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Introduction Experimental Results
® Bubble behavior in subcooled flow boiling was analyzed, and the effects and CO rre|atIOn Development

of heat flux and mass flux were investigated. = Bubble Detachment Types

. . . . * Ejecting bubbl
® The relationship between bubble departure diameter and velocity was Lifting-off bubbles J= 1Y DHDDES

examined. /Q (O v

® Based on these findings, a new correlation was proposed to predict the |
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 Bubble size variation with heat flux and mass flux
= Bubble Behavior
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Lifting-off bubble 4 Lifting-off bubble IEjec:tlng bubbles predominantly

[ Subcooled Flow Boiling ] | Ejecting bubble \@3\‘?’ Ejecting bubble ____joccur at high heat flux, and their
' I departure diameter increases

'with increasing heat flux.
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: Lifting-off bubbles are observed
— over a wide range of heat flux,

I and their size remains relatively
 constant.
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Boiling crisis

oy » Mass flux has a limited effect on bubble growth, while bubble behavior is primarily governed

by heat flux.
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» In subcooled flow boiling, bubbles form at the heated surface, while
the bulk liquid remains subcooled; detached bubbles condense in the

\\ surrounding subcooled liquid.
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Superheat, ATg, = T, % 47 |- Lifting-off bubble 47 |- Lifting-off bubble | Smaller bubbles accelerate
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= Wall Heat Flux Part|t|on|ng - Ejecting bubble 1 - Ejecting bubble i relatively higher velocities.
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5 /‘ ' Larger bubbles exhibit lower
o : ‘ P  velocities after departure, as

~I1they require more time to

I accelerate.
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» Bubble velocity is strongly dependent on bubble size, while the effects of heat flux and mass
flux are relatively limited.
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* Proposed Correlation for Bubble Departure Diameter Based
Heated surface Heated surface on Experiments
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Bubble Departure Diameter

v The prOpOSGd correlation Based on the Proposed Correlation

incorporates heat flux and wall superheat
to predict bubble departure diameter.

Evaporative heat flux is proportional to the cube
of the bubble diameter, making it a critical parameter.

v’ It captures the transition
from lifting-off to ejecting bubbles
under high heat flux conditions.

- v’ The effect of mass flux is negligible within
EXpe rl m e n tS the tested range.

=  Schematic illustration of test facility = 3D images of test facility and square channel
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* Prediction Error Comparison
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 Conditions

Working fluid Pressure Mass flux(G) Heat flux(q”) Subcooling (ATg,;)

DI water Atmospheric | 75-200 [ kg/m?s ]| 25-300 [ kW/m?] 45[K]

/ Observable Bubble Behavior \ Bubbles in subcooled flow boiling are classified as lifting-off and ejecting.

4 | A in This Study
Experimental Parameters

v Bubble detachment behavior Lifting-off dominates at low heat flux, while ejecting increases with heat flux.

v" Bubble lift-off diameter

v' Bubble velocity after departure
\ / The proposed correlation improves prediction accuracy over existing models.

« Heat flux
« Mass flux

Bubble behavior affects departure diameter and velocity.

KNS May. 06—09, 2026, Seogwipo, Korea,




	슬라이드 1

