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For development of an integrated calorimetric bio-reactor to measure the metabolic heat dissipated during cell growth, a 5
liter jar fermenter was modified to measure the pulse length of automatic temperature control signals to set heater on and
off, and to send them to computer to calculate the cumulative heat supplied. Cumulative heats for the calorimetric reactor in
the absence of cell growth, were measured with varying conditions. The heat loss by the aeration was 30.9 kd/vwm and the
loss to ambient air was 10.5 kJ[L/hr/C. Cumulative heat was measured within £0.2% when testing with a small electric
heater submerged in the reactor. Metabolic heat was measured to be 0.76 and 11.4 kJ per g consumption of glucose during

cultivation of S. cerevisiae and E. coli, respectively.
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Figure 1. Hardware configuration for the integrated calorimetric bioreactor.
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Figure 3. Software development to measure metabolic heat using
LabView™ application.
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