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A Study on Increasing Thermal Performance of Solar Collector by
Utilizing Honeycomb Structures

Jong Bo Kim and Young Chil Park

Abstract

In the present study, improvement of the solar collector performance by utilizing honeycomb
structures is being investigated.

Installation of honeycomb structures inside of the collector induces the suppression of would-be
natural convection phenomena within the collector enclosure spacing. It also minimizes infrared
radiation heat loss from the collector absorber plate to the surrounding. '

Experiments have been carried out a collector with 40 x20mm rectangular honeycombs, 20X
20mm square honeycombs and without honeycombs. The results are presented for the three
cases for comparisons. The collector model has been installed at various tilt angle from 15°
to 60° measured from the ground. The influence of the tilt angle to the heat performance of

the collector is also presented.
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Fig. 1 Schematic diagram of experimental app-
aratus
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Fig. 2 Honeycomb structures
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Fig. 4 Experimental results for flat-plate no-
honeycomb solar collector
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Fig. 5 Experimental results for rectangular, 40X
20mm, honeycomb solar collector

4
X0

SOJLW(‘L_L“ T
———— TILT ANGLE__J‘._ |
. % e |

-+ — & S DR .
%130 gg:: __"L N
%20} - - [,_4_1
uE>|5~ 5 (,&W%f._,i_
3 e |
RIIE== LJJ |

- _;' 4‘?‘ 0 P
8 - el T B e

RAYLEIGH NUMBER
Fig. 6 Experimental results for square, 20x20
mm, honeycomb solar collector
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Fig. 7 Two components of free convection flow
motion in enclosed air layer heated from
below
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Fig. 9 Comparisons of experimental results of the
solar collector at =45
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Table 1 Experimental values of C and N for

empirical correlation
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