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Heat Transfer for the Tube Bundles with the Flow
Normal to the Tube Axis (1st Report)

— Measurement of Naphthalene’s Diffusion —

Koki Kishinami

Abstract

As mass and heat transfer are based on diffusion and heat conduction both by the gradient of
mass concentration and by the temperature, the relation between mass and heat transfer is analogous.

It is very important to know the heat transfer on the complicated surface of machine, but it
is not easy to investigate theoretically and experimentally.

The investigations of heat transfer from mass transfer datum which is obtained by mass trans-
fer model are developed. Among these for example, there are ammonia’s diffusion in the 1920’s
and Naphthalene’s diffusion in the 1940’s.

In this report, the heat convection for the tube bundles which are widely utilized in heat
exchangers of many heat cyclemachines, such as the evaporator and the condenser of boiler-turbine
Units, are investigated by Naphtalene’s diffusion’s model.

The experiment is performed within Reynold’s number from 500 to 10000 by the naphthalen’s
cylinder (in 15 mm diameter, 150 mm length), of which the arrangement is alined or staggered in

flow direction.
The ratio of Picht (S) for diameter (d) is S/d=3.09, S/d=2.33, S/d=1.87.
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