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The semi-analytic solution of natural convection for
vertical cylinder with constant physical properties

Huang Weimin  Feng Yizhi  You Hui
(College of Power Enginesring. ECUT)

Abstract  The conditions of existence of an analogous solution of vertical cylinder's natural
convection with constant wall temperature is presented in the paper. A semi-analytic solu-
tion has been obtained with the method of weighted residuak, which is suitable for any
D/L ratio. The study illustrates: when cylinder radius R —0, the convective heat tansfer
coefficient increascs, accompanying with the increase of natural convection flow and at the
position of long L, the boundary layer is similar and equal, leading to an unique solution
of both the constant wall ternperature case and the constant heat flow case.

Keywords natural covection; vertical cylinder; analogous solution; semi-analytic solution,
method o f weighted residuals
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