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Effect of Free Stream Turbulence on Local Heat and Mass Transfer
from Circular Cylinders in Cross Flow

By

Teruo Morishita and Masanobu Nomura

The application of similarity between heat and mass transfer to determine the local heat transfer
coefficient of bodies is a well-known experimental technique.

The purpose of this paper is to elucidate the influence of artificially increased turbulence in the
free air stream on the heat and mass transfer by forced convection from circular cylinders in cross
flow, and to make it clear whether similarity between heat and mass transfer exists or not, when
the turbulence is increased in the free stream.

The heat transfer experiments were made with two cylinders; one was fitted with electrically
heated Nicrome ribbons, and the other was a steam heated cylinder. The mass transfer experiments
were made with a Naphthalene cylinder, The screens to produce the free stream turbulence were
equipped in front of these cylinders in the test section.

The results show that less than one per cent turbulence of the free stream produces no effect
on heat and mass transfer, but more than one per cent turbulence increases the rate of heat and

mass transfer, and also show that the similarity between heat and mass transfer is valid, even when

the high turbulence exists in the free stream.
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