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Abstract

The cooling rate of a bioreactor was measured to estimate the heat generation by
microbial cultivation production. The estimated heat production was calculated from the
varying temperature of cooling water. It was used for monitoring growth and specific
metabolic events for microbial cultivations. Metabolic heat measured was also adopted

for a control parameter for fed-batch cultivations.
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Figure 1. A schematic of cooling water supply and temperature measurement
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Formula (Qc) Drift Remark

Heating : On/Off
X(u - LMTD - 4t,,) +15 9% | Cooling : constant

record per second [A]

2wy, - LMTD,, « 4t,,

+ ity * LMTD o+ At ) record per pulse

Xu, - LMTD,, - 4t,, Heating : constant

+ oy Ay Cooling : On/Off

Zuy » AT pogp * At o 16 8 ATpear - temperature difference
+ uy + Apusee) “ | of cooling water [B]

Vi .
rC =t (Ty=T2

rC ! relative rate of cooling

Ato,, *14 %
gy fl—== ) (Ty—T) 1 el
+ U * ( Ta Tl)

dion
w = {T,~TY~ Dt e +11 %| [D]

tuy  (T— T+ (1— e 2

Table 1. Various methods of cooling rate calculation
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Figure 3. A programmed growth of E.coli based on metabolic heat

measurement

Fagd

1. Luong, JJH T. and B. Volesky (1983), Heat Evolution during the Microbial Process -
Estimation, Measurement and Applications, Adv. Biochem. Eng. Biotechnol. 29, 1-40

2. von Stockar, U. and I. W. Marison (1989), The Use of Calorimetry in Biotechnblogy,
Adv. Biochem. Eng. Biotechnol. 40. 93-136

3. Marison I. W. and U. von Stockar (1986), The Application of a Novel Heat Flux
Calorimeter for Studying Growth of Eschrichia coli W in Aerobic Batch Culture,
Biotechnol. Bioeng. 28, 1780-1793.

— 184 —



