
PM Rail

HTS Bulk

y

z

x

PM
Cu PlateCu Plate

PM

Eddy Current Damper

Seismic Isolation
Object

(= 25 mm)

0.25 Hz
2nd layer 1st layer

1 Hz

 

0.05 0.1 0.5 1 5
0.01

0.05
0.1

0.5
1

5
10

50

Vibration Frequency [Hz]

1st layer

With Cu Plate
Without Cu Plate

With Cu Plate + eddy current damper

Fo
ur

ie
r a

m
pl

itu
de

 [m
m

/s
2 ]

0 10 20 30 40 50
-10

-5

0

5

10

Time [s]

With Cu Plate
Without Cu Plate

With Cu Plate + eddy current damper

D
is

pl
ac

em
en

t i
n 

th
e 

2n
d 

la
ye

r [
m

m
]

 

 

― 136 ― 第82回　2010年度春季低温工学・超電導学会

2D-a01 超電導応用 (1)



第82回　2010年度春季低温工学・超電導学会― 137 ―

2D-a02 超電導応用 (1)



 

 
 

FEM
 

 
 

 
Fig.1  The HTS bulk magnet system with Sm123 for 

magnetizing experiments.  

 
Fig.2 Illustration of the magnetizing method with using the 

alternating magnetic poles. 

              
 Fig.3 Profile of magnetic flux density of the sample magnetized 

successively ten-time scanning with each distance of 10 mm. 
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Fig.1 Heat transfer curves for various flow velocities under saturated 
condition at 1.1 MPa. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2  DNB heat flux versus velocity with pressure and subcooling as 
parameters. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3  Effect of L/d on DNB heat flux. 
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All thickness of the FRP plate is 4 mm.
32 mm

10 mm

100 mm

L2

Manganin Flat Plate Heater

3-Dimensional Analysis for Steady State Heat Transfer in Superfl uid Helium
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apor film thickness of He II film boiling on several modes around a thin heated wire 
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Fig.3 1.9 K 

Equation (3)

Fig.1 Illustration of the physical model of boiling around a thin 
wire heater 

 

 
Fig.2 The averaged heat flux through the liquid-vapor interface 

and the averaged radius  calculated from the Equation (3) 
under atmospheric pressure condition  

 

 
 

Fig. 3 Correlation between the average thickness of vapor film
and the heat flux through liquid-vapor interface . The solid 

line is the prediction by Equation (3) under 25 kPa at 1.9K 

超流動ヘリウム中における細線ヒータ周りの膜沸騰モードと蒸気膜厚さの関係
Vapor fi lm thickness of He II fi lm boiling on several modes around a thin heated wire
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Fig. 1  PIV result of He II thermal counterflow jet. 

Left: snapshot, Right; conditionally ensemble average of 

799 snapshot data. T = 2.0 K, Un,theo = 25.6 mm/s (= q 
/ sT) 

Fig. 2  Comparison of the PIV result Uave with the 

theoretical prediction Un,theo.  LDV data (by 
Nakano) are also shown by crosses 

What can be measured with PIV applied to He II thermo-fl uid dynamic phenomena ？
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