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Model Development and Analyses on Beddings
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ABSTRACT

Presently, facing the problems of labor shortage and environmental pollution
from duck production industry in Taiwan, the development of methods for duck
manure disposal and mechanization of breeding management is critically needed. This
research aims at the analysis of dehydration approach on duck manure disposal by
ventilation and the application of beddings. Accompanied with the experimental
analysis, a mathematical model was developed to analyze the factors influencing the
moisture content of beddings. Nine sets of experiments were performed to examine
the time-dependent characteristics of moisture content of beddings. The experiments
revealed that fine wood shavings can be used as beddings for duck manure
dehydration. Factors concerning dehydration efficacy, such as thickness of bedding
layer, bedding materials, ventilation, and wood shaving properties were also exam-
ined. The experimental results were also compared with the numerical simulation
from the mathematical model. Model verification and sensitivity analysis were
performed and finally simulation results were generated to provide information for
duck manure management. In the manure dehydration process, it was found that the
bedding moisture absorbing capacity and vapor pressure difference are the most
decisive factors on the moisture content of beddings.
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