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A Computational Study of Natural Convection in

Vertical Rectangular Enclosures with Partiton Plates
of Finite Thermal Conductivity

A B ®B* . = £ AW
( Park, Man Heung) (Lee, Jae Heon)

ABSTRACT

A theoretical study by numerical method has been performed on the natural con -
vection of an air contained in enclosures. The enclosures have rectangular cross
section with one vertical wall heated and the other cooled, and with two horizo-
ntal partition plates of finite thermal conductivity,

Steady two-dimensional flow was assumed,

The computation was executed by means of the Implicit Alternating Directidn
(I-A°D) finite-difference method.

Two partition plates of Aluminium whose thickness were 0.05mm was employed in
computati oﬁ .

Isothemals, streamlines, local Nusselt numbers and mean Nusselt numbers were
obtained for various Grashof numbers and aspect ratio and these results were co -
mpared with those in the case of the enclosure with two horizontal insulated pl-

ates,

From the present results, the heat transfer in the case of partition plates was
greater than that in the case of insulation, |
This study suggests a method to measure the overall heat-transfer of coefficient

in- double walls which supported by partition plates for insulative construction,

i ¥ R OB . g Acceleration due to gravity
| Gy Grashof number (gB(82-8,)D*A4?%)
Cp  Specific heat h Local heat tranfer coefficient
b Width of enclosure k Thermal conductivity of fluid
* LEEH ERABER KB ke  Thermal conductivity of partition
** E®E BBABE THAR plates
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L Height of enclosure

L/D Aspect ratio

Nup Local Nusselt number(hD/k)

EI-J Mean value of Nusselt number

p Dimensionless pressure(P'D/py? )

P Prandt! number(uCy /K )

Qa Total heat tramsfer in the case
of partion plates

QB Total heat transfer in the case of
insulation

R Ratio of enclosure height to 1its
width{ L/D)

Ra Rayleigh number (G;XP;)

t/ Dimensionless thickness of parti-
tion plates( d/D)

T Dimensionless temperature{(f-6.)
/(0p-6c))

U Dimensionless velocity in the X
direction( uD/v )

\Y Dimensionlegs velocity in the Y
direction( vD /¥ )

X Dimensionless. vertical coordinate
(x/D)

Y Dimensionless horizontal coordin-
ate(y /D)
Temperature

7 Temperature of cold plate

Gn Temperature of hot plate

v Kinematic viscosity

A Viscosity

0 Density

B Volume coefficient of thermal
expansion

T Dimensionless time(tY /D?)
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