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Numerical study of heat transfer in two types of cylindrical and spherical
optimized receivers 95
Jalil hsseinzadeh!, Arash mohebbi?

1Department of Mechanical Engineering of Agricultural Machinery, Facultycef'Agriculture, Urmia University, Iran
2Department of Mechanical Engineering of Agricultural Machinery, Facﬁlty of Agriculture, Urmia University, Iran
2D numerical analysis of combined laminar natural convection and.siitface radiation in the modified cavity receiver
of a solar dish was presented. Two separate Nusselt numbers weresproposed for both natural convection and surface
radiation. The incorporation of the radiation in a modified cavity regeiver completely alters the heat loss rate. It was found
that the convective loss was significantly influenced by the ofientation of the receiver. The convection heat loss was
dominated by the radiation heat loss for higher receiver in¢lin@tion angle (>45¢). The radiation heat loss was considerably
influenced by the area ratios. The receiver showed better pe‘r}ormance at an area ratio of 8. The model may effectively be
used to estimate the convection and radiation heat lgssesifrom the cavity receiver of solar parabolic dish collector system.

The accuracy of the combined natural convection‘apd'surface radiation heat loss estimations of modified cavity receiver

may be improved by incorporating 3D effects. « "

Keywords: heat transfer, cylindrical receiyers and spherical optimized receivers
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Rayleigh Nusselt number (Nue ) Percentage

number (Ra) Yasuaki et al. [1] Prasent work of deviation

2.7763 x 10° 4.25 4.31 ~1.41 S
1.9437 x 100 6.91 6.57 4.92

2.8523 % 100 7.60 7.34 3.42 S
4.9288 x 100 8.72 9.10 —~4.35 2

7.8266 = 10° 9.78 10.00 2.25 S

2.2818 x 107 12.79 12.92 ~1.01

1.1683 = 10/ 10.82 10.68 1.29
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