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Turbulent natural convective heat transfer charateristics in a square
enclosure with control plates attached at the horizontal partition

J. S. Kim

(Received July 2, 1999 revision received October 2, 1999)

ABSTRACT

Turbulent natural convective flow and heat transfer in a square enclosure with
horizontal partition are investigated numerically. The enclosure is composed of a lower hot
and a upper cold horizontal walls and adiabatic vertical walls. Partitions carried with the
upward, downward, and both control plates are attached perpendicularly to the one of the
vertical insulated walls, respectively. The low Reynolds number k-& model is adopted to
calculate the turbulent thermal convection. The governing equations are solved by using
the finite element method with Galerkin method. The computations have been carried out
by varying the length of partition, the position of control plates, and the Rayleigh number
based on the temperature difference between two horizontal walls and the enclosure height
for water(Pr=4.95). When the control plates are attached at the edge of partition, the
stability of oscillating flow grows wrose with the increase of Rayleigh number and the
partition length. The heat transfer rate has been reducer than that of no control plate due
to the restraint of control plates with the increase of Rayleigh number.

Key words: Oscillatory Flow(Z%#%), Turbulent natural convection(\d& AW F), Low Rey-
nolds number k~€ model{A #lolE 2 + k-¢29), Control plates(# o] %), Horizontal
partition(=+ 38 2 #), Square enclosure(QJA2t8 L #HFT7H)
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Fig. 1 Schematic diagram of a square enclosure.
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Ra=10", L/W=03.
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