NI A7, ETEICESMNENREER I
(RZEFRO)

Int. J. Microgravity Sci. Appl. Vol. 31 No. 4 2014 (186-193)

WUINE BRI X D BT EN U 7 RS O
s LBV B IZ B 1 5 van der Waals Force /)% 5 O i EiE

L IR NS )
KH FHS AT E

A 2 e [ RS
IEF5T - Bk 52542 - HRE IEAN S

Verification of Effect of van der Waals Force on Critical Heat Flux in Saturated
Superfluid Helium in Microgravity Experiment

Suguru TAKADA !, Nobuhiro KIMURA 2, Mikito MAMIYA 3, Hideaki NAGAI 3,
Masahide MURAKAMI ¢4, Takahiro OKAMURA? and Masakazu NOZAWA?

Abstract

Superfluid helium (He II) is a unique fluid having many characteristic features different from those of ordinary fluids.
Film boiling in saturated He II in earth gravity is strongly affected by the sub-cooling due to a small hydrodynamic
pressure. In this study, microgravity experiments with He II were conducted using a drop tower, because zero sub-cooling
can be realized in microgravity. The experimental study confirmed that the critical heat flux in He II in microgravity was
subjected to the influence of the van der Waals force. Owing to the extremely high effective thermal conductivity of He II,
the effect of the van der Waals force on the critical heat flux in microgravity became notable, although this effect did not
appear at all in any ordinary fluids. Comparison of the critical heat flux in normal liquid helium (He I) with the previously
reported results of Straub’s experiments, which is compared the extended Zuber’s relation, confirmed that the result of He I
agreed with the correlation derived from the surface tension and buoyancy but the result of He II disagreed with it.
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Fig. 1 Phase diagram of ‘He.
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Fig.2 Dependence of density of liquid helium on

temperature along saturated vapor line.
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Fig. 3 Typical visualization result of silent film boiling in
saturated He IT at 1.9 K, with immersion depth of
10 cm and gw = 8.929 W/ecm? (taken from Ref. 8).
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Fig. 4 Typical image of standing vapor bubbles in silent
film boiling mode, with saturated vapor pressure of
2.0 K, gv = 1.93 W/cm?2, and immersion depth of

about 5 cm (taken from Ref. 9).
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