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Abstract

The research aimed to reduce the energy used for drying of 300 tons of rice paddy in silos by using heat exchange
equipment for heat recovery. Then, the old and new type of heat recovery equipment was compared with the result
under the average environmental temperature throughout the test of approximately 32°C. The results showed that the
hot air temperature from the rice husk furnace of both tests was about 80°C but the experiment using the new heat
recovery method can save 12.88% or about 6,408 baht (on purchase husk on 8 baht/kg) of rice husk when compared
with the old method. The study shows that the energy that can be saved is 1,837,080 MJ/year, cost savings are
145,800 baht/year, present value (NPV) equals 237,260.87 baht and the internal rate of return (IRR) is around 17.32%.

Payback time is 6 years and is considered to be a worthwhile investment.
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Figure 1 Components and work processes of paddy dehumidifier
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Figure 2 Components and processes of reusing heat energy
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Figure 3 heat exchangers
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Figure 4 Installation of heat exchangers
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Figure 5 Process of heat exchangers
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Basic information

Energy saving 12,247.20 MJ/day
Low calorific value of rice husk 14.40 MJ/kg
Number of work days (24 hours / day) 150 day/year
Air flow rate through heat exchanger 1,360,800 m®/day
Rice husk saving rate 1,215.00 kg/day
(Furnace efficiency 70%)
Project life 10 year
Discount rate 10 %
Cost
Air heat system price includes installation fees 600,000 baht
Maintenance fee (5% per year) 30,000 baht/year
Return of an investment
Price husk 800 baht/ton
Analysis of returns
Energy saving 1,837,080 MJ/year
Think of it as an economical cost. 145,800 baht/year
Investment 600,000 baht
Payback Period :PB 6 year
Net Present Value: NPV 237,260.87 baht
Internal Rate of Return :IRR 17.32 %
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of rice paddy in silos with heat recovery
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