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Artificial Drying of Grain with Solar Heated Air (Part III)

——On paddy rice drying with a circulating type grain
dryer utilizing solar energy —-

Kenji NakaGawa, Kazuo Horisg, Sei-ichi OsHITA
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Photo. 3-1.
firon-covered house as a solar collector
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Fig. 3-1. Schematic drawing of the grain drying

method using the drying house as a solar
collector.
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Fig. 3-2. Hourly changes of solar radiation, inside and outside air temperature, moisture content of paddy
rice, etc. under the forced-air drying in the drying house. (Sep. and Oct, 1982)
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Fig. 3-3. Layout drawing of the grain dryers in the solar heat collecting houses.
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Summary

1) In 1982 and 1983, using circulation-type grain dryers installed in a tall firon-covered greenhouse shown in
photo 3-1, an experimental study on drying of paddy rice with solar energy was conducted on a practical scale.

In this system, the hot air in the tall firon-covered greenhouse heated by solar energy was forced to flow through
the grain layer out into the atmosphere.

2) Drying test of paddy rice was repeated under various conditions such as solar radiation, grain volume, initial
water content, etc.

From the results, the average moisture reduction rate was calculated to be about 0.4~0.5 % /h, and in fair weather,
paddy rice was dried sufficiently by forced air ventilation during the daytime in 1 or 2 days.

3) The moisture reduction rate of grain increased almost linearly with the increase in solar radiation, and was
closely related to the amount of solar heat collected.

With increase in the number of dryers in operation, the amount of air ventilated increased. As a necessary conse-
quence, the amount of grain which can be dried per unit floor area increased, that is, the amount of water evaporated
from grain per unit time increased.

4) The time required for drying grain was proportional to the amount of water to be evaporated. Therefore,
when grain with low moisture is harvested, the drying time will be shortened.

5) Within the range of the present experimental conditions, the moisture reduction rate was affected very slightly
by the heat-collecting area and the area of air flow within the dryer.

6) Theamount of solar heat collected increased in proportion to the amount of solar radiation, and the amount of
moisture evaporated from the grain increased in proportion to the amount of solar heat collected.

The sum of energy (the amount of solar heat collected) required to evaporate 1 kg of moisture in grain was about
1000 keal.

7) It was found that the amount of solar heat collected by the tall firon-covered greenhouse is remarkably larger
than that collected by the conventional vinyl-covered greenhouse. This enabled two circulation-type grain dryers
to be operated simultaneously for drying the grain without using petrolem in the tall firon-covered greenhouse, having
a floor area of 25 m?,





