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Apparent Viscosity and Flow-pattern of Bubble-Flow
through Vertical Rectangular Pipes

Masahiro IwWANAGA and Yoichi YAMAGISHI

Abstract

In our previous report, we reported that the apparent viscosity of bubbule-flow through a
vertical rectangular pipe is almost equal to the viscosity of liquid-phase and that it differs from

the theoretical results by G.I. Taylor and others.

But it became clear that there exists a problem

in the method of producing bubbles, that is, we produced bubbules by aeration phenomena with an
orifice and the aeration phenomena seemed to occur in the test pipe.

In this paper we produced uniform small bubbles by putting air into turbine-oil through a
capillary and further by tearing them off with concentric rotating cylinders. And we studied the
relations between the apparent viscosity of bubble-flow and the distribution of bubbles.

As a result the higher value of apparent viscosity was obtained than that of the theories in the
case of low Taylor number which means the degree of bubble deformation. It decreases as
Taylor number increases. And we showed that the experimental results do not contradict the
theoretical ones considering the change of distribution of bubbles.
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Fig.1. Experimental apparatus.
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Fig.3. Concentric rotating cylinders for tearing off bubbles.
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(a) Bubbles produced by aeration.
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(c) Bubbles after passing through the concentric
rotating cylinders and the separator.

Fig. 4. Distribution of diameter of bubbles.
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Fig. 7. Model of bubble-flow in a circular tube.
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(b) Results of calculation.

Fig. 8. Effect of distribution of bubbles on appar-
ent viscosity by the computation model.
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Fig.9. Effect of volume concentration on apparent
viscosity by the computation model.
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