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ABSTRACT

The objective of this study is to explore the heat transfer enhancement from a
uniformly heated vertical channel by effect of adding divergent extension and abrupt extension.
Numerical and experimental investigations have been undertaken to explore the heat transfer
enhancement obtained. The numerical investigation is done by building two-dimentional
numerical model and solved by finite element discretization. In both of methods, the height of
channel is the same. The case of adding divergent extension, investigations are carried out for
vatues of the channel aspect ratios (L,/b) are 2.5 and 5, the extension ratios (L/L,) are 2 and 3, the
expansion ratios (B/b) are in between 1-7 and heat flux supplied (q") are 100 and 300 W/m”. For
adding abrupt extension, investigations are carried out for values of the channel aspect ratio is 5,
the extension ratios are 2 and 3, the expansion ratios are in the 1-7 range and heat flux supply of
100 W/m’.

The experimental and numerical results are in good agreement. It is found that adding
divergent extension and abrupt extension downstream of the uniformly heated vertical channel is
able to increase heat transfer due to the heat that wall temperature reductions and average Nusselt
number increases about 1-24% when it is compared with the case of channel without extensions
depending on the extension ratio and the expansion ratio. In case, the channel aspect ratio equal to
5 and heat flux supply of 100 W/m’, it is found that adding divergent extension at the expansion
ratio equal to 5, the extension ratio equal to 3 is able to increase heat transfer higher than all cases

of adding abrupt extension.



