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ABSTRACT\
N

Solar énergy is widely used in Iran to dry agricultural products and the cabinet dryer is the most common
types of solar dryers. To improve the drying process, saving thermal energy and reducing the cost of dried
produetpit is necessary to optimize the drying equipment with proper design. In this study, the computational
fluidddynamics (CFD) method used to simulate the heat flow and distribution of temperature on a cabinet solar
dryer equipped with heat exchanger and porous plate. The results showed that limiting the outlet flow to
increase fluid flow through the heat exchanger would reduce the efficiency of the dryer and the heat exchanger.
However, by splitting the airflow between exchanger tube and output tube, more heat flux entered to the
collector thus the thermal performance of the dryer improved (minimum 14% and maximum 49%).

Keywords: CFD Method, Fluid flow, Heat flow, Solar collector.
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Figure 1. View of the solar dryer with collector plate, cabinet, recycling heat exchanger
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Properties
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\) 1.789x10°° 1.225 0.0242 1006.4 Air

- 8960 401 385 Copper
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Figure 6. Distribution of temperature Counters at 13:00 PM for first outlet with half flow, a) for heat exchanger, b) for
dryer
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Table 2. Comparison of outlet temperature obtained by experimental and CFD analysis at differeftilevels of air velocity

\g:gci t Time Inlet Experimental total Predicted total
(m S_l)y (hour) Temperature (°C) heat flux (W/m?) heat flux (W/m?)
8 22.0 298.8 O 302.3
9 24.2 421.1 3 432.7
10 29.0 531.3 543.4
Second 11 31.0 6405 640.9
it with 12 34.1 7346 » 740.6
full flow 13 35.0 716.4 800.3
14 36.0 S 794.6 810.5
15 35.5 765.4 790.4
16 35.0 . 7235 730.6
17 34.2 o 571.2 601.9
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