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Agricultural Product Dryer by Geothermal Energy
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Abstract

This project is to construct a small dryer by using
geothermal energy for ginger and chilli as well as to study how to
dry agricultural products. The dryer can be also used to dry
another agricultural products. The dryer consists of 65
thermosyphon smooth copper tubes with an outside diameter of
12.7 millimeter a wall thickness of 0.5 millimeter and 450

millimeter length. The hot water pass through the evaporator

which has the cross section area of 240X280 millimeter and 210

millimeter height. The air pass through the condenser which has



the cross section area of 240X280 millimeter and 210 millimeter
height. During the tests, the hot water flow rate is set at 0.025,
0.043 and 0.063 kilogram per second respectively and the flow
speed of the air supply is set at 1.0, 1.1 and 1.2 meter per
second.

The test results show that the increase of air flow rate with
respect to the increase of air heat transfer rate can be
represented by the linear equation in the form of Q=13.710
(m¢)+0.7336. It is also found that increase of Reynolds number

ratio with the increase of the effectiveness can be represented by

the linear equation in the form of £=0.0597(Re/Re;)+0.0339. The
drying rate decrease the water content in agricultural products as
the drying time increase. For ginger, the relation between its
mass and drying time can be represented by the equation ;
m = 55.909(t)2- 994.15(t) + 4995.3

By using this geothermal energy dryer instead of an electric
dryer, the economic analysis shows that electrical energy will be
saved approximately 7,244.64 kilowatt per year or equivalent to
16,114.08 baht per year and a pay back period will be 6 months
and 8 days.
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