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LHD

80 K 5.76 kW at 4.4 K
20.6 kW at 80 K 650 L/h
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Fig. 1. Layout of LHD superconducting and cryogenic system 

Fig. 2.  Equipment layout in the LHD He refrigeration room 

Fig. 3.  Operation history of the LHD cryogenic system 

1. T. Mito, “Long-term operational performance of the LHD 
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Table 1. Comparison of measured refrigeration power 

Refrigeration power Measurement on 
August 5, 2016 

Measurement on 
June 17, 1995 

4.4 K refrigeration power 
(Measured by heater input 

in LHe Dewar) 
5.67 kW 5.67 kW 

4.4 K liquefaction ability 
(Measured by He level 
sensor in LHe Dewar) 

606 L/h 704 L/h 

80 K refrigeration power 
(Measured by heater input 

of LTIC2023) 
23.35 kW 20.7 kW 

4.4 k equivalent 
refrigeration power  9.19 kW 9.38 kW 
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Fig. 1 Cooling power vs heat capacity of regenerator 
materials in second regenerator column. 
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Fig. 1 Temperature span as a function of the number of 

rotation. 
 

 

 
Fig. 2 Improvement of the cooling capacity with the 

high-speed cycle. 
 

 
Fig. 3 Weight of air-conditioning facility using magnetic heat 

pump 
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Fig. 1  Planar heater and visualization for PIV application. 

Fig. 2  Transient record of radial velocity. T=2.1 K, 4.44×E4 W/m2.

Fig. 3  Variation of radial velocity with r. =0° and -52° for  
T=1.8 K, =0° and -42° for 1.9 K, 4.44×E4 W/m2. 
a)  Variation of time-averaged radial velocity, b) Logarithmic 
plot of RMS of fluctuating velocity. 

  

―	71	― 第95回　2017年度秋季低温工学・超電導学会

熱伝達1D-p03



0

250

500

750

1000

1250

1500

1750

2000

2250

2500

0 10 20 30 40 50 60 70 80 90 100 110 120 130

R
es

is
ta

nc
e 

(
)

Temperature (K)

0

100

200

300

400

500

600

700

800

900

1000

0 10 20 30 40 50 60 70 80 90 100 110 120 130

R
es

is
ta

nc
e 

(
)

Temperature (K)Temperature (K)

―	72	― 第95回　2017年度秋季低温工学・超電導学会

極低温流体計測1D-p04



 

―	73	― 第95回　2017年度秋季低温工学・超電導学会

極低温流体計測1D-p05



175

180

185

190

195

200

205

210

215

220

225

0 200 400 600 800 1000 1200 1400 1600 1800

CB2B1

A1 A2

―	74	― 第95回　2017年度秋季低温工学・超電導学会

極低温流体計測1D-p06



 
 
 
 
 
 

Fig.1 Characteristics of Kulite pressure sensor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 Characteristics of Kyowa pressure sensor. 
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