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Design and Performance Evaluation of Visualization System for Measuring
the Void Fraction of Two-phase Flow

Chang-Hyun Choi , Seong-Won Choi and Simon Song "

Abstract A two-phase flow observed in a heat exchanger or nuclear power generation often has a
profound effect on undesirable noise or flow characteristics. Void fraction, which refers to the ratio
of gas (or liquid) to the total fluid, affects heat transfer coefficient, vibration and so forth. In other
words, void fraction is one of most important parameters in two-phase flow since it contributes to
comprehend the characteristics of two-phase flow. We developed a two-phase flow visualization
system to measure cross-sectional and volumetric void fractions by using quick closing valves and
image processing software. With this system, we could observe the plug, slug, and stratified flow
patterns of two-phase flow and measure a myriad of void fractions. As a consequence of the
experiment, we found that the estimated void fractions were largely coincident with the predictive
values by Chisholm model.
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Fig. 1. Sketches of flow patterns for flow of
air/water mixtures in a horizontal, 5.1cm
diameter pipe(z)
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a. Quick Closing valve

b. Electrical Probe

f. Ultrasound

d. Pressure Drop

e. X-ray scanning

Fig. 2. Void fraction measurement system”
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Fig. 3. Schematic experimental setup
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Fig. 4. Dimensions of pipes used in the device
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(a) Plug flow (Water 214 kg/m’s, and air 0.015 kg/m’s)

(b) Slug flow (Water 183 kg/m’s, and air 0.020 kg/m’s)

(¢) Stratified flow (Water 53.9 kg/m’s, and air 0.020
kg/m’s)

(d) Combined flow (Water 107 kg/m’s, and air 0.47
kg/m’s)
Fig. 6. Various 2-phase Flow images
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Fig. 8. Cross-sectional void fractions with respect
to vapor quality. The symbols are the
same as in Fig. 7.
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