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ABSTRACT

TE 158053

The objective of this thesis study is energy saving analysis in aereation-thermosyphon
paddy bulk storage. The studies are divided into three parts; design and construction of
a prototype of aeration-thermosyphon paddy bulk storage, development of a mathematical model

for predicting paddy temperature in a silo, and performance test.

The thermosyphon of 38.8 mzevaporator area is embedded in the 5,000 kg paddy stored
in the silo. The condenser area of 38.2 m’ is exposed to the ambient air. R22 is the working fluid
inside the heat pipe by the working fluid have to the amount 78.3 kg. The ambient air at 0.0216

kg/s is ventilated upward through the paddy bed for the aeration.

For the simulated result, the on-off blower to control the paddy bed emperature to be
less than 28 °C should be divided into two periods, during October-March, the blower is on
when the difference between the paddy bed and the ambient temperature Td>5 °C and during
April-September the blower is on when Td2 1 °C. The deterioration of the paddy bed could be

delayed. The temperature could be maintained at 27 °C and the fan operating period is 15.2%
average for the whole year.

The 14% wet basis paddy temperature is maintained at 26.9 °C for two weeks with Ts =
28 °C and Td = 1 °C on-off blower condition. The fan operating period is 4.3% annually. The

cost of energy saving is 7.859 baht/year

The rice quality in term of head rice yield decreases from 55.9% to 53.7% in two
months for paddy storage with aeration-thermosyphcn compared to that from 55.6% to 51.9%

for farmer storage. The head rice yield decreases 0.75% per month of which the cost is about

6,750 bahvyear

From economic analysis, adding a thermosyphon in an existing aeration storage will give

a payback period of 5 yeai and an internal rate of return (IRR) of 18.27%.



