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Effect of recycle air ratio on performance of solar dryer by force convection
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Abstract
The objective of this research was to investigate the effect of recycle air ratio (RC) on performance of

solar dryer forced convection. Solar collector area of this dryer was 0.6 m’. To achieve the purpose work, Tilapia
nilotica was selected as testing material. Variables used in this experiment were the following conditions: solar
iradiances of 400 - 650 W/m® and recycle air ratio of 0, 0.2, 0.4, 0.6 and 0.8. The criteria used for comparatively
studying were moisture ratio and drying rate. The experimental results showed that drying rate increases with the
increased in recycle air ratio. Furthermore, it was revealed that the drying rate of recycle air ratios of 0, 0.2, 0.4
and 0.6 were lower than that of the 0.8 by 30%, 24%, 14% and 6%, respectively.
Keywords: Solar Dryer, Recycle air ratio, Forced convection
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Figure 1 Experimental set-up of the solar dryer; 1) Solar collector, 2) Fan, 3) Drying chamber, 4) Valve, 5) Load

cell
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Table 1 Average air temperature in the solar dryer at various air recycle ratios.

Heat flux 400 W/m® Heat flux 650 W/m’

Recycle air ratio 0%  20% 40% 60% 80% 0% 20% 40% 60% 80%
Ambient air, °C 200 290 280 300 290 27.0 260 260 270 27.0
Mixed air, °C 286 316 503 564 589 272 363 591 652 682
Intake air, °C 535 552 601 611 635 595 658 673 718 742

Tilapia nilotica dried,’C ~ 44.7  46.1 48.8  49.7 535 482 534 56.9 59.2 61.8
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