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Abstract

The steady laminar mixed convection from two finite vertical parallel plates has been studied
by numerical procedure. The governing equations are solved by the finite difference method and
point successive over relaxation scheme at Re=100~1000, Gr=0~10% Pr=0.71 and dimen-
sionless plate spacing 5/¢=0.05~1.0, The plume interaction caused by the thermal interferen-
ce of two plates is observed. As Reynolds numbers are increased, optimum plate spacings are
moved to narrow spacings at the same Grashof number, and as Grashof numbers are increased,
to wide spacings at the same Reynolds number.
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Fig. 3 Isotherms for various plate spacings at Re=
100, Pr=0.71, Gr=10°
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Fig. 4 Total mean Nusselt number distributions for
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Fig. 5 Total mean Nusselt number distributions for
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Fig. 6 Mean Nusselt number distributions of free
stream region for various Reynolds numbers
at Pr=0.71, Gr=10*
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Fig. 9 Dimensionless temperature distributions of
over-lap region for various plate spacings at
Re=300, Pr=0.71, Gr=10%
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Fig. 10 Dimensionless vertical velocity distributions
of over-lap region for various plate spacings
at Re=300, Pr=0.71, Gr=10* and x/¢=1.0.
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Fig. 11 Dimensionless vertical velocity distributions
for over-lap and free region at Re=300,
Pr=0.71, Gr=10%, b/4=0.2, x/¢=0.0 and
x/€=10.
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Fig. 12 Comparision of experimental and numerical isotherms at Re=200, Pr=0.71, Gr=6016, 4¢=0.33

71 913k, A9 T FAR WA, +AH4
slgch, AYLe 48 £%2 Az, Mach-Zender
ZHAAE A&se] gtk AN Eglold 31
o] 23F Mo, HAlHoz F YAFS & 4
ek

.48 g

T2 A BHolA Y EAF ALl 3o
100 Re<1000, Pr=0.71 0<Gr<10° % 0.05<
b/€<1.09] WHellA FANHqE A &4 2
< AE% 2

(1) &< GrashofsellX HA % AL #o]
257 FAEFE FL FolA vebych

(2) &9 dHolszgolA AR 3 AL
Grashof4-7} 71845 ¥ FolA vebxic,

(3) A HF FAESFE Holg2srt F
M5 ¥ g JHAH, b/eol BAGe] A9
4A4E %L sHAeh

(4) FAAY BT FAESTE b/67) F& A3F
A F4E 2A

(6) FAMAF Ag2 A2z & AA3A

o}

= U

e

(1) Yang, R. and Yao, L.S., 1987, “Natural Convection
along a Finite Vertical Plate”, ASME J. of Heat
Transfer, Vol. 109, pp. 413~418.

(2) Kays, WM. and Craford, M.E., 1980, “Convective
Heat and Mass Transfer”, McGraw-Hill, New Yark,
2nd ed., pp. 133~160.

(3) Miyamoto, M. and Aklyoshi, T., 1981, “Free Con-
vection Heat Transfer near Leading Edge of Semi-
Infinite Flat Plate with Finite Thickness”, JSME,
Vol. 24, pp. 1945~1952,

(4) Yousef, WW., Tarasuk, W.J., and Mckeen W.J,,
1982, “Free Convection Heat Transfer from Upward-
Facing Isothermal Horizontal Surfaces”, ASME J. of
Heat Transfer, Vol. 104, pp. 493~500.

(5) Miyamoto, M., Katoh, y. and Kurima, J., 1985,
“Free Convection Heat Transfer from Vertical and
Horizontal Short Plates, Int. J. Heat and Mass
Transfer, Vol. 28, pp. 1733~1745.

(6) Sparrow, EM., and Gregg, J.L., 1959, “Buoyancy
Effects in Forced Convection Flow and Heat Tras-



T 44 Bl ERAF A% 1651

fer”, ASME ]. of Applied Mechanics, Vol. 13, pp. 133
~134.

(7) Lloyd, J.R. and Sparrow, EM., 1970, “Combined
Forced and Free Convection Flow on Vertical Sur-
faces”, Int. J. Heat and Mass Transfer Vol. 13, pp.
434~438.

(8) Bar-Cohen, A., and Rohsenow, W.M., 1984, “Ther-
mally Optimum Spacing of Vertical, Natura! Con-
vection Cooled, Parallel Plates”, ASME J. of Heat

Transfer, Vol. 106, pp. 116~123.

(9) Mercer, W.E., Pearce, W.M., and Hitchcock, J.E.,
1967, “Laminar Forced Convection in the Entrance
Region Between Parallel Flat Plates”, ASME J. of
Heat Transfer, pp. 251~257.

(10) H¥&A, 4A3, 1988, “42 HY HyYl Mo &
Y fF dAL", dArAGs=EA, 13, A2
%, pp. 299~306,



