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Fig. 1 Schematic representation for heat transfer
in a compost bed
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Fig. 2 Experimental apparatus
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Fig. 3 Temperature history for Run A
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Summary

For the purpose of utilization of heat generated in composting process to the protected culti-
vation as a supplementary energy source for agriculture, the mechanism of heat transfer in composting
process of mixed organic materials mainly consist of livestock wastes and farmyard wastes was
investigated and the rate of heat generation within a compost bed was estimated based on the
experimental results of composting process performed in a styrofoam container. Main results
obtained in this paper were as follows.

1) The method for estimation of the rate of heat generation presented here would be con-
venient to investigate physically the mechanism of heat transfer in a compost bed.

2) In these experiments, it has become known that heat was generated almost in the aerobic
region between the surface of the compost bed contacting to the atmosphere and the position 0.4m
below the surface, and that the average value of the apparent rate of heat generation in the above
region would be about 200 kcal/m3hr and the true value of the rate of heat generation would be
300 kcal/m3hr.

3) Oxygen concentration distributions in the gaseous phase of the compost bed were estimated,
and it was shown that the aerobic region would be varied with the dry density (or the porosity) and
the volumetric air content (or the volumetric moisture content) of the compost bed.

Hereafter, it will be needed to investigate the availability of the above stated method in detail
by relating to the amount of consumption of the substrate.
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