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PIV Measurement of Natural Convection in a Square
Partitioned Enclosure

Kwang-Hee Kim, You-Gon Kim
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Abstract

A, Cross-correlation(’d &

W w5 F3}), Horizontal
&)

Enclosure(A A1} &

The paper presented some results of a experimental study of natural convection in partitioned 2D
square enclosure. The square enclosure consist of two adiabatic vertical walls and the upper cold and
the lower hot walls. A partition is positioned perpendicularly at the center of left vertical insulated wall
The PIV mesaurements were performed with the variations of the partition length and inclination of
enclosure. The working fluid is water with a Prandtl number of 6.996 at 20 C temperature. A captured
images were calculated by using a Cross-Correlation(Multi-frame/Single-exposure) method.
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Fig. 3 (a) streaking image (b) streamline
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Fig. 7 Streamlines for various inclination angles
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Fig. 8 Streamlines for various inclination angles
(L= 08H)

-712 -



o
[*3

-

i)
rg
>,O
%)
g [P
o

1B
o 2
K
ag Il
o,
>
@

-

¢

)

)

I e
o

oft 1y
o A
o

o ot wo ¢

>~

=

N

r o
oft
o2

<
-|u: ¢
J
in

/2 &
o AL
9 tjo r&
£z 2
e
e =
to o

W fo B HI

~ Hr o
o lo,

f
ne e

o M

fo
-
N de

&

o
Lo

o X2
o
)

IS
W ooy o

el

2
~

e

o
2
ol
o,
£
>
N

6t

e

O
4 1 1
of
& g
£ o
off @ 3@ o
N = fo o
N oy H oo

oo 8 o
LN e ool

=

il
ro

i

(1) Nansteel, M.W and Grief, R.,1981,“ Natural
Convection in Undivied and Partially Divided
Rectangular Enclosure” , ASME J. Heat Transfer,
Vol.103, pp.623-629

(2) K.Hanjalic, S. Kenjeres, F. Durst,1996,“ Natural
Convection in partitioned two-dimensional enclos
-ures at higher Rayleigh numbers” , Int. J. Heat
Mass Transfer, Vol.39, No.7, pp.1407-1427

(3) Bajorek, S.M., and Lloyd, J.R.,1982

“ Experimental investigation of Natural Convection
in Patritioned Enclosures” , ASME Journal of
Heat Transfer, Vol.104, pp. 527-532

(4) Taik Sik Lee, Sang Woo Lee, 1987, “ Effect of
Horizontal Conducting Walls and Partitions on
Two-Dimensional Laminar Natural Convective
Heat Transfer in a Rectangular Enclosure” |, ¥
Nz23. Y538, Al6d, A2, pp.204-215

(5) 1. K. Chung, J. Y. Kim, H. J. Lee, 1991,

“ Partition-Induced Oscillatory Motion of Natural
Convection in Square Enclosure Heated from
Below” , Dept. of Precision Mechanical Engine
-ering, ATR I A19A, A 13, pp.55-62

(6) J. S. Kim, I. K. Chung, D. J. Song, 1993,

“ Oscillatory Motion of Natural Convection in
a Square Enclosure with a Horizontal Partition”
7\ 25 B %3ea), AsH, 4T, pp.285-294

(7) J. S. Kim, I. K. Chung, D. J. Song, 1995,

“ Natural Convection in a Partially Opened
Enclosure with a Horizontal Divider” , 3 7] %
3353, A78, A3E, pp.528-537

(8) 1. K. Chung, D. J. Song, J. S. Kim, 1994,

“ Effects of Inclination of Enclosure and Parti
-tion on Natural Convective Heat Transfer in a
Partitioned Enclosure” , 3 7] %3 3% 53,
Aed, #3F, pp.302-314

-713 -



