Fo1EE11L BT O B ¥ HOR Vol. 51,No. 11
20174E11 H Atomic Energy Science and Technology Nov. 2017

HARBBEBRAZFAEZRHNEBIEHR
HEAH B AT8

CHEZ S W TE BT B B e A Tk T3 BOR RS2 4 5, )1 JR#p 610213)

FEE VAR AR R TR U A T S RE T A R R & XA

YL T 5 WAL AR SO HE S T A v U Bl Wk I VR 7 R L ST T B VR T AR A T i A

BETY 3 5 SCR R HEAT T O LU IR E . 23T TR T AR BE 45 o WA A A, 5 R P, o

PARERIBEMERR TN K 5 R113 LR AR R T B BRI EREE Ja (934 0T 7+ & . B Re.Ca, Pr 5

Ar 3G NG BE A 5 255 0 A 2 SO, AT A K ) AR SR 3 I TR R R T SO R EOR T E
ﬂm,H"UJ%JJ'%V%%JJ{E:‘;Tﬁ?@ﬂ@ﬁ’ﬂ%{f‘ FEEIHRERER.

KR RS IR T EAR 52 S4BT TR R BB Y

FP%?é'q:TLBS XHktRERG A XEHES:1000-6931(2017)11-1949-06

doi:10. 7538 /yzk. 2017. youxian. 0125

Theoretical Analysis of Bubble Lift-off Diameter
in Subcooled Flow Boiling
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Abstract: Bubble lift-off diameter model is one of the most important sub-models in the
field of two-phase flow and numerical computation method. In order to study the influ-
ence of different forces on bubble lift-off, theoretical analysis was carried out about the
force equation of a single bubble in subcooled flow boiling, which proposed a dismen-
sionless model for the prediction of bubble lift-off diameter. The comparison between
predictions and experimental data, which involved water and R113, was made and the
changing rule of bubble lift-off diameter as dimensionless numbers was analyzed. The
results show that the predicted lift-off diameters agree well with the experimental values
of water and R113. Bubble lift-off diameter increases with Ja and decreases with the
increase of Re, Ca, Pr and Ar. Combined with the definition of dimensionless numbers,
it is concluded that the growth force and the surface tension force restrain bubble from
departing the wall, which results in a larger lift-off diameter. The shear lift force and

the buoyance force promote bubble to depart, causing the decrease of lift-off diameter.
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Fig. 1 Schematic diagram of force acting

on bubble in flow boiling
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Fig. 2 Predictions of bubble lift-off diameter by new model and

modified Hamzekhani’s model versus experimental data of Okawa
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Fig. 3 Prediction of bubble lift-off diameter

by new model versus experimental data of Zeng
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Fig. 5 Bubble lift-off diameter variation with Prandtl number and Archimedes number
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