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Development of discrete—beam gamma ray method to measure
void fraction of two-phase flow
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Abstract
This paper explains a method to measure void fraction of two—-phase flow using

multi~-beam gamma ray densitometer. It is required for evaluation of the mass flow
rate of two phase flow to measure its density by using signals from several sensors
such as the venturi and turbine meter. Conventionally, the densitometer with single
beam or multi beams less than three has been used, but we wish to confirm possibility
to get the tomography information by increasing the number of beams. Main research
contents are development of the image reconstruction method for the radiation,
optimization of the number of beams, characteristics of responsiveness about flow
patterns of two phase flow, and effect of filter.

A computer code for this purpose is developed and evaluated with various flow
patterns including bubbly flow, slug and annular flow, and stratified flow. It was
found that the minimum number of beams are 30 and it could be reduced by developing

a proper filter and advanced image processing technique.
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