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Report Title  Solar Collector for Crop Drying

By Mr.Terdtool Boonyanawarit
Mr.Wichaya Onraj
Advisor Assoc.Prof.DrPaisal  Nakpipat
Report for Bachelor Degree of Chemical Engingering
Department of Chemical Engineering, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang
Abstract

This project is aim to design and perforimance evaluation of solar collector for crop drying.
The double passed suspended-plate covered solar collector is used for this study from the simple
construction and economical. This solar-energy air heating solar ¢ollector consists of an absorber
plate that fixed between cover material and layer of insulation. The air to be heated flow double
passed through a duct between cover material, absorber plate, and insulation. The hot air is later
used for drying crop by passing through fluidized bed dryer and the air that passed through dryer
is recycled back to the solar collector to enhance energy transfer efficiency.

The covered solar collector is consisted of an absorber plate made of black painted flat
aluminuwm plate with dimension 1.22 x 1.98 x 0.01 m (w x L x h}, a glass cover plate with and
glass fiber insulation with thickness of | and 5 centimeter, respectively. The performance
condition that yield maximum efficiency of hecat transfer was studied by vary the distance
between collector and heat source from 0.85, 0.9, and 1.0 meter and wind speed from 5-18
meter/s. This study found that at 0.85 meter yield the higher efficiency than that of 0.9 and 1.0
meter and at the lower wind speed is also got the higher efficiency that of higher winds speed.
Therefore, the lowest distance and low wind speed is the most suitable working condition. In
addition, the effect of wind speed on drying performance is also performed by passing hot air at
various speeds to dry tice grain in fluidized bed dryer. The results show that at low wind speed
reduces more humidity in rice grain than that of at higher speed. The effect is also confirmed that

the lower wind speed is the most suitable working condition to operate solar collector for crop

drying.
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