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Table 4 Temperature controller parameters of decentralized

temperature control system of the IHIMDWC

TN B s o B Al
03 I Kq min
R, Ty,  TCs_, 6.19 20
THIMDWC-S  F, Ts., TCs, 16.33  11.88
R Te.;  TCq;  251.94  22.44
R, T, TC,_, 2.11 15.52
HIMDWC-1  F, T, TC._, 3513 9.24
R T.., TC,_, 148.85 27.72
R, Ty, TCy., 4377  29.04
IHIMDWC-U  F, Ty, TGy, 2401 14.52
R Ty;  TCy_;  209.05  22.44
R, T, TC,, 6.23 62. 04
THIMDWC-A  F, Ty, TCy, 1537  11.88
R Ty.; TCy_; 197.2  22.44

3.3.3 MR AZ

B9 25 T R it 3+ 10% 19 8 3h B
IHIMDWC #9412 i ji fth 22, AT DL, IHIMDWC
(B JES | P (B RIEA T00 7= b A 4 B2 245 ] LAE 10 h 245
RENRE . BRI, X 38R ™ b 9 1 TN B
i, IHIMDWC - S . IHIMDWC - L _ IHIMDWC - U #lI
THIMDWC — A [ 7 B[] FER A5 A% 25 A0, (H2
HE o 2K ( Crmowe-a > Tmvowe-r >
T mwe-u > Trowe-s ) 3 X T VAL b (Y £ Bk 2
Pl IHIMDWC - S . IHIMDWC — L 1 IHIMDWC - A
(IR B R RN AR A 4 22 A0, IHIMDWC - U [ Fa s
R W T3 T ™= 5 A FR ok R o, THIM-
DWC-S IHIMDWC-L . IHIMDWC-U FI IHIMDWC —

LRSS A FIE Y IEHE]AE T, ITHIMDWC - U Fi1 IHIMDWC - A
1.010 1.002 1.000
I i i = — IHIMDW(C-S
0.985k — IHIMDWC-S — — IHIMDWC-L 0.985 - %ER{BQEE
1\ === [HIMDWC-U — - - IHIMDWC-A — IHIMDWC-S — - [HIMDWC-A
P N L IHIMDWC-U ’ !
 oosol \ = Zmve ¢ ool \ S T
o | — -IHIMDWC-A = ||\ TSI o T T
09350 NN 0966 A\ e 09551 T T T T T T ———
0.910 : ' R — 0.954 ' ‘ ] 0.940 '
0 20 40 60 20 40 60 20 40 60 80
I} 1) /h B [ /h B [ /h
(a) 35 O BHE B (b) 18] k) 2 B (c) BT M e g i

K7 dERHRE B + 3% JUhmE THIMDWC B FF 2R 1 il 2k (R AR R A IER S, K @A IR A i sh)
Fig.7 Open loop responses of the THIMDWC subjected to +3% step changes in feed flow (the black lines represent

positive disturbance curves, while the grey lines represent negative disturbance curves)
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Fig.8 Open loop responses of the IHIMDWC subjected to +1% step changes in the composition of the feed flow (the black
lines represent positive disturbance curves, while the grey lines represent negative disturbance curves)
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Fig.9 Closed loop responses of the IHIMDWC subjected to +10% step changes in feed flow (the black lines

represent positive disturbance curves, while the grey lines represent negative disturbance curves)
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Fig. 10  Closed loop responses of IHIMDWC subjected to +5% step changes in composition of the feed flow (the black

lines represent positive disturbance curves, while the grey lines represent negative disturbance curves)
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Design and control of an internally heat integrated middle
dividing wall column

WU Hao CHEN HaiSheng® HUANG KelJin

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Although a dividing wall column (DWC) is more energy-efficient than the conventional distillation se-
quence composed of multiple conventional distillation columns, it can still be further intensified. The DWC can be
divided into upper and lower parts in terms of the feed location (the upper part includes the common rectifying sec-
tion and the two sections adjacent to the partition above the feed location, whilst the lower part contains the two sec-
tions adjacent to the partition under the feed location and the common stripping section). A novel internally heat
integrated middle dividing wall column (IHIMDWC) has been developed by introducing internal heat integration
between the two parts. Depending on the arrangement of the internal heat integration at one side or both sides of the
partition above or under the feed location, four topological configurations can be derived. Taking the separation of a
ternary mixture of methanol, ethanol and 1-propanol as an illustrative example, these four topological configurations
were optimized by a heuristic search method and their controllability was examined using a decentralized tempera-
ture control system. The simulation results show that the IHHMDWC can not only reduce energy consumption when
compared with the DWC, but the proposed decentralized temperature control system can also effectively suppress
disturbances.

Key words: dividing wall column; internally heat integration; steady-state design; decentralized temperature con-

trol ; controllability
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