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Abstract - The coldbox operating with
reverse brayton system for cooling HTS
cable has been designed. This coldbox
consists of heat exchangers, liquid-gas
separator, liquified nitrogen chamber and
pump. The design was discussed in this
paper. These results will be applied to
commercial HTS cable in near future.
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Fig. 1. Schematic diagram of coldbox for
HTS cable

Table 1. Configuration of coldbox

Spec.

1st heat exchanger

2nd heat exchanger

Nitrogen liquid-gas separator

Liquified nitrogen chamber

Liquid nitrogen circulation pump

Pressure gauge

Liquid level gauge

Liquid nitrogen inlet line

Load flow control valve

Turbo alternator

Support pipe

Safety valve

Vacuum safety valve

Load(HTS cable)

Gas Ne inlet line

S EEEEEIEERIEEEEEEE

Gas Ne outlet line
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Fig. 2. Thermal conductivity of each
insulation method (Both ends 300K
and 80K)
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Fig. 4. Schematic diagram of a single-
pass, cross-flow heat exchanger with both
fluids unmixed

I, —» —1
B
10 —
os AANNNRSSS BEN
\\ \\ \\‘ N N N
08 \do Ped Nus| NilNosNals Nok Yoz
. VAN \ AW
A WHAE VAN
\ \NAUAVR
Nmnn \ \AVA)
T TN
| \ \NA'AN

0.5
0 0.1 0.2 0.3 04 05 0.6 0.7 08 0.9 1.0

-1,

polh

-,

Fig. 5. Correction factor for cross-flow heat
exchanger
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Fig. 6. Graph for calculating radiation

heat loss

3.3 ZAjo] ofst AMe

Coldboxel o] AH&Hoxn & 7 %
AES BAGHD 7o 9@ AW ©
WY dAgFe te 2oz Famd
5=

Al

=
_(H
A
T

155

QR= CR' CT' (TQ - Tl) [W/sz] (7)
Cp=

ag
1/51 + (AI/AZ) * (1/52 - 1) (8)
[ W/em? - K4]

Cr=(T,'— T\"H/(T,— T,) [K® (9)

Aq71-, ex BAME, Av Ztzte] Wel ¥HF
0% Stenfan-BoltzmanndF (5.67x10™2 W/cm
2oKY, BA 12 AW, HA 2 newe 7
Zr el Figure 691 9 2olA Crd}t CrE
A F& F e 2HZE e

AZ B3Uge BAgAG Ao o
ERHolY, o] HWHe HAGHA =dsled
T 49 Azte] Ay "W Eo] B JFNMHH
7174 A ALE3E coldboxy A2 A3t}
29 AZL7]d U AHFHez AHggu gl
o

4. $EFAE

Ag7Ae  HAANEE HiEgoz A4
coldboxE AFete] ot 2A(YAAL 2
T 9 4y, dFe dg)EE 488 sy
12T AolEe WA Aoz A4
< gr3tnz .

2 dFE 21A71Z &g o] AFNTAIGA A4
WE2AESE7|ENE AT 78] 2L
3 FAHAEFY.

(Rn28)

(1) A4 o, "H#E4 4 MRI cryostat 742",
FdxzAx - A2383 gdedd =53, pp.39-
42, 2000

(2) AZ4A, "ALFgge 712", 2002

(3) 92, 24 245 A AL 71",
FA & ¥F WORKSHOP, pp.135-157, 1995
(4) Radebaugh and Nakagome, “Cryogenic
Refrigeration Rechnology’. 1996

(5) Air-Liquide Company's homepage



