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Abstract — This work investigated the influence of the chimney dimensions(exit and entrance length, and
diameter) on the heat transfer of a vertical cylinder in a duct. The measured mass transfer rates for the natural
convection of vertical cylinder in a duct were presented for Prandlt number 2,094, Rayleigh number in the range
of 4.55x10°, 5.79x10", and 1.69x10"". Experiments were performed using a copper sulfate electroplating system
to simulate heat transfer based upon the analogy concept. The diameter of the duct was varied from 0.06 m
to 0.14 m, and the heights from 0.30 m to 1.10 m. Nusselt numbers measured at open channel condition agreed
well with the existing laminar heat transfer correlations for vertical plate developed by Le Fevre. The increase
of the exit length enhanced the heat transfer up to a certain duct height but further increase does not affects
the heat transfer. The heat transfer decreased with increasing the entrance length up to a certain duct height
and was constant at further increase. The Nusselt number decreased with increasing the diameter of duct, until
Nusselt number becomes similar to that at open channel beyond a certain diameter.
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