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Investigation on on-board pulse tube refrigerator for high temperature
superconducting rotor
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Abstract - Cryogenic refrigerator system is
necessary for cooling the superconducting
rotor. Among the various cryogenic refrigerator
systems, on-board hybrid pulse tube cryocooler
is designed for cooling the superconducting
rotor. Hybrid pulse tube cryocooler is
composed of pulse tube cryocooler and Stirling
cryocooler. This Stirling cryocooler precools
the middle point of regenerator to obtain
lower temperature at cold part of pulse tube
cryocooler. In this paper, only Stirling
cryocooler is on-boarded then rotated by motor
for various rotating speeds and heat loads at
cold part of Stirling cryocooler. Through this
experiment, the feasibility of the on-board
cryocooler is investigated.
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Fig. 1. Schematic diagram of superconducting
generator
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Fig. 2. Schematic diagram of hybrid pulse tube
cryocooler
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Fig. 3. Experimental apparatus
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Fig. 4. Cold-part temperature distribution
about various heat load



140

g

< e

f’ 100} / 2

g o

.& 7,

s 80 {///} —=— Static

£ s —A— 68 RPM

S 60} O/ —e— 101 RPM

ol @ ~-O— 159 APM

1 L 1 1
0 4 8 12

Load (W)

Fig. 5. Relation between heat load and
cold-part temperature for various rotating
speed
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Fig. 6. Relation between rotating speed and
cold-part temperature for various heat load
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Fig. 7. Schematic diagram of Stirling
cryocooler having an eccentric factor
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Fig. 8. Schematic diagram of hybrid pulse
tube cryocooler for rotating state
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