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An Experimental Study of the Turbulent Flow and Heat Transfer
Downstream of an Abruptly Expanding Circular Pipe(I)

Ki-Rin Kwon* and Phil-Oh Kang**

Summary

Experiments were carried out for the turbulent flow and heat transfer downstream of an abrupt cir-

cular pipe expansion.

The uniform heat flux condition was imposed to the downstream of the abrupt expansion by using an

electrically heated pipe. The following conclusions are drawn from the test data.

1. Axial velocity increased rapidly at y/R=0.6 in the abrupt concentric expansion turbulent flow
through the test tube: it decreased rapidly at x/d=9 in the case of the abrupt eccentric expansion
and inclined expansion of 4 degrees.

2. Friction factor of the test tube showed a constant value at x/d=13 and regardless of the inlet flow
boundary condition.

3. For all Reynolds number, the wall temperature showed a curve of parabolic variation at 24<x/d<
59. The bulk temperature showed a minimum value at x/d=6~9, but it showed a linear
distribution of increase.

4. The location of the Nu/Nupy showed at the point of 3 step heights at Re=80, 000, 100, 000 of the
abrupt concentric expansion. Nu/Nupg showed at the point of 2 step heights at Re=120, 000.
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Fig. 2. Photograph of the test tube mounted with heating coil
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: downstream tube diameter

. radius of a downstream tube

: distance from the wall

: mass flow rate

: thermal conductivity of air

. mean axial velocity in upstream tube

. friction factor
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: axial distance from expansion face
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. local velocity
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