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ABSTRACT

An adaptive on-line optimization method has been applied to test the ability to maximize the

cellular productivity of a continuous methylotroph culture system which was simulated by a variable

yield Monod-type model.

Optimum dilution rate and productivity were successively obtained and maintained at all times

by the algorithm that utilizes steepest descent technique as optimization method and recursive

least-square method with forgetting factor as dynamic model identification.
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Fig.l. Flowchart of the basic proedure for adaptive on-line optimization
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Tablel. Values of parameters of methylotroph
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Parameter value
a 0455 hr!
b 0.00712 w/v%
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Table2. Values of parameters of on—line
optimization algorithm

h=0.01 hr, test signal amplitude

At=1.6 hr, test signal interval
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TOL™ =0.075, optimization tolerance limit

TOL" =10, optimization tolerance limit

a=0.001, optimization gain
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Fig2 Computer simulation of adaptive on-line
optimization of methylotroph(temporal variation

of dilution rate, D)
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Fig.3 Computer simulation of adaptive on-line
optimization of methyiotroph(temporal

variation of productivity, Dx)

Ao =@dte Al 1157% =23t A%
I ol FAHAL &, vetEsidel Ao
A gAY TABNEE S—ado R HA3
T & Jde gigse] 4EHor HedE 5+
<& Yl

Rolf$} Lim®»e] ®. 11§ Saccharomyces cerevisiae
UM HAHRA =B ATk oF 10041t F24 £
A7 WelEAtsd B oF 2541 =9 o, o]
R-& Scerevisiae® 7% HH A& <0.31hr!
o, ¥ AT WEtEATY AF o 04141

MersAahitel A&l g @AY L-ehe)

e EL 35

1.104

A
1102 AN
119 br) N,
N,
1478 S
Y
IREL "
[RELE \

can
117 - 3
1108 4 k

[RLLI! [}
[RLIE \
(193

1.18 o ‘,

1158 !

Cell concentration ( X )

1158

A u T T T T T T 4 T T
L] 1" 2 “« [ 23 o e 112 129 4 10 ”n

Time(hr)
Fig4 Computer simulation of adaptive on-line

optimization of methylotroph(temporal variation

of cell concentration, x)
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