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Studies on Grain Equilibrium Moisture Content
By L BFRAZER

Part I. Derivation of Mathematical Model
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ABSTRACT

The equilibrium moisture content (EMC) of a cereal grain is defined
as the moisture content of the material after it has been exposed to a
controlled condition (fixed temperature and relative humidity) for an infinite
long period of time. Generally, the EMC falls on a certain interval. The
highest value is obtained from a desorption process and the lowest one

from an adsorption process. It is called a hysteresis effect.

A semi-empirical equation is developed by correcting and modifying
Henderson equation for describing the relationship between the relative

humidity and the EMC. The following is the equation.
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rh: relative humidity, %

M: equilibrium moisture content, % dry basis

a. b: constants depending mostly on temperature and grain variety
According to Juliano’s experimental data of Taichung No. 65 Paddy, 4
equations are obtained for predicting the EMC of the paddy, if the reativel
humidity is known. Its error is less than 0.5%. The equations for Taichung

No. 65 Paddy are:

1. 1__rh%=e(—0.0031385M"16“), for desorption process at 27.5°C

100

2. 1——11'0}30-=e(_0'0095530M1'8m)' for adsorption process at 27.5°C

— 041
3 1- rh =e( 0.0046551M* ), for desorption process at 32.5°C

100

4. 1—7)0

- 1.
r}—1-=e( 0.013008M 72M)’for adsorption process at 32.5°C

Further experiments will be conducted for establishing the EMC
equation for Tainan No. 5 Paddy,the most popular rice variety in Taiwan.
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