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Free Convection due to Vertical Isothermal
Wires Immersed in Water near its Density Extremum

Key words . Vertical isothermal cylinder (£ 5-&97]%), Short cylinder (-2 97]%), Long cyl-
inder(?) 97]%), Wires(Z4), Modified rayleigh number (44 ®dal%)4), Aspect

ratio(ZF3v])
Abstract

A numerical analysis is carried out to study the two-dimensional steady state natural con-
vection from vertical wires immersed in cold pure water. The surface of the wire is 0C
unifrom temperature. Results of the analysis are presented for free stream temperature from
0C to 25C and the aspect ratio N from 5.26 x 107° to 1.0 x 1072 The effects of the density
extremum and aspect ratio on the {low pattern and the heat transfer characteristics are dis-
cussed

As the aspect ratio N becomes larger, in the range of 1.0C <T.<44C and 6C<T.<17TC,
the effect of Pr number on the heat transfer is shown to be more significant than the aspect
ratio. Investigating into the effect of the density extremum on the heat transfer from wires,
the new heat transfer correlations are suggested with the relation of average Nu mumber
vs. modified Ra number. Here, the coefficient values C of correlations are presented as the
function of density extremum parameter R". The effects of the density extremum parameter

are also discussed.
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