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He II

- Classification of Film Boiling Modes in Subcooled He II -



Background

He II

┘ He II よ

He II

10 ～ 30 kPa
っ

ゝ

ゝ

よ スゝ さ

 pλ



Film Boiling in He II

!""

!"!

!"#

!$" !$% #$" #$% &$" &$% '$"

(
)
*
+
+
,
)
*
-
.
(
/
0

1*23*)/4,)*-50

Bath pλ = 5.04 kPa
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Experimental Apparatus - Cryostat - 

(T = 2.17 K  1.5 K)

(pbath = 101 kPa  saturated state)



Experimental  Results - Visualization Photograph (1)-

<Visualization Photograph>
p = 26.6 kPa, T = 1.9 K, q = 10 W/cm2

Transparent heater  [Shadowgraph method]

<Visualization Area>
Visualization Area

Heater Area (25 mm x 25 mm)

[Strongly Subcooled Mode] [Transparent Heater]



Experimental  Results - Visualization Photograph (2)-

<Visualization Photograph>
p = 13.3 kPa, T = 1.9 K, q = 10 W/cm2

Transparent heater  [Shadowgraph method]

[Weakly Subcooled Mode]
<Visualization Area>

Visualization Area

Heater Area (25 mm x 25 mm)

[Transparent Heater]



Experimental  Results - Heater Temperature (1) - 

p = 101 kPa, T = 1.9 K, q = 20 W/cm2 p = 13.3 kPa, T = 1.9 K, q = 20 W/cm2

[Strongly Subcooled Mode] [Weakly Subcooled Mode]



Experimental  Results - Heater Temperature (2) - 

Comparison of Heater Temperature. T = 1.9 K, q = 20 W/cm2

about 20 K

Weakly Subcooled

Strongly < Weakly
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Boiling Modes Map on p-T diagram.  q = 15 W/cm2

Experimental  Results - p-T diagram -
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Experimental  Results - p-q diagram -

pλ

Boiling mode map on p-q diagram T = 1.9 K (SUS Heater).
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Spectrograph of Pressure Oscillation.  T = 1.9 K

pλ
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Experimental  Results - FFT analyses - 



Summary

He II Strongly Subcooled State
Weakly Subcooled State レ ふ

Strongly Weakly

1 2 kHz

q
Strongly > Weakly Strongly < Weakly

(T = 1.9 K )

25 kPa
q = 12 W/cm2

T p
Weakly

8  20 kPa
q or λⅤ

pλ
q or T 8 kPa

oisy



Experimental Apparatus - Transparent Heater - 

Cr

In2O3

20 Ω
25 mm x 25 mm ふ



Experimental Apparatus - SUS Heater - 

SUS 7 Ω
17.9 mm x 7.1 mm

GFRP

SUS 304

Stycast


