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Sizes Analysis of Solar Air Heater for Grain Drying
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ABSTRACT

Solar air heater with one glass cover was tested with solar simulator at the radiation values of 650-
700 W/m?. The test followed the standard of The American Society to Heating, Refrigerating, and Air -
Conditioning Engineers, Inc. (ANSI/ASHRAE 93 - 1986). Air mass flow rate per unit collector area (G)
at the values of 100, 150, 300, and 350 kg/h-m? approximately and geometric coefficient of the collector
(K) at the values of 100, 250, 600, and 800 approximately were varied in the test. Results are described
that the efficiency of solar air heater was increased with the increasing of G and K obviously and had in-
creasing linear relationship with the product of G and K.
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Figure 1 Experimental instruments.
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Figure 2 Effect of air mass flow rate per unit collector area (G) on efficiency of solar air
heater at the collector geometric coefficient (K) = 267 °Cm*kW.
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Figure 3 Effect of air mass flow rate per unit collector area (G) on efficiency of solar air
heater at the collector geometric coefficient (K) = 634 °C/m¥kW.
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Figure 4 Effect of air mass flow rate per unit collector area (G) on efficiency of solar air

heater at the collector geometric coefficient (K) = 837 °C/m*kW.

30

i
25 +
20 1

15 A

Efficiency (%)

K =837
= = =K=634
- —K=120

(Ti-Ta)/T (°Cm¥kW)

123

Figure 5 Effect of the collector geometric coefficient (K) on efficiency of solar air heater at air
mass flow rate per unit collector arca (G) = 145 kg/m?>.
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Figure 6 Effect of the collector geometric coefficient (K) on efficiency of solar air heater at air
mass flow rate per unit collector area (G) = 290 kg/m’.

30 T
25 + O Experiments
. n}
—=Regression
) 20 T
<
g 15 |
O
&
m 40 +
5 +
o+t S
0 50000 100000 150000 200000 250000

GK (kg/h-m?)

Figure 7 Increasing linear relationship between the efficiency of solar air heater and the
product of air mass flow rate per unit collector area and the collector geometric
coefficient (GK).
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