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Abstract

This study represents numerical analysis on the thermal and fluid flow of the air layer in a
solar collector. The boundary conditions was assumed that the top and bottom wall of the air layer
have a heating and cooling surface, respectively, and this calculation model have a solid body with
a cooling temperature of 20C. As the results of simulations, the magnitudes of the velocity vectors
and isotherms are increased proportionally to the tilt angles. As the tilt angle is increased, the
mean Nusselt numbers are increased and the maximum value of the mean Nusselt number was
appeared at tilt angle =75 ".
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a - grid a space regulation coefficient
g gravity acceleration[m/s’]

Gr  Grashof number

H  vertical length[m]

k  turbulent energy[m®/s]

L horizontal wall length[m]

Nu . local Nusselt number

Nu © mean Nusselt number

Pr  Prandtl number

B ¢ thermal expansion coefficient[K ']
. turbulent energy dissipation rate

6 : solar collector tilt angle[ °]

i, - turbulent eddy viscosity[kg/ms]

o densitylkg/m’]

.M E

A AFEESl dldAY] iFES AAa 9
= 34 e #4d 2 AT 243 dd%
Jfl T3 BAS oplEtn doem A AAZH
Wé kARl A Arde] st &8-S
S350l e B A thFES 4%
1 o|&sta %J“ *‘7‘4013}
ﬂ% AR, A7hE
1 EH&‘JU e
% 1‘4 A A

Fig. 1. Schematic diagram of
numerical model.
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Table 1. The standard constants and function
of the turbulent model.

B, = pgBAT - sinf
B, = pghAT + cos (6)

1.44 1.92 1.3 1.0 0.7
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Fig. 2. Isotherms distributions with  various tilt
oU;\1__ 3 angle at 4T=20C
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Fig. 3 Velocity vectors distributions with various
o 7| A tit angle at 4T=20°C.
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Isotherms  distributions with various tilt
angle at 4T=60TC.

Fig. 4.
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Fig. 5. Velocity vector distributions with various
tilt angle at 4T=60C.
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