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Development of solar dryer using hybrid solar collector
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ABSTRACT

The solar dryer with 4 drying chambers, in this project, was constructed to test
the performance of passive solar dryer (PSD), active solar dryer (ASD) and Hybrid solar
dryer (HSD). Air flowrate of ASD varied in this study are 0.03 m>/s (ASD0.03), 0.06 m>/s
(ASD0.06) and 0.09 m>/s (ASD0.06). Pork with initial moisture content of 280 % dry
basis was selected as testing material. The criteria used to evaluate the solar dryer
performance are drying rate, solar dryer efficiency and specific energy consumption. It
was found from the experimental results that the ASDs performance are higher than
that of PSD. Furthermore, it was revealed that the drying rate of ASD0.06 is higher than
that for PSD, ASD0.03 and ASD0.09 by 10% 7.5% and 9.95%, respectively. Whilst,
specific energy consumption of ASD0.06 is lower than that for PSD, ASD0.03 and
ASDO0.09 by 11.6%, 7.7% and 11.5%, respectively and it was also found that solar dryer
efficiency of PSD, ASD0.03, ASD0.06 and ASD0.09 are 9.65%, 10.04%, 10.85% and
9.77%, respectively. In addition, when contrasting the performance of ASD0.06 with
HSD, It was found from the experimental results that the ASD0.06 performance are
higher than that of HSD. The ASDO0.06 drying rate was 5.18% greater than the HSD.
Whilst, specific energy consumption of ASD0.06 is lower than that for HSD by 5.18%.
Finally, Hybrid solar dryer and ASD0.06 have efficiency ratings of 10.97 and 11.57,
respectively.
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