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Abstract

Solar dryers’ usage is increasing nowadays. Solar collector is one of the most important parts of
the solar dryers. One of the problems with the solar collectors is variable outlet air temperature all
day long. Other disadvantages of solar collectors are low efficiency in the evening and when the sky
is cloudy. From the literature there are some works on control of dryer fan speed without
consideration of drying chamber inlet air temperature. In the present work a flat plate solar collector
with 1.1 m? aperture area was designed and constructed for drying of 5 kg sweet berry in a solar
dryer. The absorber plate is made of aluminum sheet with 0.5 mm thickness. Absorber plate surface
is covered with a thickness of 1 cm with a mixture of black oil paint, copper and tin powder (with
ratio of 4, 3 andl). A control system with AVR microcontroller and temperature sensor (LM35) was
designed and constructed for holding constant of collector outlet air temperature. Two temperature
sensors with specified distance on the absorber plate and one temperature sensor in the exit of solar
collector were used. An infrared sensor was used for measuring of fan speed. The tests were
conducted in two days (29th and 31st of August 2009). Absorber plate temperature, collector outlet
air temperature and fan speed were measured and recorded in 1 hour intervals. Tests results showed
that the fluctuations of collector outlet air temperatures are very small and this is advantage of this
system.

Keywords:
Flat plate solar collector; Special coverage absorber plate; Dryer control system; AVR
microcontroller; Temperature sensors



