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Abstract : The steady simulation model of crude oil distillation unit and its coupled heat exchange network was established u-
sing the process simulation software aspen plus. With the goal of maximizing the economic profit and minimizing the system
heat duty, the multi-objective genetic optimization algorithm was used to optimize the atmospheric and vacuum system. The
corresponding Pareto optimal solution set was obtained. And the optimal operating conditions was selected from the Pareto op-
timal solution set after making a trade-off between economic benefit and the system heat duty. The aspen energy analyzer
(AEA) was used to analyze the pinch point of the heat exchange network of the atmospheric and vacuum system before and
after optimization. The results show that, compared with the initial working condition the economic profit of the optimal work-
ing condition is increased by 6. 12% , the heat load is decreased by 3.57% , the output of distilled products increased by
2.82% , and the consumption of hot and cold public utilities decreased by 20. 35% and 21. 13% , respectively. It is conclu-
ded that the collaborative optimization method can effectively optimize the atmospheric and vacuum system.

Keywords : crude oil distillation unit; heat exchanger network; collaborative optimization; process simulation; genetic algo-

rithm

i B HA.2018-04-11
BEE&WA . BHEARPEEESTH (21276279) ; INARA T & A RFE R il 3 4: 50 H (BS2014NJ010)
TEFE B H/ME(1984-) , 5B 0584 B9 7 17 Ak Tad BB 504k . E-mail :115666817@ qq. com,



43K %14

MR R AR

R M &0 R AL - 163 -

ZRIR I R I BEFE 2 o M B B R FE Y 35% ~
45% " AN SR Ak Tt AR rp R 3 B A BE R DI
Yl , s s 1% iR 4 RERE . R
FEN%E B G AR A BB R 2 2 N IR R Ak
[R50, H DL i 28 10 2 B 5 R A e A 45 22 1)
PRI AR R L ZE 8 Il R G A B 4
BT AR TP 0 S R A 04, 78 B n) B s P 4
P SR Y () WA DV SE I (A ek =X A o]
BUE— 2 BRI | Lia 255 $H T —Fh
B R Ty vk (R A st (B 1k ) L 3RAS T v 25 18
e 1) A AR O 24 ks T B SR AR SR s VA
W S %N ZR G R I W 2% 2 8] A AR ELAE . Luo
AR aspen plus A HR AR 7 BHEAR R A 01 i 3tk 2
TRE%E E T LAdRe/INRE £ T FE A5 K™ = o H AR
PREICR FIBENL A R A X 2518 R gt , VA8 R FH T 4
BEg ) (HAE A4l A 2 HfERG . Miranda 26177 42
T — AR Z W12 1T A AR 45 S )
TR T Yee Fl Grossmann'® 3 Hi i 2 44154
T, B Aw bR B B/ INVE B BUA (TAC) o £E Mi-
randa' " A TAE R Hep 46 B3 0k T 4 i A
¥ AT SRR AR, 3w TR e, A
T2 4% (ANN) Bk RN B (GA) VO 4
FEAD FRARL A AL [T (A bR 24 5058 54 %
TRA BB AR L e R ) 350) A 3] T S AR
Lazzaretto 45> $ HY A M S5 5 vk A5 31 T 4R 4
() AN, T, A 1 AR v B Al 2 P 7™ A 452 284 T AH
TR 2 TR R TP R TR N Y T B
fRARAL, Hohmann''® 2 H (9 3¢ £ 20 M7 7 )12 1%
FTFRER MRS, Linnhoff 4575 X J¢ fi #LIL 11
KSR T KRB TAE, Quirante 5 FH I 450 67 )7
DT — b [ s AT O A RN A B R s A

BB TS,
BB T

EIRAER RBERR
E1 EhREEERE

Fig.1 Process flow diagram of rude oil distillation system
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Fig.2 Diagram of heat exchanger network
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Table 1 True boiling point data of crude oil
SEh AAARTR e 5/ AAARTR
/C 53/ % i IR/ %
HRK ~ 15 0.29 260 ~280 3.76
15 ~60 1.63 280 ~300 3.62
60 ~80 1.92 300 ~320 3. 66
80 ~ 100 2.58 320 ~350 4.98
100 ~ 120 2.52 350 ~380 2.43
120 ~ 140 3.45 380 ~400 2.26
140 ~ 160 3.55 400 ~420 3.43
160 ~ 180 3.83 420 ~440 3.74
180 ~200 3.52 440 ~460 3.61
200 ~220 4. 06 460 ~480 3.93
220 ~240 3.81 480 ~500 3.20
240 ~260 3.74 500 ~530 4.24
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Fig.3 Diagram of collaborative optimization model
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Table 2 Type and feasible region of decision variable
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Fig.4 Optimization procedure of genetic algorithm
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Table 4 Flow rates of optimization production
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Table 6 Results of pinch analysis
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