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1]

ﬂ.fﬁ 4.3 Plug-flow culture (diagrammatic): (a) without biomass feedback; (b) with
biomass feedback. Symbols: F, F. and aF, are flow rates at the various points;
x=biomass concentration; s=growth-limiting substrate concentration; V=cul-
ture volume; dv is a small element of the culture volume; C, device to concentrate

‘biomass.
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0 z, Time

\J
71UV 4.4 Distribution of residence times in a near ideal plug-flow culture; Afis the

fraction of a small volume of material injected initially, which will emerge from the
vessel in each small time interval, Az,
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