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Using Pinch Technology to Design an Optimal Heat Exchanger Network

for Crude Distillation Unit
YANG Ji—he!, CAO Dan!, LIN Hua—guang?, ZHANG Jin—jun®’, LIU Wen—lin®
(1. Department of Chemical Engineering, Jiangsu Polytechnic University, Changzhou 213016, China)

Abstract; Used pinch technology to design an optimal heat exchanger network for crude distillation unit.
The result indicated that the crude end temperature has risen by 50 centigrade, from 252 centigrade to 302
centigrade. When the outlet temperature of decompressing furnace increased from 380 centigrade to 398
centigrade, the energy consumption of furnace decreased from 5 937. 3 kilowatt to 3 341. 63 kilowatt,
which brings ¥1. 4 million economic returns per year. The chief area of exchange of heat is 2 100 m?,
The original equipment utilization rate has reached 100 percent, and as a result, reduces equipment in-
vestment by ¥ 3.3 million. This design can reduce fuel consumption and maintenance cost of the plant.
At the same time, original heat exchanger system was analyzed and the irrationalism was interpreted.
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Table 1 Data of flnid

® KR R AEX K ME/ WB|E/CT  CoxF/

B 5 &K HE t/h t (kW/ke)
Hl %M 0.7394 11.80 3.4 110 40 1. 794
H2 #—%# 0.7648 11.83 2.0 140 40 1. 056
H3 #—# 0.8145 11.83 5.6 210 45 3.267

Hi #=% 0.8542 11.83 1.6 270 50  0.933
H5 #mM# 0.8741 11.92 3.8 300 65  2.428
H6 #—d1 0.7648 11.62 21.0 170 107 11.670
H7 #=d1 0.8145 11.70 28.0 253 191 18.670
Wy HS H#  0.9040 11.93 15.9 342 105 10.600
HS W—% 0.8741 11.79 12.7 180 70  7.408
H10 M=%k 0.9040 11.82 10.3 285 80  6.581
H1l M=% 0.9238 11.84 2.1 330 85 1.400
H12 #pu4E 0.9437 11.87 1.8 360 90  1.200
H13 ¥W— 0.8642 11.80 19.8 230 150 13.230
Hl4 M=+ 0.9139 11.86 10.0 330 227 7.500
H15 MR 0.9736 11.87 12.9 365 105 9.317
Cl B 0.8443 12.02 62.5 55 124 32.99
C2 M 62.2 122 220 39.73
e C3 WIKH 59.4 118 345 44.53
Cs HIEM 29.7 342 398  25.56
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Table 2 Pinch point & public service of hot and cool
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At/ C
/C /C /kW /kW
25 253 228 3 500. 202 3 224. 600
20 253 233 3 277.547 3 001.945
18 253 235 3125.530 2 906. 034
15 253 238 3 054. 892 2 779. 290
12 253 241 3 014. 030 2 693. 883
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Fig. 1 Flow chart of crude distillation unit
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Table 3 Question table at Aty =15 C

TR ORWE #RE ABRE RE/kW AR /W
% E/C E/C F/KW OBEA Wil BA BH
SNO 398
SN1 350 365 1227 0 —1227 3055 1828
SN2 345 360 81.21 —1227—1308 1828 1747
SN3 342 357 178.70 —1 308 —1 487 1747 1568
SN4 327 342  510.20 —1487—1997 1568 1058
SN5 315 330 281.00 —1997 —2278 1058 777
SN6 285 300 435.40 —2278—2713 777 342
SN7 270 285 181.30 —2713—2895 342 160
SN8 255 270 82.58 —2895—2977 160 78
SN9 238 253 77.72 —2977—3055 78 0
SN10 220 235 —253.70—3055—2801 O 254
SN11 218 233 51.27 —2801—2852 254 202
SNi12 215 230 —056.69 —2 852 —2796 202 259
SN13 212 227 —96.37 —2796 —2699 259 356
SN14 195 210 —418.60—2 699 —2 281 356 774
SN15 176 191 —529.90—2281—1751 774 1304
SN16 165 180 —101.40—1751 —1649 1304 1405
SN17 155 170 —166.30—1 649 —1 483 1405 1572
SN18 135 150 —566.00—1483 —917 1572 2138
SNi9 125 140 —151.00 —917 —767 2138 2288
SN20 116 131 —145.00 —767 —621 2288 2433
SN21 114 129 33.72 —621 —655 2433 2400
SN22 95 110 —435.00 —655 —221 2400 2834
SN23 92 107 —74.00 —221 —147 2834 2908
SN24 90 105 —26.00 —147 —121 2908 2934
SN25 75 90 103.80 —121 —224 2934 23831
SN26 70 85 40.60 —224 —265 2831 2790
SN27 65 80 47.60 —265 —313 2790 2742
SN28 55 70 161.00 —313 —474 2742 2581

SN29 65  —47.40 —474 —426 2581 2629
SN30 50 —106.00 —426 —320 2629 2734
SN31 45 —30.60 —320 —290 2734 2765
SN32 40 —14.30 —290 —276 2765 2779
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Fig. 2 Heat exchanger network
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Fig. 3 Original heat exchanger network
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Fig. 4 Heat loss when heat exchanging span pinch point
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