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Heat transfer of natural convection from vertical and horizontal rows of
multiple heat sources and their non-dimensional correlations

Kitamura, Kenzo
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Natural convective heat transfer from the rows of multiple heat sources to
air has been investigated experimentally in the present study. The heated horizontal cylinders and
vertical plates aligned in the horizontal and/or vertical directions with constant spacing were
adopted as the heat sources to simulate the rows or banks consisted with a large number of tubes and

plates, which are typically seen in the practical heat exchangers or heat sinks. The experiments
began with the measurements of the heat transfer coefficients of the heat sources placed in the rows
or banks. The coefficients were, then, arranged with various non-dimensional parameters to obtain
empirical heat transfer correlations. After several trials and errors, we have found that the
Nusselt numbers of the heat sources are well correlated with the specific non-dimensional parameters
when the gaps between heat sources are adopted as the characteristic length in the Nusselt numbers
and the non-dimensional parameters.
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