Optimizing Bioreactors by

Extremum Seeking & = p(s)z— Dz

$ = D(sp—s)— p(s)z

Y

where z is the biomass concentration, s is the sub-
strate concentration, u(s) is the specific growth rate
function, D is the dilution rate, and Y is the yield

Bioreactor with continuous culture

coefficient.
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The optimization objective

y=uzD

Bifurcation analysis of open-loop system
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Peak seeking via the dilution rate

Peak seeking scheme for the bioreactor

Haldane model:

Bioeactor

asinwt Peak seeking feedback

R R T R TR T The rule for the choice of parameters
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Parameter design

wj, = 0.04,w = 0.08,a=0.03,k=5.

08—

0.7

0.6

L
06

L
0.8

58

068 L L L L L L
0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91 0.92

Haldane model:
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For the starting point on the right side of the ex-

tremum point, the response falls to the wash-out
state.
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Feedback with Washout Filters for the Haldane

Model

Feedback with washout filters:

D — D0+kw(x_xs) +k5(5_85)
3.33 == WsZTs + WsX
és — WsSs + WsS .

Closed loop bifurcation diagram
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