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ABSTRACT

The objective of this research is to study the heat transfer enhancement
in an isothermal, vertical, parallel-walled channel incorporated with a heated auxiliary
plate and an adiabatic chimney. The numerical study have been undertaken by the
self-educated computer program. The program has been developed using finite volume
method to reckon average Nusselt number (Nup) in air-cooled channel with maodified
Rayleigh number (Ra;) ranging 1< Ra} <10%. The calculated Nu, are validated by
comparison with the others similar researches. The validation shows that the Nu,
difference are moderately high (approximately 8-24%), due to different boundary
conditions applied on each research. However, the differences of the computed Nu,
ratios or the enhancement ratios are in close agreement with the reference researches.

In the case study, Nu, ratios indicate that adding auxiliary plate and chimney
of the uniform wall temperature channel is able to increase heat transfer due to Nu,
ratio greater than one for all Ra} ranges studied in this research. The application of
heated auxiliary plate and chimney can boost Nu, up to about 31% at the optimum Ray
of 90. According to numerical results, it has been found that the application of the two
accessories should be applied in the channel with Ra} greater than 90. In case of Ray
smaller than 90, the installation of chimney (with no auxiliary plate) is the optimized

configuration for heat transfer enhancement.



