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Abstract: Objective The control structure of the recovery process of traditional Chinese medicine (TCM) solvent was optimized
by process simulation and process control technology, and the dynamic control method of TCM solvent recovery process was
established. Methods Based on the distillation process of ethanol and water in the recovery process of TCM solvent, the control
system with the ratio of heat load of reboiler to feed flow (Orev/F) and the control system with the fixed ratio of reflux flow to feed
flow (fixed R/F) were respectively established on the simulation platform to complete the process control. The effect of these two
control structures on the operation stability of the recovery process of TCM solvent was analyzed by investigating the operating state
change process of the system under disturbed conditions. Results The QOrev/F control structure was better than the fixed R/F control
structure under the interference of feed flow and feed components, which reduced the transition time for the system to return to

normal process state. The Orev/F’ control structure can better maintain the stability of the ethanol recovery rate. Conclusion After
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comparing the control effects of simulation systems with different equipment sizes, it was found that the Orev/F' control structure had

strong universality. In the paper, the Oret/F control structure was further discussed in mechanical vapor recompression (MVR)

concentration control process. The control structure had many advantages in the process, such as the stronger control parameter

correlation, the shorter control response delay, the less cost and energy consumption. Therefore, it will provide a reference for the

upgrading automation control of TCM production.

Key words: Chinese medicine production; automatic control; solvent recovery; process simulation; mechanical vapor recompression
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Fig. 1 Composition of solvent recovery system
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Table 1 Equipment sizing
AbFEE/(thT) ¥Em  BA/m FRb AR /m B EA/m B /m RS BAS/m
2 8.00 1.20 1.00 0.50 2.00 1.00
6 8.00 2.00 2.00 1.00 3.00 1.50
10 8.00 2.60 2.00 1.00 4.00 2.00
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Table 2 Data of material balance
R R/ HERHBPT ST 5553 2 %% TRE 2R3 IR B IR 53 20/ %
(th™) i /(kgh™) BERRE BT ) BRI BERRE AT ) BRI
2 1 000.00 60.00 94.00 0.50 36.99 85.98 0.20
6 2 000.00 60.00 94.00 0.50 36.99 85.98 0.20
10 2 000.00 60.00 94.00 0.50 36.99 85.98 0.20
Ak 3 B/ TRE LI I BE R BT &/ (kgkmol ) TRA L A BE /R iU/ (kmolh ™)
(th™) BERRR T ) Bk RN BT ) B RW
2 28.36 42.08 18.06 70.53 30.25 40.28
6 28.36 42.08 18.06 211.59 90.75 120.83
10 28.36 42.08 18.06 352.64 151.25 201.39
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Fig. 5 Control effect diagram of valve opening + 10.00% under fixed R/F control structure
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Fig. 6 Control effect diagram of valve opening + 15.00% under fixed R/F control structure
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Fig. 7 Control effect diagram of different feed components under fixed R/F control structure
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Fig. 11 Control effect diagram of different feed components under Qren/F control structure

R4 2 MERSSEMA T ERT ERTE X EE
Table 4 Comparison of transition time between two control
structures with adding disturbance

1L () /min
R RN REWUR AR

PRI 1®TTITEE%

% R/F - +10.00 60.00 60.00
+15.00 60.00 60.00
Oreb/F +10.00 10.00 >60.00
+15.00 10.00 >60.00

A, REBGREARN . HibdAimaett, B
TR PR EARA . BT L BE IR Gy R A LA R I %
LFHUR ARG DL, AR 12 Frs
MRS R AT R, ST IIMA RS Z A, 3 F
BHB AL B B R BRI E R, RER

EAAAE— WX, HRHREE T 20.00%4 4.
UbAh, FTLLAMIEES) 3 Rkl AL R s R
MR Z MAHZEA KR, TE 10 CRHRAC BRI T2
FAETT, BT P (I G0 [ 08 6 %) A a6 ] A0
TV IR ) B K M 2 B LA P RO AL B R 2 R
— SEFEE BN o

o3t %o FEAS FRPRHA AL B R f R G 4% i ORIl
PRI, BESLH) Oreo/F H BN R G TE LR
B, BRI AN A A R SR IR, Rk, mTR
ek o R B h 25 A ) Hoph T2 R A sl 2
Hr, JEARYE T 2R Al i, AT S5 A e BT
4 e

IS A R S5 R R Ge i
ForbT, W EHERRR & LR A A TR
T Oreo/F EHIZEHIRIERE RIF 145 51 25 K 32 e



5646 * PER 20224698 B53% H 18  Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 18
0
02F
. L
< — 2t 0.1F
= [ 1 e 6t =
10 10t N
8 I e
S B Pt
= . = 0.1}
& v, =3 — 2t
z
% 20t S — i o 6t
3 r& ® 021 10t
B -03F
730 1 1 1 1 1
0 2 4 6 8 10
t/h
§
x
& »
> I
o i
E £
§ -
1 =
E: =
3 =
i
1 _25 1 1 1 1 1
0 2 4 6 8 2 4 6 8 10
t/h t/h
0.30 -
0.01
— 2t
0.25 T 6t $ 0
© 10t g
ﬁom- & 001
Py &
- S % 002+
lf.\e{ 015 p— {s . ﬁ
< =r -
i ’\-I, 0.03
0.10 | &
B —0.04
X 1 1 1 1 1 _0‘05 1 1 1 1 J
0.05 0 2 4 6 8 10 0 2 4 6 8 10
t/h t/h

12 3 MELRALEE THEZSIEHIRR

Fig. 12 Dynamic control effect of three kinds of feed liquid treatment capacity
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