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ABSTRACT 

The paper presents the study on dgfferent air collectors with d~rerent-flow patterns. The use of 
bafles creates the turbulence of the hot air carrier and thus increases the collector's efficiency. The 
diverse types of air collectors are principally those for which airpasses above or below the absorber, 
or atfirst above then below. The contribution of this study in the field of air solar collectors consists 
of measurement of heat losses and the estimation of efficiency of two types of collectors based on 
assumedflows. Smaller baffles create weak turbulence. The gain in efficiency compared to collectors 
without baffles is about 25 %. The bigger transversal bafle occupies 72 % of the collector's width. 
Combined with smaller bafles, placed longitudinally, this gives a meanderingjlow and promotes 
turbulence. Thus the efficiency is increased by approximately 60 % compared to collectors without 
baffles. 

NOMENCLATURES 

A Surface area of collector mz 
b Air channel thickness m 
cp Specific heat JkgK 
D Hydraulic diameter m 
d Thickness of still air layer m 
eb Thickness of insulator m 
g Acceleration due to gravity m/s2 
Gr Grashof number 
h Heat transfer coefficient between 

surfaces "x" and "y" W/mK 
hw convective heat transfer coefficient W/m2K 
hay Radiative heat transfer coefficient 

between surface "x" and "y" W/mzK 
i Delta wing incidence do 
I, Incident solar flux W/mz 
L Length of collector m 
1 Width of collector m 
m Aii flow rate (mass per unit of 

surface area) kg/sm- 
Nu Nusselt number 
QV Air flow rate (volume) per unit of 

surface area m3/sm2 
Re Reynolds number 
S Air flow section m2 
T Temperature K 
U, Overall losses coefficient (back of 

collector) W H  
V Air velocity m/s 
a Solar absorptance of the absorber 

plate 
p Coefficient of thermal expansion 

of air 11 d" 
or Wing opening angle d" 

y Angle between whirls and delta 
wing d" 

p Air dynamic viscosity kg/ms 


































