A Btsl 200195 EASEU =S D pp. 642647 KSME 015505
HId Jded 37159 € 2 w4dws

x%
4y

ol

HiZE - o|F4Y" - olHy” - FEYUT H

r

Thermal and Fluid Flow of the air layer in
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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 20T. 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 6 =75 °.

7549y T : temperature[°C]

a : grid a space regulation coefficient T, : heated wall temperature[°C]

: gravity acceleration(m/s’] T. : cooled wall temperature[°C]
Gr : Grashof number U : X direction velocitylm/s]
H : vertical lengthlm] V : Y direction velocity[m/s]
E : turbulent energy[m?/s?
L : horizontal wall length[m] Greek letter
Nu : local Nusselt number B thermal expansion coefficient(K ']
"Nu : mean Nusselt number € : turbulent energy dissipation rate
Pr  Prandtl number @ : solar collector tilt anglel °]

u#,  turbulent eddy viscosity[kg/ms]

- o : densitylkg/m’]
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Fig. 1 Schematic diagram of numerical model.
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Table 1 The standard constants and function of
the turbulent model.
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Fig. 2 Isotherms distributions with various tilt
angle at 4T=20T.
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Fig. 9 Distributions of mean Nusselt number at
various tilt angle.
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