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Control of a Batch Reactor using Relay Feedback

°Yongsoo Lee, Daewook Lee, Kwangsoon Lee
Dept. of Chem. Eng., Sogang Univ.

ABSTRACT

It is very difficult to control batch reactor

with conventional linear controller due to
severe nonlinearity. To control the nonlinearity
batch reactor, we applied with
method and SOAS.

its

of

relay feedback

The SOAS can be designed to work quite well,
* but it requires engineering effert and some

knowledge about the proess in order to get

a

satisfactory performance of the closed loop system.
For the applications to more reliable, furti-er

studies on robustness in various situatuions and

process noises and would be required.
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1. Relay feedback system
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Fig.l Linear system with relay control
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Fig2 Relay output and Process output for system
under relay feedback
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2. Describing function analysis

Describing function analysis® #jo] 33y
of ¥AYEsE AYPTE A FHe
FlA HA 87198 Fiol}.

TRL AEEEY ALYUSE Go)% WAy
£ relay® ZE feedback® 2 FAHUR
figl2 2H uc = 02 713314

HHAEEYE BV relay& ™€ fourier series
E AANstd NAA 4 A AZo] 4an
7t 9

a=-4 | Gljow | m

olff Fo] WFAY) AW z=AL HJ©Q)s 2
% :

arg G (juu) = -x 2
A 1
Ku==3g4 = | GGou) | @

49 AEYse AF 2L AR 9
T wdgEYge JYase] NEe] mE gain,
N@e.g2 vetd 4 Q. F3o Agysst
GGw)olZtd AFHy] 9P 2Pe dexd 2
o},

N(a)G(jwu) = -1 ()]

HQZEEH MYEY GE AFI Fn4d
garoln] vy EE NE A& 400
ot -1/N(a)& nyquist ploting3}ey fig.3o] ®
o &},

La Gliw]

Re Gliw!

w

‘Nyquis( curve Gliw}

Describing function - LA
Neer
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3. SOAS(Self Oscillatiig Adapitve System)
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Fig4 " Block diagram of a self-oscillating adaptive
system(SOAS)
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Fig.5 Relay inputs and outputs
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3.2 Main result
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3.3 Design of an SOAS
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4. Simulation Result

4.1 Process model
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Fig6 Schematic diagram of SOAS control system .

=49 J13e oe 2,
1. SAEPS
2. Jacket®E& Aojs} #4.

124 go) og G A $£x43
ol wATE Hede LR}

dCy Ba/RT: ©

&

= ~koexp

Mrc r4- pan - ™

- V aHrko exp “®/F 0 C,

o714, Ca; B8E AY 5=
Ko ; &&= &
Ea ; @43 oA
R ; 71444
Tr; 889 2= .
AHr ; w8 o3 Ady AP
Mr ; W3-89 AF
CPr; Wt389 44%
U ; 32949 As
A 4Aewd

FT7Aol AF¥F UEF relay@ =Ristn
relay o] 93 |AFASE Fu, aFR47t
~-180°7t HEF AURGVIE AR 339
gain margin®] 22 AFHo=Z FHESF YR
& 3, v NP EE gainol ditherd T & Fth.
up-logicH & o] 83t FAL gain¥s
Fol 34E Aog.

relayo} o8] 39 $]/4° APHA 7
TN AFS F718@ &3, PIDA Y] %
S EE T

- 752 —

A ([’

w
2

=

S22

Y

RELAY FZEDBACE CONTROL

LAY

TV

(1A

RIS

)

Fig.8 Self oscillating adaptive system
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Amplitude 0.45 2.9 6.12
Frequency 45 185 280
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Fig.9 PID control : Part I
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Fig.10 PID control : Part II
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Fig.11 PID control : Gain scheduling
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