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Influence of Control Variables on the Aerobic Biodegradation
Performance in Bin Composting System
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ABSTRACT

A theoretical model was developed to evaluate the influence of control variables on the composting performance
in a bin composting syétem. The model was verified using pilot scale composting system.

Simulation of the composting temperature according to air flow rate and composting bin size was conducted
using the mathematical model.

High composting temperature above 55T needed to kill a pathogen was maintained for longer periods as the air
flow rate was lower and the bin size was larger. Optimum air flow rate was 0.77L/min/kg-DM for the experimental
pilot scale bin system. The size of composting bin should be large enough to maintain the higher composting
temperature for required periods. »
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Fig. 1 General layout of experimental bin

composting system.
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Fig. 2 Air flow rate and room temperature
variations during composting process.
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Table 1 Values of simulation constants

Name Symbol Value Remark
Initial composition of composting materials in
weight base
— Total M 100%(95kg)
— Organic matter S 38% Measured
— Microbe X 1%
— Moisture w 56.7%
— Ash U 4.3%
Max. specific increasing speed yr 0.1 Ref. 3)
Biomass yield Y 0.5 ”
Thermal value of organic matter h, 17,600k}/kg - DM ”
Air ] ‘ 0.24 m*h M d
ir flowrate easure
d (0.1 Liminkg - DM)
Room temperature T, 12T ”
. . . 0.57m x 0.815m :
Size of composter Dia. x Height ”
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Fig. 4 Comparison of real temperature of
compost with that of simulation.
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