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Abstract

Most effective factors on energy efficiency in a solar dryer change countinusely
during the drying process. Factors such as absorbed solar insolation by the collector, air
flow rate inside the dryer chamber, mass of the product vaporized moisture, air
temperature can be addressed. Considering the change of the mentioned parameters,
usually the fan speed is set to its highest value. This causes loss in energy and decrease
in the dryer efficiency.Therefore, it is necessary to control variables in the drying
process and hence, a controller was designed and constructed to be used in a solar dryer.
The fan speed was chosen to be the controlled variable. The system monitors the
temperature in different points with digital sensors. After receiving the required
information the current and optimum efficiencies are calculated. Based on differences
between these quantities, the new fan speed is determined. 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.
Using SPSS 12.0, paired samples test for controlled and uncontrolled efficiencies with t-
student distribution was performed. At the probability level of 1%, significant
difference between the two efficiencies was observed.

Keywords:Controller, Fan Speed, Optimum Energy Efficiency, Solar Dryer.
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