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Study on the Physical and Thermal Properties of Rice Kernels
— Thermal Properties —
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Summary

This study was intended to search the thermal properties of rice which are necessary in preventing qualita-

tive and quantitative losses in the drying and milling processes. First, the coefficient of cubical thermal expan-

sion of brown rice was measured, which is required for analyzing the internal stress of rice, and then theoretical

thermal and moisture stresses were calculated.

The results are summarized as follows:

1. The coefficient of cubical thermal expansion of brown rice was about 2.81 x 104/°C in the temperature

range of 10°C-60°C.

2.  When the shape of brown rice was assumed to be a sphere or a cylinder, maximum thermal stress due to

temperature change of 20°C-60°C was in the range of 25-100 kg/cm?. And maximum moisture stress was

in the range of 450-650 kg/cm2 when the drying temperature was 35°C, initial and final moisture contents

of brown rice were 20% and 14% (w.b.), and the moisture diffusion coefficient was assumed to be 6.79 x

104 cm2/hr.

3. Consequently, it was concluded that crack formation in a rice kernel is mainly caused by moisture stress.
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Table 1 . Thermo-physical properties of brown rice used in stress calculation.

symbol property value
* a radius 0.148 em
(10) D thermal diffusivity 4.5em* hr
(12) Dw moisture diffusion coefficient 6.79X10-* em?/hr (35C)
(2) E Young’s modulus in axial direction 2.448 X 10*kg/em?
* a coefficient of linear thermal expansion 9.37x10* (C]-*
(10) ow coefficient of linear hygroscopic expansion 0.39(kg/kg —dry)*
* v Poisson’s ratio 0.3

Note 1. * . author’s
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Table 2. Specification of brown rice

Items bbservations Remark
Variety Seokwang
Length 6.2 average
Grain
Width 2.5 value
Size
Thickness 1.9 of 10 brown
(mm)
L/T 3.26 rice
Moisture Content 12.5
%, w.b.
L HERR

ASTM D864 —52% “Standard Method Of Test
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Fig. 1 Glass dilatometer
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Fig.2 Mercury level versus temperature for
brown rice at 12.5percent moisture (w.
b.)
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Fig.3 Temperature distribution with time, t a-
nd dimensionless radius, r/a, in sphere.
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Fig. 4. Moisture distribution with time, t and
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