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Study on Flow Interaction between Bubble and Phase Change Material
according to Injection Location

Min Hyeok Kim', Yun Young Ji, Dong Kee Sohn™, Han Seo Ko’

Abstract In this study, we conducted analysis of bubble dynamics and flow of liquid phase change
material(PCM) using shadowgraphy and particle image velocimetry(PIV). Characteristics of internal
flow varied depending on locations of injection when solid PCM was liquefied from heated vertical
wall. When bubbles rose immediately, they exhibited elliptical shape and zigzag trajectory. In contrast,
when bubbles rose after merging at the bottom of solid PCM, with equivalent diameter for the
inter-wall distance of 0.64 or greater, they showed a jellyfish shape and strong rocking behavior. It
was observed by the PIV that the small ellipse bubbles made most strong flow inside the liquid PCM.
Furthermore, the flow velocity was highest in the case of front injection, as the directions of
temperature gradients and bubble-driven flow were aligned. The results underscore the significant
influence of injection location on various characteristics, including bubble size, shape, rising path of
bubbles, and internal flow.

Key Words : Flow Visualization(f-57}*]3}), Phase Change Material(“3'# 3}=%]), Bubble Tracking
(713 3F4), Bubble Size(7|> =7]), Bubble Shape(”]|3 3% )
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Fig. 1. Structure of mockup for bubble injection
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Fig. 2. Experimental setup for bubble injection
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Fig. 3. Experimental setup for visualization
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Table 3. d, of rising bubble
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Table 4. d.q / La for each injection point

Front Center Back
60 0.34 0.64 -
80 0.22 0.17 0.78
100 0.16 0.13 0.54
120 0.12 0.11 0.35
140 0.09 0.09 0.09
160 0.07 0.07 0.07
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Table 5. Mean velocity according to bubble shape

[Units : m/s]

Small ellipse | Large ellipse |Jellyfish shape
All 0.0062 0.0049 0.0053
Near 0.0170 0.0063 0.0060
Bubble 0.2425 0.2105 0.2037
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Fig. 9. Velocity field of liquid PCM according to
injection location by PIV: (a) Front, (b) Center,
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Table 6. Mean velocity according to injection location
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Front Center Back
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