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Numerical investigation of natural convection heat loss

in solar receiver for dish concentrating system
Myeongcheol Kang, Yongheack Kang, Jongkyu Kim, Jinsoo Kim, Seongyeon Yoo

Key words : Dish concentrating system(BA|&8 FFA)2H), Solar Receiver(l YL FT71),
natural convection heat loss(RETF d&4)

Abstract : In dish concentrating system, natural convection heat loss occurs in cavity receiver.
Heat loss mechanisms of conduction, convection, and radiation can reduce the system efficiency.
To obtain the high efficiency, the receiver is to absorb the maximum of solar energy and transfer
to the working fluid with manimum of heat losses. The convection heat loss is an important factor
to determine the system performance. Numerical analysis of the convection heat loss of receiver
was carried out for varing inclinaton angle from 0°to 70°with temperature range from 400°C to 600TC
using the commercial software package, Fluent 6.0. The result of numerical analysis was
comparable with convection heat loss model of solar receiver.
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Fig. 1 Variation of convection heat loss at
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Fig. 3 Temperature contours at 400°C for different inclination
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Fig. 2 Variation of convection heat loss with
various receiver temperature

T Q&4 e ZAdtn A5 ex HdA e A
o] FAIE B%E EYo. AT L= 400CA

< Zx 0% 4650 7059 7399 vl 3}
of d&4dol 3.9 A el FF2E7L
600 Col A= e 49 H =7} HUG.

Fig. 3& <=7 Z=7t 07, 30°, 50°,
70°20 A99 2% R¥IE RAFE ol
F4719 EHL2E7F 400CE o F5719 4=
of welx BAHE 2EE HAdFEY, 4z 0
oA RWE 7ML F7I7F FEFIGORE E07)
TN FFLEE AA Q7|2 wA Y3k
ok, 539 2] convective zonel & 3B}¢t
o] FAxo] 9o stagnation zoneS FIFE
gael FulstA A" AE £ 5 UH.

T 30° M= e FAE stagnation
zoned LE7} 7] AAY wiwol 2% 9 HA}
Al FAH glen RE FEHE ZEE
2t e 7b 2 7449 wjuste] 4493 Eole A
£ ¢ F Y.

4% 50°¢ 2% AF-29 fFol FHSH
o531 §F 4ol P44 stagnation zone
T AFs 3712 F718k4 o). stagnation 2%
+ WA {FAEHA JEda Qo eV}
70°°) o]2W 2fJR-29] f-Fo] EAHFA EFAE

- 682 -



o] §39 10~20%%°] convective zoneo] e}

3 4de YA P stagnation zoneo A BH 9

259 A9 gt} 2 R §5ol
F YAS gy 325 dA4o] LAY,

800
—u— Koenig & Marvin
700 - —e— Stine & McDonald
1 %y *  Kumar & Reddy
g 600 \. —w— Simulation
7] =
% 0] [ T_suf=4007T ]
L _
3 400
I -
% m ]
z 2004
O
o -
100 -
0 1 | I T L) I 1 |
-10 o 10 20 30 40 50 6 70 80

Receiver Angle[degree]
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Fig. 5 Comparison of heat transfer coefficient
(Stine & McDonald, simulation)
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