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On the Natural Convection of Water near Its Density Maximum
in a Square Cavity with a Partition on the Hot Wall

Yen-Li Yih

Department of Mechanical Engineering
Cheng-Shiu University
Kaohsiung, Taiwan 833, R.O.C.

ABSTRACT

This study reports numerical results on the natural convection heat transfer of water near its
density maximum in a square cavity with a partition on the hot wall. The two vertical walls of the
cavity are respectively heated and cooled, while the two horizontal walls are adiabatic. Analytical
descriptions of flow patterns, temperature profiles in the water layer and convective heat-transfer
coefficients are presented in this study for various density distribution parameters R, Rayleigh number
Ra, and dimensionless length of the partition L/W. The dimensionless height of the partition H/W is set
to be 0.5. Numerical results indicate that adding partition on the hot wall can increase the rate of heat
transfer by as much as 99% compared with a wall without partition for R=0.5, Ra=10* and L/W =0.75.
But for R=0.4, Ra=10" and L/W =0.25, the decrease in heat transfer is 10.8%.

Key Words: natural convection heat transfer, density distribution parameter, Rayleigh number.
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