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Arrangement of Heat Transfer Coefficient for Design of Air Solar Collector
Ventilating Closed Air Layer
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Abstract

In design of air solar collector and estimation of its thermal characteristics, accurate heat transfer

coefficients inside of the collector are necessary. In this paper the rectangular flow channel which

consisted of heating and cooling plates facing each other was manufactured and temperatures of each

point at flow channel and heat fluxes at cooling plate were measured. Then heat transfer coefficient at

heating plate based on the temperature difference of heating plate and inlet air and also over-all heat

transfer coefficient concerning heat flux at cooling plate have been defined. Relationship among

channel height, flow conditions and heat flow directions affecting the heat transfer coefficients was

investigated. Then non-dimensional experimental equations concerning heat transfer coefficient at

heating and cooling plate were obtained.
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Fig. 1 Schematic Diagram of Air Solar

Collector Ventilating Closed Air Layer
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b) Downward Heat Flow

Fig. 2 Experimental apparatus
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Fig. 3 Air inlet facade of experimental apparatus

(Upward Heat Flow)
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Table 1 Method to calculate Ay, and My

Surface Heat flow Nu, , Nu

Heating Downward |Nu, :Eq.(4)

Based on  |Upward  |Nu, :Eq.(5)
Eq.(1) Nu , :Eq.(6) where heat trasfer is influenced by h
Cooling Downward | Nu : Eq.(8) at insulation surface

Upward  |4' :Eq.(10) as characteristic length where h>10mm
Based on Nu=1 where Re(h/x)"’<5
Eq.(7) Nu :Eq.(9) in Nu<0.7
Interpolation of Nu between Nu=1 and Nu=0.7
where Re (h/x)"’>5 and Nu 20.7
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