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Simulation and Control of DME/Methanol/Water Liquid Sidestream Distillation Column
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Abstract: Steady simulation and dynamic control of DME/Methanol/Water liquid sidestream distillation column were
studied by using Aspen Plus and Aspen Dynamics. Firstly, through simulation analysis of the 10 design schemes with
the total annual cost (TAC) as the objective function, the optimum separation configuration was obtained,in which
the theoretical number of stages was 37, with the feed stage on the 33rd one and the liquid sidestream withdrawing
stage on the 4th one,and the reflux ratio was 44. 07. Secondly, four different criteria were used to determine the tem-
perature sensitive tray location of the sidestream distillation column and it was discovered on stage 3 and 36. Finally,
the dual temperature control scheme over product purity of the designed sidestream distillation column was simulated
dynamically and the results show that when the column was faced with feed flow disturbance (+20%) and feed
composition disturbances (1 mol% ), parameters of reboiler heat load, tray temperature and product purity re-
turned to their respective set values,proving the effectiveness and feasibility of this control scheme.
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Tab. 2 Comparison for economic results of different design schemes
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M2 R 8 Ns 4 4 4 4 4 4 4 4 4 4
W D/m 0.71 0.63 0.61 0.59 0.59 0.58 0.58 0.58 0.58 0.57
B H/m 16.37  20.44  24.50  28.57  32.64  36.70  40.77  44.84  48.90  52.97
JEE /K AL e RR 64.46  51.09  47.21  45.01  44.07  43.50  43.00  42.71  42.53  42.40
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T AR Qr/ MW 1.514  1.206  1.116  1.066  1.044  1.031 1.020  1.013  1.009  1.007
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BRI A CC/(10° $) 2.134  2.243 2,509  2.742  3.055  3.300  3.595  3.884  4.169  4.366
B AR HXC/ (105 $) 5.833  5.024  4.774  4.632  4.569  4.532  4.511 4.479  4.468  4.460
AE P R AR ACC/(10° $ /a) 1.593  1.454  1.457  1.474  1.525  1.566  1.621  1.673  1.727 1.765
JBERE LA EC/(10° $ /a) 4.353  3.467  3.208  3.065  3.001  2.964  2.933  2.912  2.901  2.895
SAEM M TAC/(10° $ /a) 5.946  4.921  4.665  4.539  4.526  4.530  4.554  4.585  4.628  4.660
* FRLI| g e R B
6.0 16 70
= 15¢
= 5.6¢ = 165
> = 1.4r -
> = 160
T 52 | e
i3 E} 12} 155 &
& oas ol T BB G AT <
)]:[»g ;% 1.1 150 @*
g 4.4 w 1o
H 4+ | EFiH 45
0.9
40 L ] L 1 Il L L L L 08 L 1 L 1 L L L L L 40
15 20 25 30 35 40 45 50 55 60 65 15 20 25 30 35 40 45 50 55 60 65
AR SR E
5 ERHHMNEeERTRANEMW 6 IEiLWREXEHFIHR AT REFRENE G
Fig. 5 Effect of theoretical plate number on TAC Fig. 6 Effect of theoretical plate number on Qz and RR
4.50 1.80 50
4307 i ,175 745
410t & 5 A _—
—_ 1. —_ Q | o
= 390f = = 490 &
° L 1165 = = =
S 370 S = ,
& 3.50¢ 1160 & = ®
B 330} 1o B s 130 &
155 - gs
% 310! FP. W = 125 0
@ BERERLA 1150 E & =
290" -
270t 43
250 L L 1 1 L L L L L 140 40 L L L L 1 L L L L 15
15 20 25 30 35 40 45 50 55 60 65 15 20 25 30 35 40 45 50 55 60 65
AR SR
7 BERERHEMNEEEARENEERENEN B 8 IBiLHREIXT AT R B 25 B E B A B &2 i

Fig. 7 Effect of theoretical plate number on EC and ACC

Fig. 8 Effect of theoretical plate number on HXC and CC
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