0.162 *

992.281
908.629
829.620

4.892
4.289
4.858

*

*

*

5715.43
6189.37
7502.73

5715.43
6189.37
7502.73

*

*

*

0.000
0.000
0.000

GRAPHS

Temperature (C)

240.0

230.0

220.0

210.0

200.0

190.0

180.0

170.0

160.0

150.0

140.0

o

Temperature - Enthalpy Diagram

2 ol nnbi o bbb bl

000

1.000e+006

Temperature vs Enthalpy (HYSYS)

— Temperature vs Enthalpy

2.000e+006

3.000e+006

CtlhAalian,

4.000e+006

1. 1L\

5.000e+006

6.000e+006

7.000e+006

8.000e+006
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Seyed Mehdi Reisossadat
University Of Tehran

Case Name: NATURAL GAS PLANT MODEL
Unit Set: Sl
Date/Time: Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

Data Page

Process Stream (Detail)

Process Stream: To Condenser@COL7_TO_C107QC@COL7

SEGMENT DATA

Status

HOT

Flowrate (kg/h)

619.7 *

Total Heat Load (kJ/h)

9.178e+004 *

Inlet T
©)

Outlet T
©)

Effective Cp
(kJ/kg-C)

MCp
(kJ/C-h)

Heat Load
(kJ/h)

Film HTC
(kJ/h-m2-C)

144.2
113.3
105.5

113.3
105.5
101.7

2.921
3.920
7.101

1810.117
2429.473
4400.649

5.598e+004
1.878e+004
1.701e+004

434.53 *
706.01 *
1030.51 *

PHYSICAL PROPERTIES

Status

HOT

Velocity (m/s)

1.0*

Flow Area Diameter (m

)

2.540e-002 *

Inlet T
©)

Outlet T
(©)

Viscosity
(cP)

Conductivity
(W/m-K)

Density
(kg/m3)

Eff. Cp
(kJ/kg-C)

Clean HTC
(kJ/h-m2-C)

Film HTC
(kJ/h-m2-C)

Fouling Factor
(C-h-m2/kJ)

Calculate FHTC

32
33
34

144.2
1133
105.5

113.3
105.5
101.7

*

*

*

0.041
0.071
0.069

0.032
0.035
0.039

* 18.971
* 41.301
* 49.738

*

*

*

2.921 *
3.920 *
7.101 *

434.53
706.01
1030.51

434.53
706.01
1030.51

*

*

*

0.000
0.000
0.000

35
36

GRAPHS

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56

Temperature (C)

145.0

140.0

135.0

130.0

125.0

120.0

115.0

110.0

105.0

100.0

(=]

Temperature - Enthalpy Diagram

oyl sl b b

000

1.000e+004 2.000e+004 3.0006+004 4.000e+004 5.000e+004 6.0006+004 7.000e+004 8.000e+004 9.000&+004 1.000e+005

Temperature vs Enthalpy

Temperature vs Enthalpy (HYSYS)

CurthhAalia,

1. 1\
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Seyed Mehdi Reisossadat
University Of Tehran

Case Name: NATURAL GAS PLANT MODEL
Unit Set: Sl
Date/Time: Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

Data Page

Process Stream (Detail)

Process Stream: To Reboiler@COL5_TO_Boilup@COL5

SEGMENT DATA

Status

COLD Flowrate (kg/h)

1.384e+005 *

Total Heat Load (kJ/h)

2.424e+007 *

Inlet T
©)

Outlet T
©)

Effective Cp
(kJ/kg-C)

MCp
(kJ/C-h)

Heat Load
(kJ/h)

Film HTC
(kJ/h-m2-C)

2.293
8.591
12.79
19.09

8.591
12.79
19.09
25.39

5.691
6.842
8.152
9.399

787741.855
947110.414
1128537.425
1301077.401

4.962e+006
3.977e+006
7.109e+006
8.195e+006

6503.70 *
6464.08 *
6226.58 *
5609.19 *

PHYSICAL PROPERTIES

Status

COLD Velocity (m/s)

1.0 *

Flow Area Diameter (m

)

2.540e-002 *

Inlet T
©)

Outlet T
©

Viscosity
(cP)

Conductivity
(W/m-K)

Dei

(kg/m3)

nsity

Eff. Cp
(kJ/kg-C)

Clean HTC
(kJ/h-m2-C)

Film HTC
(kJ/h-m2-C)

Fouling Factor
(C-h-m2/kJ)

Calculate FHTC

2.293
8.591
12.79
19.09

8.591
12.79
19.09
25.39

0.082
0.076
0.068
0.058

* 0.089
* 0.082
* 0.074
* 0.064

* 445.346 *
* 417.170 *
* 378.785 *
* 322.621 *

5.691 *
6.842 *
8.152 *
9.399 *

6503.70
6464.08
6226.58
5609.19

6503.70
6464.08
6226.58
5609.19

0.000
0.000
0.000
0.000

* On
* On
* On
* On

GRAPHS

o o
[2]3]

Temperature (C)

30.00

25.00

20.00

15.00

10.00

5.000

0.0000

Temperature - Enthalpy Diagram

0.0000

Temperature vs Enthalpy

5.000e+006

Temperature vs Enthalpy (HYSYS)

1.000e+007

Enthalpy (kJ/h)

1.500e+007

2.000e+007

2.500e+007

cjojojojoojaofojola
o NjJojJajdhjNv] =2 Oo]©

[
©
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Seyed Mehdi Reisossadat
University Of Tehran

Case Name: NATURAL GAS PLANT MODEL
Unit Set: Sl
Date/Time: Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

Data Page

Process Stream (Detail)

Process Stream: To Condenser@COL4_TO_ACID GAS@COL4

SEGMENT DATA

Status

HOT

Flowrate (kg/h)

3.262e+004 *

Total Heat Load (kJ/h)

1.640e+007 *

Inlet T
©)

Outlet T
©)

Effective Cp

(kd/kg-C)

MCp
(kJ/C-h)

Heat Load
(kJ/h)

Film HTC
(kJ/h-m2-C)

101.2
97.74
92.50
87.25

97.74
92.50
87.25
82.00

41.293
30.109
21.726
16.434

1346778.127
982011.584
708584.647
536004.933

4.712e+006
5.154e+006
3.719e+006
2.813e+006

1873.39 *
4179.18 *
5644.92 *
6319.33 *

PHYSICAL PROPERTIES

Status

HOT

Velocity (m/s)

1.0*

Flow Area Diameter (m

)

2.540e-002 *

Inlet T
©)

Outlet T
©

Viscosity
(cP)

Conductivity
(W/m-K)

Density
(kg/m3)

Eff. Cp
(kJ/kg-C)

Clean HTC
(kJ/h-m2-C)

Film HTC
(kJ/h-m2-C)

Fouling Factor
(C-h-m2/kJ)

Calculate FHTC

101.2
97.74
92.50
87.25

97.74
92.50
87.25
82.00

0.025
0.043
0.062
0.077

0.042 *
0.080 *
0.113 *
0.137 *

31.639
93.333
147.899
187.096

41.293 *
30.109 *
21.726 *
16.434 *

1873.39
4179.18
5644.92
6319.33

1873.39
4179.18
5644.92
6319.33

0.000
0.000
0.000
0.000

* On
* On
* On
* On

GRAPHS

Temperature (C)

105.0

Temperature - Enthalpy Diagram

100.0

95.00

90.00

85.00

80.00

-2.0006+006  0.0000

2.000e+006 4.000e+006 6.000e+006 8.000e+006 1.000e+007 1.200e+007 1.400e+007 1.600e+007 1.800€+0

Temperature vs Enthalpy

Temperature vs Enthalpy (HYSYS)

=S AP YA P P SN

07
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1 Case Name: NATURAL GAS PLANT MODEL
2 | Seyed Mehdi Reisossadat
| 3] University Of Tehran Unit Set: SI

4
? Date/Time: Sat Dec 14 05:40:27 2019

6 .

E HI Scenario Datasheet

9 .

m Scenario 1

30
? Utility Streams (Summary)

32| Hot Sufficient | Cold Sufficient
2 Name Type Inlet T Outlet T Cost Index Segment Clean HTC DT Cont.

34 ©) ©) (Cost/kJ) (kJ/h-m2-C) C)

35 CcWW COoLD 20.00 * 25.00 * 2.125€-007 * 13500.00 * 5.00 *
; Refrig-18C COLD -18.00 * -17.00 * 2.739e-006 * 4680.00 * 1.50 *
; Refrig-80 COLD -85.00 * -75.00 * 7.500e-006 * 1583.98 * 1.50 *
; HPSteam HOT 250.0 * 249.0 * 2.500e-006 * 21600.00 * 5.00 *
; MPSteam HOT 175.0 * 174.0 2.200e-006 * 21600.00 * 5.00 *
E LPSteam HOT 125.0 * 124.0* 1.900e-006 * 21600.00 * 5.00 *
? Refrig-38C COLD -38.00 * -37.00 * 3.364€-006 * 4680.00 * 1.50 *

42 Name Target Load Effective Cp Target Flowrate Fouling Factor Film HTC
Z (kJ/h) (kJ/kg-C) (kg/h) (C-h-m2/kJ) (kJ/h-m2-C)

44 cww 1.031e+008 4183 * 4.930e+006 * 0.0000 * 13500.00 *
E Refrig-18C 1.577e+007 428.0* 3.684e+004 * 0.0000 * 4680.00 *
E Refrig-80 3.953e+006 428.0* 923.6 * 0.0000 * 1583.98 *
? HPSteam 2.673e+006 1703 * 1570 * 0.0000 * 21600.00 *
Z MPSteam 9.838e+007 1981 * 4.965e+004 * 0.0000 * 21600.00 *
E LPSteam 0.0000 2196 * 0.0000 * 0.0000 * 21600.00 *
; Refrig-38C 1.375e+007 428.0* 3.212e+004 * 0.0000 * 4680.00 *

51 .

E Economics

53
; HEAT EXCHANGER CAPITAL COST INDEX PARAMETERS

55 Name a b c HT Config
ﬁ DEFAULT 10000 * 800 * 0.8000 * Heat Exchanger

57 FIRED HEATER 100000 * 1 * 0.8000 * Fired Heater

58 Capital Cost Index (Cost) = a + b(Area(Heat Exchager) or Duty(Fired Heater)) * ¢

59
E ANNUALIZATION

61| Rate of Return (ROR) (%) 10.00 * |  Plant Life (PL) (year) 50*

62 Annualization Factor = (1 + ROR/100)*PL / PL

63
; Matches Economic Defaults

65 DM13_To_Sales Gas GD17_To_GD10 GD8-2_To_TEG Feed DM7_To_Feed-1

66| GS4_To_GS5 DEFAULT DEFAULT . DEFAULT DEFAULT
; Refrig-38C DEFAULT DEFAULT DEFAULT DEFAULT
E To Reboiler@COL7_TO_C107B@COL7 DEFAULT DEFAULT DEFAULT DEFAULT

69 Page 10 of 14
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| Case Name: NATURAL GAS PLANT MODEL
2 | Seyed Mehdi Reisossadat
| 3] University Of Tehran Unit Set: Sl

4
? Date/Time: Sat Dec 14 05:40:27 2019

6 .
E HI Scenario Datasheet

9 .
m Scenario 1

47
4_8 Targets

49

50

- Summary

52| DTmin 10.00 C*

53| Hot Sufficient Cold Sufficient
54 Energy Targets Area Targets

55| Heating (kJ/h) 1.010e+008 * Counter-Current (m2) 1.034e+004 *

feu
o

Cooling (kJ/h)

1.366e+008 *

1-2 shell & tube (m2)

1.110e+004 *

57 Number of Units Targets Cost Index Targets

58| Total Minimum 21*| Capital (Cost) 3.034e+006 *
59| Minimun for MER 26 *| Operating (Cost/s) 0.1011*
60| Shells 33*| Total Annual (Cost/s) 0.1265 *
61 Pinch Temperatures

62 Hot (C) 175.0 * 133.9 * 12.47 -11.50 -60.57 *
63| Cold (C) 165.0 * 123.9 * 2.468 -21.50 -70.57 *
64 .

E Utility Targets

66 Name Type Load Cost Index Losses Outlet T

; (kJ/h) (Cost/s) (kJ/n) (C)

68 Ccww COLD 1.031e+008 * 6.085e-003 0.0000 25.00 *
69 Page 11 of 14
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1
— Case Name: NATURAL GAS PLANT MODEL
2 | Seyed Mehdi Reisossadat

3 University Of Tehran Unit Set: SI

4
? Date/Time: Sat Dec 14 05:40:27 2019

6 .
E HI Scenario Datasheet

9 .
m Scenario 1

11

12 Targets

13

14 .
F Utility Targets
| 16| Name Type Load Cost Index Losses Outlet T

17 (kJ/h) (Cost/s) (kJ/h) (C)

18 Refrig-18C COLD 1.577e+007 * 1.200e-002 * 0.0000 * -17.00

19 Refrig-80 COLD 3.953e+006 * 8.235e-003 * 0.0000 * -75.00

20 HPSteam HOT 2.673e+006 * 1.856-003 * 0.0000 * 249.0

21 MPSteam HOT 9.838e+007 * 6.012e-002 * 0.0000 * 174.0

22 LPSteam HOT 0.0000 * 0.0000 * 0.0000 * 124.0

23 Refrig-38C COLD 1.375e+007 * 1.285€-002 * 0.0000 * -37.00

24 Total 2.376e+008 * 0.1011 *

25
2—6 Plots

27 H
— Composite Curves
ol 250.0
30 E
=7 200.0
32 E
B2 150.0 4
— — E
34 O B
Eaad =
35 o 100.0
fe— b=
S

50 g

37 o 50.00
s o3

38 I

39 2 0.0000

40 E

41 -50.00

42 El

43 -100‘05"""""""HHWHHHHWHHHH"""‘HH“HHHH“HHHH“HHHH‘
z 0.0000 5.000e+007 1.000e+008 1.500e+008 2.000e+008 2.500e+008 3.000e+008 3.500e+008 4.000e+008
45
sl Enthalpy (kJ/h)

46

47
E Tables

49
E Grand Composite Curve Composite Curve Pocket Data
5_1 Temperature Enthalpy Hot Temperature Hot Enthalpy Cold Temperature Cold Enthalpy Start T End T Position
52 () (kJ/h) (©) (kJ/h) (C) (kJ/h) (C) (C)

53 239.0 * 1.010e+008 * 234.0* 2.844+008 * _2340* 3.854e+008 * 163.6 * 162.3* | Above Pinch
54 230.8 1.003e+008 * 168.6% | 2.810e+008 * _ 2258* 3.847e+008 * 149.2* 129.1* | Above Pinch
55 229.0* 1.001e+008 * 167.6 * 2.808e+008 * 168.7 * 3.800e+008 * -82.87 * -80.04 * | Below Pinch
56 173.7* 9.853e+007 * 1442 * 2.797e+008 * 144.2% 3.777e+008 * -65.57 * -34.39* | Below Pinch
57 163.6 * 9.812e+007 * 1241 * 2.787e+008 * 124.1% 3.777e+008 * 7.468 * 34.95* | Below Pinch
58 162.6 * 9.813e+007 * 113.3* 2.585€+008 * 123.9* 2.792e+008 *

59 149.2 * 9.754e+007 * 105.5 * 2.442+008 * 104.4 * 2.792e+008 *

60 139.2* 9.804€+007 * 1017t 2.370e+008 * 93.33 * 2.786e+008 *

61 129.1* 9.856e+007 * 101.2* 2.363e+008 * 79.95* 2.539e+008 *

62 128.9* 0.0000 * 97.74* 2.251e+008 * 66.63 * 2.304e+008 *

63 119.1* 5.053e+005 * 92.50 * 2.102e+008 * 50.38 * 2.024e+008 *

64 109.4 * 1.843e+007 * 87.25* 1.968e+008 * 46.41* 2.022e+008 *

65 108.3 * 2.056e+007 * 83.10 * 1.869e+008 * 37.70 1.960e+008 *

66 100.5 * 3.448e+007 * 83.09 * 1.869e+008 * 37.39* 1.958e+008 *

67 98.33 * 3.845e+007 * 82.00 * 1.843e+008 * 25.39* 1.958e+008 *

68 96.67 * 3.846e+007 * 80.36 * 1.814e+008 * 19.09 * 1.876€+008 *
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Case Name: NATURAL GAS PLANT MODEL
Seyed Mehdi Reisossadat
University Of Tehran Unit Set: Sl

Date/Time: Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

10
11
12 Targets
13
14
. Tables
15
16
7 Grand Composite Curve Composite Curve Pocket Data
ﬁ Temperature Enthalpy Hot Temperature Hot Enthalpy Cold Temperature Cold Enthalpy Start T End T Position
19 (C) (kd/h) (C) (kJ/h) (C) (kJ/h) (C) (C)
20 96.24 * 3.846e+007 * 48.89 * 1.120e+008 * 12.79* 1.805e+008 *
21 92.74* 4.318e+007 * 37.78* 8.803e+007 * 8.591 * 1.765e+008 *
22 87.50 * 4.835e+007 * 34.30 * 8.201e+007 * 2293 * 1.716e+008 *
23 84.95* 5.016e+007 * 32.22* 8.201e+007 * -1.522* 1.716e+008 *
24 82.25* 5.232e+007 * 12.47* 6.862e+007 * -49.35 * 1.530e+008 *
25 78.10 * 5.492e+007 * -7.127* 5.001e+007 * -71.66 * 1.439e+008 *
26 78.09 * 5.492e+007 * -33.00 * 2.007e+007 * -87.87 * 1.366e+008 *
27 77.00 * 5.553e+007 * -48.76 * 1.579e+007 *
28 75.36 * 5.557e+007 * -60.57 * 1.169e+007 *
29 71.63* 5.722e+007 * -68.45 * 7.767e+006 *
30 55.38 * 6.512e+007 * -76.33 * 0.0000 *
31 51.41* 7.365e+007 *
32 43.89* 8.489e+007 *
33 4270 8.661e+007 *
34 42.39* 8.708e+007 *
35 32.78* 1.078e+008 *
36 30.39 * 1.119e+008 *
37 29.30 ¢ 1.124e+008 *
38 27.22* 1.097e+008 *
39 24.09* 1.077e+008 *
40 17.79* 1.049e+008 *
41 13.59 * 1.038e+008 *
42 7.468 * 1.031e+008 *
43 7.293* 1.031e+008 * N
44 3.478* 1.068e+008 * ),
45 -12.13* 1.155e+008 *
46 -38.00 * 1.354e+008 * p B
47 -44.35* 1.346e+008 *
48 -53.76 * 1.334e+008 * - o N
49 -65.57 * 1.326e+008 * [ -
50 -66.66 * 1.327e+008 * y P
51 -73.45* 1.330e+008 * )
52 -81.33* 1.373e+008 * N p
53 -82.87 * 1.366e+008 *
69 Page 13 of 14
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Seyed Mehdi Reisossadat
University Of Tehran

Case Name:

NATURAL GAS PLANT MODEL

Unit Set: Sl

Date/Time:

Sat Dec 14 05:40:27 2019

HI Scenario Datasheet

Scenario 1

Table

DTmin Heating Cooling Area 1-1

Area 1-2 Units Shells

Capital Cost Index

Op. Cost Index

Total Cost Index

Designs

DTmin

10.00 C *

ABSOLUTE

Area
(m2)

Total Cost Index
(Cost/s)

Design

Units Shells

Capital Cost Index
(Cost)

Heating
(kJ/h)

Cooling
(kJ/h)

Op. Cost Index
(Cost/s)

SimulationBaseCase 0.2172 * 2.915e+004 *

20 * 75 *

7.044e+006 *

1.306e+008 *

1.661e+008 *

0.1583

*

Targets 0.1265 *| 1.110e+004 *

26 * 33 *

3.034e+006 *

1.010e+008 *

1.366e+008 *

0.1011

*

RELATIVE TO TARGET

Area
(%)

Total Cost Index
(%)

Design

Units
(%)

Shells
(%)

Capital Cost Index
(%)

Heating
(%)

Cooling
(%)

Op. Cost Index
(%)

SimulationBaseCase 171.69 * 262.58 *

76.92 * 227.27 *

232.19 *

129.23

*

121.63

* 156.51

*

Options

Utility Load Allocation Method

GCC Based

Area Targeting Options

Bath Formula

HTC Database

Stream Type

Coefficient
(kJ/h-m2-C)

Comment

DEFAULT

720.0 *

Aromatic Vapor-Stream Azeotrope

14151 *

Brine

1964.7 *

Caustic Soda Solution

5853.2 *

Condensing/Reboiling Steam

Cutback Asphalt

21600.0 *
317.2*

Page 14 of 14

47




>0

(S

Mk S

; Case Name: NATURAL GAS PLANT MODEL
2 | Seyed Mehdi Reisossadat

3 University Of Tehran Unit Set: S
n
? Date/Time: Fri Dec 13 23:40:20 2019

6 .
B HI Scenario Datasheet

9 .
ol Scenario 1

1" Plots
= Grand Composite Curve
1_6 250.0 g ,
7] E ’
E 200.0 E

20 R 150.0 E

22 © 1000 7
B &
= Y E -
[24] g 5000 - _—

25 IS E
; & 0.0000 é
27|
B -50.00
B {_
30| £100.0 T e e e
? 0.0000 2.000e+007 4.000e+007 6.000e+007 8.000e+007 1.000e+008 1.200e+008 1.400e+008
k2 Enthalpy (kJ/h)

33

34 Data Page

37
E Process Stream (Summary)

39 Name Type Inlet T Outlet T MCp Enthalpy Segment Clean HTC DT Cont.
20| (©) (©) (kJ/C-h) (kJ/h) (kJ/h-m2-C) (©)

41 DM7_To_Feed-1 HOT -33.00 * -76.33* 2.0076+007 s Global
42| GS4_To_GS5 coLb 50.38 * 93.33* 7.389e+007 s Global
Z DM13_To_Sales Gas HOT 80.36 * 37.78* 4.231e+005 1.802e+007 1010 * Global
[24] C307V_To_DM11 CoLD -87.87* 1,522 * 3.501e+007 s Global
23] GD17_To_GD10 HOT 234.0* 167.6 * 5.258e+004 3.495e+006 6823 * Global
E GD8-2_To_TEG Feed HOT 168.6 * 48.89 * 4.967e+004 | 5.9486+006 i 4372* Global
47 C103D_To_Dry Gas coLb 37.39* 46.41* 6.589¢+005 5.948e+006 1330 * Global
23] GD2_To_GD3 coLb 37.70 * 104.4 * 5.2376+004 3.4956+006 1961 * Global
49| C-dis col_To_GS6 HOT 124.1* 83.09 * 1.801e+006 7.3896+007 1.4626+004 * Global
50| GS8_To_GS9 HOT 83.10* 34.30 _ 1.733e+006 8.454+007 1.198e+004 * Global
? Gas Compression Feed_To_DM4 HOT 32.22* -33.00* | - . 6.195e+007 S - Global
52| 1o Reboiler@COL7_TO_C107B@COL7 coLb 144.2* 234.0* 7.719e+006 s Global
530 Reboiler@COL4_TO_C-dis co-1@COL4 coLb 1239* 124.1* 5.354e+008 _ 9.857e+007 1.045e+005 * Global
54} Condenser@COL7_TO_C107QC@COL7 HOT 144.2* 1017 = 9.178e+004 s Global
[55] 7o Reboiler@COL5_TO_Boilup@COL5 coLb 2293 * 2539 * 2.424e+007 s Global
56 [Condenser@COL4_TO_ACID GAS@COL4 HOT 101.2* 82.00 * 1.640e+007 s Global
57 Name Flowrate Effective Cp Fouling Factor Film HTC
B (kg/h) (kJ/kg-C) (C-h-m2/kJ) (kJ/h-m2-C)

59 DM7_To_Feed-1 N 6.530e+004 * - - -
60| GS4_To_GS5 4.541e+005 *
61 DM13_To_Sales Gas 1.608e+005 * 2.632* 0.0* 1009.6 *
B C307V_To_DM11 1.608e+005 *
B GD17_To_GD10 1.660e+004 * 3.168* 0.0* 6823.0 *
[64] GD8-2_To_TEG Feed 1.660e+004 * 2,992 * 0.0* 43716 *
65| C103D_To_Dry Gas 2.449e+005 * 2691 * 0.0* 1330.4 *
66 GD2_To_GD3 1.719e+004 * 3.047* 0.0* 1961.4 *
[o7] C-dis col_To_GS6 4.2836+005 * 4.205 * 0.0* 14615.8
B GS8_To_GS9 4.321e+005 * 4.010* 0.0* 11980.3
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47

= Tables
48
49
; Grand Composite Curve Composite Curve Pocket Data
ﬂ Temperature Enthalpy Hot Temperature Hot Enthalpy Cold Temperature Cold Enthalpy Start T End T Position
52 © (kd/h) © (kJ/h) ©) (kJ/h) ©) ©)
53 239.0 % 1.010e+008 * 234.0 * 2.844e+008 * 234.0* 3.854e+008 * 163.6 * 162.3* | Above Pinch
54 230.8* 1.003e+008 * 168.6 * 2.810e+008 * 2258 * 3.847e+008 * 149.2 * 129.1* | Above Pinch
55 229.0* 1.001e+008 * 167.6 * 2.808e+008 * 168.7 * 3.800e+008 * -82.87 * -80.04 * | Below Pinch
56 173.7* 9.853e+007 * 1442 * 2.797e+008 * 144.2* 3.777e+008 * -65.57 * -34.39* | Below Pinch
57 163.6 * 9.812e+007 * 124.1* 2.787e+008 * 124.1* 3.777e+008 * 7.468 * 34.95* | Below Pinch
58 162.6 * 9.813e+007 * 113.3* 2.585e+008 * 123.9* 2.792e+008 *
59 149.2 * 9.754e+007 * 105.5 * 2.442e+008 * 104.4 * 2.792e+008 *
60 139.2* 9.804e+007 * 101.7 * 2.370e+008 * 93.33* 2.786e+008 *
61 129.1* 9.856e+007 * 101.2* 2.363e+008 * 79.95* 2.539e+008 *
62 128.9* 0.0000 * 97.74 * 2.251e+008 * 66.63 * 2.304e+008 *
63 119.1* 5.053e+005 * 92.50 * 2.102e+008 * 50.38 * 2.024e+008 *
64 109.4 * 1.843e+007 * 87.25* 1.968e+008 * 46.41* 2.022e+008 *
65 108.3 * 2.056e+007 * 83.10 * 1.869e+008 * 37.70 * 1.960e+008 *
66 100.5* 3.448e+007 * 83.09 * 1.869e+008 * 37.39* 1.958e+008 *
67 98.33 * 3.845e+007 * 82.00 * 1.843e+008 * 25.39* 1.958e+008 *
68 96.67 * 3.846e+007 * 80.36 * 1.814e+008 * 19.09 * 1.876e+008 *
96.24 * 3.846e+007 48.89 % 1.120e+008 12.79* 1.8056+008
92.74* 37.78 ¥ 8.591*
87.50 * 4.318e+007 34.30 ¥ 8.803e+007 2.293 * 1.765e+008
84.95* 32.224 1522
8205 * 4.835e+007 12.47 * 8.201e+007 4935+ 1.716e+008
78.10" 5.016e+007 7127 8.201e+007 -71.66 " 1.716e+008
78.09 * * * -87.87 * *
77.00 * 5.232e+007 ;33.00 6.862e+007 1.530e+008
75.36 * * * *
71.63 * 5.492e+007 -48.76 5.001e+007 1.439¢+008
55.38* -60.57
5141+ 5.492¢+007 0. 2.007e+007 1.366e+008
43.89* 5.553¢+007 -68.45 1.579e+007
4270 * x *
42.39* 5.557e+007 ;7633 1.169e+007
32.78* * *
30.39 * 5.722e+007 7.767e+006
29.30 * .
2792+ 6.512¢+007 0.0000
24.09" 7.365e+007
17.79* *
13.59* 8.489e+007
7.468 * *
7.293* 8.661e+007
3.478*
1213 8.708e+007
-38.00 *
. +
Py 1.078¢+008
-53.76 1.119e+008
-65.57 * *
-66.66 * 1.124e+008
-73.45* y
-81.33 * 1.097e+008
8287 1.077e+008
1.049e+008
1.038e+008
1.031e+008
1.031e+008
1.068e+008
1.155e+008
1.354e+008
1.346e+008
1.334e+008
1.326e+008
1.327e+008
1.330e+008
1.373e+008
1.366e+008
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Seyed Mehdi Reisossadat
University Of Tehran

Case Name:

NATURAL GAS PLANT MODEL

Unit Set: Sl

Date/Time:

Fri Dec 13 23:40:20 2019

HI Scenario Datasheet

Scenario 1

Table

DTmin Heating

Cooling

Area 1-1

Area 1-2 Units Shells Capital Cost Index

Op. Cost Index

Total Cost Index

Designs

DTmin

10.00 C *

ABSOLUTE

Design

Total Cost Index
(Cost/s)

Area
(m2)

Units Shells Capital Cost Index

(Cost)

Heating
(kJ/h)

Cooling
(kJ/h)

Op. Cost Index
(Cost/s)

SimulationBaseCase

0.2172 *

2.915e+004 *

20 * 75 * 7.044e+006 *

1.306e+008 *

1.661e+008 *

0.1583 *

Targets

0.1265 *

1.110e+004 *

26 * 33 *| 3.034e+006 *

1.010e+008 *

1.366e+008 *

0.1011 *

RELATIVE TO TARGET

Design

Total Cost Index
(%)

Area
(%)

Units
(%)

Shells
(%)

Capital Cost Index
(%)

Heating
(%)

Cooling
(%)

Op. Cost Index
(%)

SimulationBaseCase

171.69

*

262.58

* 76.92 * 227.27 * 232.19 *

129.23

*

121.63

*

156.51 *

Options

Utility Load Allocation Method

GCC Based Area Targeting Options

Bath Formula

HTC Database

Stream Type

Coefficient
(kJ/h-m2-C)

Comment

DEFAULT

720.0 *

Aromatic Vapor-Stream Azeotrope

Brine

14151 *
1964.7 *

Caustic Soda Solution

5853.2 *

Condensing/Reboiling Steam

Cutback Asphalt

21600.0 *
317.2*
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Case Name: NATURAL GAS PLANT MODEL
Seyed Mehdi Reisossadat
University Of Tehran Unit Set: Sl

Date/Time: Fri Dec 13 23:40:20 2019

HI Scenario Datasheet

Scenario 1

10
l
ﬁ Options

13

14
1—5 HTC Database
ﬁ Stream Type Coefficient Comment

17 (kJ/h-m2-C)

ﬁ Demineralized Water 73584.0 *
B Ethanol Amine (MEA or DEA) 10-25% solutions 5584.7 *
2 Fuel Oil 427.8*
ﬂ Heavy Oils 541.1*
2 High-boiling Hydrocarbons 775.8*

23 Hydrogen-rich Reformer Stream 2799.5*

24 Jacket Water 13176.0 *
; Kerosene 1085.5 *

26 Low-boiling Hydrocarbons 41541 *
? Low Molecular Weight Hydrocarbon 2713.2*

28 Lube Oil (High Viscosity) 14151 *
E Lube Oil (Low Viscosity) 836.2*
; Organic Solvents high Non-Condensables 897.4*
? Naphtha 14151 *
z Gasoline 1988.8 *
2 Organic Solvents low Non-Condensables 2142.1*
ﬁ Organic Solvents (Liquid-Liquid) 2628.1*
E Stabilizer Reflux Vapors 2628.1*
ﬁ Sulfur Dioxide 5853.2 *

37 Water 9198.4 *
; Wax Distillate 427.8*

39
E Utility Database
ﬂ Name Type Inlet T Outlet T HTC Cost Index ARH ARL DTmin

42 (C) (C) (kJ/h-m2-C) (Cost/kd) (C) (C)

43 LP Steam HOT 125.0 * 124.0 * 21600.00 * 1.900e-006 * 115.5* -26.50 *
Z MP Steam HOT 175.0 * 174.0 * 21600.00 * 2.200e-006 * 165.5 * 1155 *
E HP Steam HOT 250.0 * 249.0* 21600.00 * | 2.500e-006 * 240.5* 165.5 *
Z Hot Oil HOT 280.0 * 250.0 * 836.22 ’: 3.500e-006 * 2755* 240.5*
; Fired Heat (1000) HOT 1000 * 400.0 * 399.60 * 4.249e-006 * 975.5* 275.5*
E Fired Heat (2000) HOT 2000 * 400.0 * . 399.60 * 6.342e-006 * 1971 * 975.5*
E Very High Temperature HOT 3000 * 2999 * 399.60 * 8.900e-006 * 2991 * 1971 *
; Refrigerant 1 Generation HOT -24.00 * -25.00 * | 4680.00 * __-2.711e-006 * -26.50 * -41.50 *
? Refrigerant 2 Generation HOT -39.00 * -40.00:‘ 4680.00 * -3.330e-006 * -41.50 * -65.50 *
E Refrigerant 3 Generation HOT -64.00 * -65.00 * 4680.00 * -5.816e-006 * -65.50 * -103.5*
; Refrigerant 4 Generation HOT -102.0 * . -103.0 * 4680.00 R | -8.447e-006 * -103.5* -273.1*
; Cooling Water | COLD 20.00 * . 25.00 * 13500.00 * 2.125e-007 * 4450 * 34.50 *
; Air | COLD 30.00 * 35.00 * 399.60 * 1.000e-009 * 134.5* 4450 *

56 LP Steam Generation | COLD 124.0* 125.0* 21600.00 * -1.890e-006 * 184.5* 134.5*

57 MP Steam Generation | COLD 174.0* 175.0* 21600.00 * -2.190e-006 * 259.5* 184.5*

58 HP Steam Generation | COLD 249.0* 250.0 * 21600.00 * -2.490e-006 * 3000 * 259.5*

59 Refrigerant 1 COLD -25.00 * -24.00 * 4680.00 * 2.739e-006 * -14.50 * -21.50 *
ﬂ Refrigerant2 | COLD. -40.00 * -39.00 * 4680.00 * 3.364e-006 * -34.50 * -36.50 *

61 Refrigerant 3 | COLD -65.00 * -64.00 * 4680.00 * 5.876e-006 * -36.50 * -62.50 *

62 Refrigerant4 | COLD -103.0 * -102.0* 4680.00 * 8.531e-006 * -72.50 * -100.5*

63 Very Low Temperature | COLD -270.0* -269.0 * 4680.00 * 8.900e-006 * -100.5 * -267.5*

64 Power | COLD -—- - - 1.580e-005 * - -
E Refrig-38C | COLD -38.00 * -37.00 * 4680.00 * 3.364e-006 * -21.50 * -34.50 *
E CWwW | COLD 20.00 * 25.00 * 13500.00 * 2.125e-007 * 44.50 * 34.50 *

67 HPSteam HOT 250.0 * 249.0* 21600.00 * 2.500e-006 * 240.5* 165.5 *

68 Refrig-18C | COLD -18.00 * -17.00 * 4680.00 * 2.739e-006 * 34.50 * -14.50 *
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