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Design, construction and evaluation of fan speed controller in a Forced-convection Solar
Dryer

Abstract

In order to increase agricultural crops’ quality, obtaining a uniform production and
minimizing losses, major system parameters based on calculated values should be controlled
continuously in a drying process.

Excess drying without control leads to unnecessary consumption of energy along with loss
increase. To optimize energy efficiency in forced convective solar dryers, a controller was
designed and constructed. In this system, the dryer fan speed was chosen to be the controlled
variable.

To monitor temperature in the air inlet temperature to the collector, the air outlet
temperature from the collector and the air outlet temperature from the drying chamber, we
used some digital temperature sensors. Using the dryer control software written in Visual
Basic 6.0, the real and optimized dryer efficiencies were calculated and compared. Not being
equal, the fan speed is changed to reach the optimized efficiency, accordingly.

To evaluate the automatic control system, after three replications, results showed that the
system is capable of controlling the fan speed by changing the speed to obtain the optimum
efficiency. Using the control system, the dryer worked with its highest efficiency throughout
the day.

Two paired sample tests were done for current and optimized efficiencies with t-student
distribution. The result observed the significant difference in %1 level between two
efficiencies.

Keywords: Automatic control system, Fan speed, Forced-convection, Optimum efficiency,
Solar dryer.



