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Development of cryogenic conduction cooling conductor having a unique structure
made by combination of heat pipe and very high purity aluminum

KIMURA, Nobuhiro
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The following results were obtained on the basic characteristics of
low-temperature heat pipes containing working fluids with different critical temperatures, such as
nitrogen gas, argon gas, and neon gas.

The parallelization of the heat pipes containing different working fluids extended the working
range, and demonstrated that the parallelized heat pipes were about 100 times better than the
conductive cooling conductor made of high purity metal. The parallelization of working fluid with
different critical temperatures can expand the working temperature range of heat pipes. Patent
application was filed for the use of heat pipes containing working fluid in parallel. Demonstrated
that the effective temperature range of a heat pipe can be expanded by arranging heat pipes (argon
and nitrogen) containing different working fluids with different effective temperatures in parallel.



AR W/ (- KD

0.6

L
0.4

02

0.1

RRR*=1000

(RRR)

[2,3]

(4

~400 (W/m/K)

1 2 4 6 10 20 40 60 100 200

I (K

mil (GEFEED

KR 8

[

10 K
100 K
4
100 K 100 K
3

i 51| F
E—kiA4 7

(7 BRIR=EEAEEN)

e

EBREHAD
(FHLTMY)




[51

Vi
pkt
Dt

PR, PR, Evaporator HP,
V, Condenser Cryocooler
\ Adiabatic
HP, ,: Heat pipe Vacuum chamber
P, ,: Pressure sensor
Vi, ,, .- Valve
PR, ,: Pressure regulator
GCy GC, GR,,,: Gas reservoir
VP: Vacuum pump
GC;: High pressure gas cylinder (N,)
GC,: High pressure gas cylinder (Ar or Ne)
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First stage of Connector plate Il of

the cryocooler the condenser section
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For heaters
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the condenser section
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