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Abstract

This paper showed the a numerical analysis of the thermal and flud flow in solar concentration
absorber with tilt angle, and the purpose of this study is to obtain the optimum tilt angle of the
absorber. The boundary conditions of a numerical model were assumed as fllows @ (1) The heat
source is located at the center of absorber. (2) The bottom wall is opened and adiabatic. (3) The
top, right and left walls are cooled wall. The parameters for the numerical analysis are tilt angles
and Rayleigh numbers ie, tilt angle 6= 0", 15", 30" , 45" , 60" , 7" , 90" and 101 =< Ra =103.
The velocity vectors and isotherms were dense at wall side and the heat source. The mean
Nusselt number had a maximum value at = 0" and showed a low value as the tilt angles were

increased. Finally, the decrease rate of mean Nusselt number was appeared small with tilt angle
when Rayleigh numbers were increased.
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Fig. 1. Schematic diagram of numerical
model.
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(c) 6=60° (d) 8=90°
Fig. 2. Isotherms distributions of solar
concentration absorber for tilt angle
al Ra= 10 .

(c) §=60° (d) 6=90°

Fig. 3. Velocity vector distributions of solar
concentration absorber for tilt angle
at Ra= 10 .
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(c) G=60° (d) 6=90°
Fig. 4. Isotherms distributions of solar
concentration absorber for tilt
angle at Ra= 10°.
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(c) G=60° (d) =0
Fig. 5. Velocity vector distributions of solar
concentration absorber for tilt angle

at Ra= 10°.
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(c) 6=60° (d) 6=90°

Fig. 6. Isotherms distributions of solar

38

concentration absorber for tilt angle
at Ra= 10°.
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(c) B=60°

(d) 8=90°
Fig. 7. Velocity vector distributions of solar
concentration absorber for tilt angle

at Ra= 10°.

1.0
< 0.5
= 20
x M
‘of v,%'-._.-"‘.-“
vvvv : Vvvvv‘.vvvvwv.‘loz)ho
vvvvv:i:.l. o W‘vvvvv O%lc‘
vvvv7v ot ooo‘f,o ?vv
vvvvv::..ul...- - vv
g..-"
0.0 T T— T
0.00 0.08 0.16 0.24 0.32 0.40 0.48 0.56 0.64
X H
(@ Ra= 10

0.00 0.08 0.16 0.24 0.32 0.40 048 056 0.64
X/H

b) Ra= 10°
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Fig. 11. Mean Nusselt numbers distributions
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Table 1. Mean Nusself numbers with the
tit angles and Rayleigh numbers

| Ra=10*| Ra= 10°

0 4.573 12.440 25.216

15 407 12.279 24.994

30° 4.319 11.791 24.14

45 4.050 11.030 23.630

60" 3.743 9.910 22431
(5} 3.369 1.219 10.070
N 3.035 3.773 H.744
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