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Abstract

*% ok

Convective heat loss from solar tower receiver is experimentally investigated in wind
tunnel with tilt angles and operating conditions. In order to simulate the receiver, an
electric heater, which is made of aluminum (width : 100 mm, height : 100mm) is used and
installed in the wind tunnel. The convective heat loss from the receiver is dependent on
the direction and the velocity of the wind and the surface temperature of the receiver. The
tilt angle and surface temperature of the receiver are varied from Qo(cavity facing straight
down) and 90o(cavity aligned horizontally) and from 150C to 2507, respectively. Also,
the wind speed is changed from 0 to 4m/s. The convective heat loss is obtained by
measuring consumed power to the heater to maintain the desired surface temperature. It
is concluded that Nusselt number increases with increasing wind speed for all cases.
Especially, it is showed that Nusselt number can be maximized when the tilt angle is 30o0.

Keywords : solar tower &< 7](solar tower receiver), &%7)(receiver), ¥ &(wind tunnel),
AR Z}=(tilt angle), T2 E 4 (Nusselt number)
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Q  : heat transfer rate(W)
[ . electric current(A)
V  : electric voltage(V)
h . averaged coefficient of convection
heat transfer (W/m’'+ K)
A heat transfer area(m’)
D  : height(m)
- kf  : thermal conductivity of air (W/m + K)
Nu : averaged Nusselt number
Re ! Reynolds number
Gr ' Grashof number
U . velocity of air(™s)
Tf : film temperature(T)
Tw : surface temperature(C)

Too  : ambient temperature of air(C)
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218! 1. Schematic diagram of experimental system
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# 2. Heat losses for variable angles and Reynolds number for each setting temperature

Heater Surface o Convective Heat losses (W)
Temperature 0° 15° 30° 45° 60° 75° 90°
0 0 4.4 9.6 14.8 11.8 10.8 10.8
10000 17.8 27.8 36.9 32 29.2 28.1 28.4
150T 20000 31.4 46 73.6 66.0 55.9 45.1 45
30000 43 .4 69.6 100.6 91.6 77.6 64.6 60.6
40000 55 84.6 125.6 113.6 99.6 34.6 80.6
0 0 0.9 19.9 24.9 23.3 154 17.1
10000 21.9 217.77 50.8 46.8 36.8 35.8 34.8
200C 20000 41.8 63.8 97.8 89.8 83.8 61.8 49 .8
30000 59.8 90.8 136.8 125.8 113.8 85.8 62.8
40000 71.8 117.8 172.8 164.8 142.8 109.8 73.8
0 0 14.8 28.8 29.8 33.8 34.8 22.8
10000 19.8 49 8 00.8 58.8 58.3 48 .8 39.8
250T 20000 35.8 75.8 102.8 99.8 95.8 64.8 51.8
30000 49.8 102.8 141.8 134.8 128.8 79.8 62.8
40000 64.8 125.8 175.8 165.8 153.8 95.8 74.8
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