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Experimental Study on Natural Convection Due to Horizontal
Temperature Gradients in a Stably Stratified Enclosure

Koh Jang-gwun*, Hyun Myung-taek*

ABSTRACT

Experimental investigations have been conducted to study natural convection of a stably
stratified salt-water solution due to lateral heating in a rectangular enclosure of aspect
ratio, 3.0. Depending on the buoyancy ratio, N, which represents the relative magnitude
of solutal stratification to thermal buoyancy, four distinct flow regimes are observed.
Formation and growth of the four layered flow structures is visually observed and
described, with the corresponding temperature and concentration distributions in each

layer.

715 A Ra, thermal Rayleigh number, g5  TH'/ux

] Sc  Schmidt number, v/D
Ar  aspect ratio, H/L
. ) ~T temperature difference{C
" C concentration difference(wt%) P (c)
X horizontal coordinate(m)

D Diffusivity of sait(m’s™)
) ) . Y vertical coordinate(m)
g acceleration due to gravity(ms™)
H height of the enclosure(m) Greek symbols
L width of the enclosure(m)
; svity Cam2as!
Le Lewis number. /D « thermal diffusivity(m’s™)
o , H . e~ |
N buoyancy ratio, 5.°C/87.T Ki thermal expansion coefficient(C™")
. o1
Pr Prandtl number, v/ 3 solual expanson coefficient(wt% ')
v kinematic viscosity (m*s™")

Ra, soutal Rayleigh number, g3 CH"/va
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Fig. 3 Typical flow patterns in the enclosure :
(a) Solutal effect dominant:Ra,=1.43X10°. Ra,=8 43X10°(N=58.9),
(b) Both effects comparable:Ra,=9.21X10", Ra,=4 61x10°(N=50.1),
(c) Both effects comparable:Ra,=1. 65X10° Ra,=4, 17X10°(N=25.2),
(d) Thermal effect dominant:Ra,=7, 08X10°, Ra,=5 08x10°(N=7.2)
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