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3- semisolid

4- solid

5- Weidenfeller and Hofer.
6-Yang et al.
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1- Bairi and Laragqi.
2- Bessel.
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Determination of Thermal Diffusivity of Manure by a One-Dimensional (1D)
Fourier Cylindrical Equation

Abstract

The drying dairy manure is usable for different purposes in agriculture and livestock.
The heat properties of manure such as specific heat, thermal conductivity and thermal
diffusivity are important factors for designing and building of a suitable dryer. In this
research thermal diffusivity of manure was determined using a one-dimensional (1D)
Fourier equation applied to a cylinder. Experiments were done at temperatures of 40,
50, 60 and 70°C and moisture contents of 20, 40, 60 and 82% w.b. The thermal
diffusivity of manure was calculated by the slop of the logarithmic dimensionless
temperature (/n (6)) versus the cooling time. The values of thermal diffusivities of
manure were found from 2.11x107 to 9.04x10”7 m?/s. A parabola model adequately
described the relationship among the thermal diffusivity o, moisture content and
temperature of manure, with coefficient of determination of 0.991. A linear trend was
observed with increase of the thermal diffusivity of manure by increasing of
temperature. At constant temperature, the of thermal diffusivity increased by increasing
of moisture content from 20% to 40% (w.b.) and decreased at moisture contents above
40% (w.b).

Key words: Fourier equation; Manure; Parabola; Thermal diffusivity.



