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Performance Tests on Parallel Plate Type Solar Air Heater

Jong Hee Cha and Hi Yul Song

Abstract

This study was concerned with the performance of solar air heater using parallel channels.

Heat transmission model was developed and fabricated to increase the economic feasibility

for solar heating system by using the cheap zinc plate.

The prformance was discussed as a function of mass flow rate, and plate, inlet and outlet

temperatures. Experimental results show that heat transmission model is sufficient for the

analysis of thermal characteristics of air heater and collection efficiency is better than the

domestic water heater, as the range 32-49 percent.

Collection efficiency in the 2 layers of glass cover is better than that in ) layer,

80 it is

considered better to nse the 2 layers of glass cover during the cold winter season in

Korea.
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Fig.”2. Circuit Diagram of Thermal
Resistance
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Fig. 4. Diagram of Solar Air Heater
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Table 1. Comparison of Collector Efficiency Calculated with Experimental

Time  Amb Temp, °C Inlet temp, °C Outlet temp, °C by ecrzgé;i%?rbed Caloulated et
m
10 13.3 30 33.2 124 37 36
11 13.9 34 40.8 262 50 48
12 15 38.6 46. 4 301 50 48
13 15 43.3 51.2 308 48 47
14 15.6 4.5 54.6 275 45 45
15 15.6 50.9 56.6 223 41 41
16 17.2 53.2 57.1 151 34 37

Table 2. Comparison of Performance Parameter with Domestic Water Heater

Transmittance

p Overall Heat Overall Collector Heat
Type I(\}/Iais flo.wrat% (ra)/ UL Il}bosdorpttlon loss Coeff, Heat Transf. Effi. Removal Effi.
» Xg/min. m r (‘;(;)' Ug Coeff, U, Factor, F*  Factor, F,
Air 1.97 0.197 0.75 3.81 3.24 0. 848 0.814
Water 1.45 0.172 0.75 4.36 3.97 0.910 0.70
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Fig. 10. Collector Efficiency as a Function of Plate Temperature
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Fig. 11. Collector Efficiency as a Function of Inlet Temperature
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Fig. 12. Collector Efficiency as a Function of Mean Air Temperature
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ol e}, Ac: Collector Area, m?

(4) S 2% HEe 13 M ER el & B: Width of Collector, m
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Flow Pactor
Heat-Removal Efficiency Factor

Convective Heat Transfer Coeff. between Ab-

sorbing plate and Flowing Air Stream, W/m?® °C

hz:

Convective Heat Transfer Coeif. beiween Rear

Plate and Air Stream, W/m? °C

h,:

Radiation Coefficient, W/m? °C

I,: Solar Insolation Rate on Collector, W/m?

L: Lengths of Air Heaters in Direction of Air Flow,

m

w:

UL

Mass Flowrate, kg/hr
Number of Glass

: Useful Heat Collected Per Unit Area, W/m?
: Ambient Temp, °C

: Collector Tnlet Temp, °C

: Collector butlet Temp, °C

Ty

Collector Plate Temp, °C
Overall Heat Transfer Coeff, Air Inside Heater

to Ambient, W/m? °C
a: Absorption of Glass Cover

e: Emissivity

p: Collector Efficiency, %

z: Transmission of Glass Cover

(ra): Effective Transmissivity-Absorptivity Pro-
duct of Glass Cover

¢: Stephan Boltzmann Constant
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