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An Experimental Study on Free-Convective Heat Transfer of Horizontal
Cylinders in Vertical Array

Ikuo Tokura, Hakaru Saito, Koki Kishinami

and Kazuo Muramoto

Abstract

In this report, experiments on the free convection heat transfer from cylinder arrays of 2, 3 and 5 lines
have been carried out to find the local and average heat transfer coefficients of each cylinder and average
ones of the whole cylinder arrays respectively, and also to clarify the dependabilities of those
coefficients upon both the flow fields around arrays and the geometric figures including diameter (d),
spacing (b) and the number of cylinders.

The heat transfer coefficients on the surface adjacent to the stagnation points of a cylinder were
decreased with decreasing spacing. The empirical formula was proposed to predict the average Nusselt
number of 2-nd cylinder (upper one) in 2-cylinder system, which also to be applicable fairly well to that
of the upper parts of cylinders in 3 and 5-cylinder systems when the spacing is large (greater than 5 times
of diameter). Finally, from the discussion on the average Nusselt numbers for the whole cylinder arrays,
the suitable spacing ratio(b/d) for a heat exchanger being good performance in heat transfer coefficient
and compact in size was found to be about 5.
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