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Tab.1 Data for the process condensate of ammonia plant
ZH BT it 53 H S/
H:0O NH; COq CH3;OH CH,4 (kg h™b)
whf 0.995 764 0.001 848 0.001 498 0.000 574 0
H 5 0. 975 000 1.0X10°° 2.0X10°* 3.4X10°4 2.5X10°7 100:000
F 2 SFEAMATAARMEFMN
Tab. 2 Total annualized costs and operating conditions
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Tab. 3 Fitting coefficients for mass transfer equilibrium equation of each component

SR Hoy ai.j.p az.j.p Mij.p bi.j.p
H,0 0.009 748 —0.014 576 0.145 575 —1. 050 340
NH; 0. 000 029 —0.000 119 7.132 450 —0.002 243
REKA CO 0.000 031 —0.000 075 5. 904 590 —0.004 078
CH;OH 0. 000 007 —0.000 018 1.192 700 —0.000 594
CH, —0.009 622 0.015 016 0.147 991 1.854 100
H,0 —0.000 297 0. 000 477 9.628 110 —8.570 410
NH; —0. 000 049 0. 000 053 6.049 070 0.010 185
h R IR CO2 —0.000 007 0.000 008 6. 848 680 0.001 477
CH;OH —0.000 004 0. 000 003 2.121 780 0. 000 952
CH, 0. 000 205 —0.000 329 19. 090 200 —0.039 726
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Tab. 4 Optimal results for process condensate recovery system
. Ly L L L o N g
/(kg+h ")  J(kg+h ') /J(kg+h) /(kg+eh™D) /JiJ6 /I /Tt /T
Aspen plus 4] 22 000. 0 38 319.0 25 500. 0 20 543.3 15 15 39.0 3643.7 849.9 2832.8
X 3 AR AL 8 961.5 15 078. 4 6 801.7 5582.6 27 10 46.4 1107.4 846.5  307.3
it ROV BE 22 [ I AR Ak 9 184.1 15 342. 2 6 505. 1 5200. 9 15 8§ 29.2 1085.9 857.0  258.1
1
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I E
|
|
LY N, ; LY v
o N 2
RIRREIEE RIS
Bl NI ZEAEREZA

Fig. 1

Optimal structure for process condensate recovery system
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Tab.5 Mass transfer composition differences

for each component before and after

optimizing

w/106
S 45y -
AL A5
H,0 1.0 13.0
NH; 1.0 32.0
KRR CO, 1.0 12.0
CH;0H 1.0 9.9
CH, 1.0 740. 0
Hz0 1.0 11.0
NH; 1.0 8.8
PR CO2 1.0 3.2
CH;0H 1.0 9.9
CH, 1.0 4.7
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Study of multi-component mass exchange network synthesis
with variable flowrates of inlet and outlet

PEl Hong-bin'?*, CHEN Li’, DU Jian"’, SUN Li*, GAO Zhi-hui’

( 1.School of Management, Tianjin University, Tianjin 300072, China;
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Abstract: Most present researches on the synthesis of mass exchange network focus on the conditions
of tiny mass transfer load, where the inlet and outlet flowrates of the rich and lean streams can be
regarded as constants. The condition of a little larger mass transfer load for compatible contaminants
between rich and lean streams is taken into consideration, where the flowrates of the streams are
taken as a set of variables instead of approximately being regarded as constants. Besides, the effect of
temperature and pressure on the mass transfer equilibrium equations is also taken into account, and
the mass transfer composition differences of all components are taken as optimizing variables
simultaneously to trade off the operating cost and capital cost, then a non-linear mathematical
programming model can be built with the total annualized cost as objective. And the optimal problem
is solved by means of the adaptive simulated annealing genetic algorithm. As a result, the optimal
flowrates, along with the set of mass transfer composition differences and the mass exchange

network, can be obtained simultaneously.

Key words: variable flowrate; synthesis of mass exchange network; multi-component; total annualized

cost



