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The flow control of nonlinear system with coupled multistage
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Abstract: For a class of multistage-coupled and nonlinear system, whose dynamic characteristics follow the first and
second laws of thermodynamics, for the high model dimension and coupling effects , it is difficult to realize the stable
control for this class of system. Therefore, a flow control method is applied in this paper. This control method takes
advantage of the relationship between system material flows and energy flows, to build a macroscopic thermodynamic
model instead of a high dimensional microscopic model. In this way, a complicated system can be modeled in lower
dimension. And this algorithm takes advantage that passive system is easy to control. It makes a system passive, so that
makes it easy to realize a stable control for a complex multivariable system. In addition, it chooses system input or output
flow as the manipulated variable, which realizes the easy operation in practice. In this paper, the multiple distillation as a
typical example is used to prove the validity and effectiveness of flow control algorithm. The arithmetic steps is given, and
all results shows that flow control algorithm can achieve satisfactory performance and have a good anti-interference ability.
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2 JEEHISH ¥ (Flow control algorithm)
2.1 TR RS IS (Concept of process system)
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a =p(Z2) + ¢(m), Z(0) = Zo, (1)
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so that mapping u to e is approximately passive
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3 Lok ] (Flow control of mul-
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3.2 KRBT R (Flow control of distillation)
3.2.1 #ES(Deduction)
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o de
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Hoh K oMTE R I 2%.

M EIRHES:, 1928 %-A st RS, 7R
AR e C M VIR S s et [0 Wi S L R B ]
Szl o mT DU 22 AR S s e b AT ). R 2
FIFRG T EF R EHic E T £,

3.2.2  FEVEEE U 4% il 2P B (Steps of flow control
for distillation)

BT UL B R8s, A4, R TR TR 1Y
AR,

Step 1 &3 H br -0 2 W 5, X TH5 1%
BT 3 3R TR 35 T ) 4% Joi PR AR (R s Dl BB UK 43
H0), LA R VA B2 RN b 25 R S T R, AR
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3.3 #7515 E (Examples and simulation)
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W a6 N 3R B EF = 40 kmol/h, k4
HU(BE IR 73 )21 = 0.6, 2o = 0.25; B T v i 25 h
1) i W & O [ 5E {1 Mp = 70 kmol, 3 B il K &
M = 10kmol, ¥ % F ¥ 2% 1 1 A W 2= N M =
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a; =275, as =1, az3 =0.4,
P za R PRI
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BEMRSHIN, = 1005 AR 08 1, 5 ket
NN =10). FEHRALEN; = 4.

T 20 R TR e BRI s B AT A,
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Fig. 5 Concentration curve at the static state in each plate
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Fig. 14 Dynamic curve of D from the use of flow control
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Fig. 16 Dynamic curve of product concentration in the tower

top and bottom after the variation in feed composition
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Fig. 17 Dynamic curve of liquid holdup in the condenser and

reboiler after the variation in feed composition
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Fig. 18 Dynamic curve of Vg from the use of flow control
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Fig. 19 Dynamic curve of D from the use of flow control
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Fig. 20 Dynamic curve of B from the use of flow control
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Mk FF5 B (Appendix Symbol description)
B: ¥R, kmol - h— 1
D: BT AR, kmol - h™!;
F: PR R, kmol - h ™Y
Ly: FEVRBORAR R, kmol - h™1;
Lg: FIRBIRATR, kmol - h™;
Mp: BETGA s R, kmol;
Mp: B FRAS -FBca, kmol;
Ny BERCRHL
Ny: BEEMRZ;
Nq,j: lEd b 45 I I i, kmol;
Ny, ;2 s h H D YIS, kmol;
Nj Vsl o v e, kmol;
Ny o B 5 A5 B BEEAE, kmol;
q: BEEPIRZS;
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Vi FETEBRVTE, kmol - h™1;

Vg: FABBEEISE, kmol - h ™1,

i, 5¢ SR LIRS S B4 O 5 4
ying: SHEAR L AURIE SR ALY SRR S

g o R BAHAL Y 5 IR SR E AR
ay, g+ PR BRI 7 BRI B E AE
z: BERHAE R

TR

b: B

d: BETRA BB,

£ HERLE:;

i ERUZEL, 1EIN;
g 455, N1 Fne;

e R A
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