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Fig. 2 Crude oil preheat train for the case study

15 d. BUR M A R 2.4 ]/ (kg » °C) R Ry
0.075 W/(m «C), 5 Ja # T F 2 0.002

kW/(m = °C). 2% A 56 19 Fc 4ist ) oy i 2%
45 $ /(MW « h) i I 2% FH 20 000 $ /K, A
FHTH15.5 $ /(MW « h) L, 508 70% , e 428
F) & AR EL 0. 025 m.

T 45 0 A 28 A BE IR R TR L 45 35 LB R Ry
56 A AH [R]  HOKE 4 24 28 4] 43 Ol ¥ i (E7 ~ E11)
FHIR (E1~E6) . e 4 I 45 ¥4 bty 14 BE T 5541 . &5
Yo o T R 4 R R S5 0 ik B nT A 4G 0 R
Sk — S AL 5 T A8 A O 2 A oy 114) g 3R 8 s 45 T 1o A
Bl L 45 YRk R Polley %5 B iF /Y 25 35
5 (1 A5 700 Ofe e . AR R AR O E=48 kI -
mol ',a=2.4X10"m? «°C « kW ! « d ', y=
3.6X10°m’ +°C « kW ' «d".

k1 HABWEITAREESH

Tab.1 Design and operating parameters for heat exchangers

e s i ‘E‘%m%ﬁ/ IR/ m?
HE O BE /°C A/ (kW - C1) HE O EE /°C A/ (kW - C L) kW em2-C™H
Ela 334 97.4 210 220.8 0.5 55.6
Elb 334 97. 4 210 220.8 0.5 111.2
E2a 286 132.0 191 220. 8 0.5 110.3
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Fig. 3 Total cost before and after optimization
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Abstract: Optimization of heat exchanger networks in process integration has been studied for many
years. Fouling has a great impact on heat transfer in a heat exchanger. Based on fouling threshold
model, fouling problem can be eased by three methods - flow rate optimization, split ratio optimization
and cleaning schedule optimization. A case of crude oil preheat train is used to illustrate the
effectiveness of the methods. In the case study., both fouling and pressure drop problem are
considered. The three methods are used to optimize the fixed heat exchanger network under different
operation periods. It turns out that the three methods can effectively reduce the total expenses and the

amount of saved energy changes with different operation periods.

Key words: fouling; heat exchanger network; operation periods



