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The thermal & hydraulic analysis
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Abstract The thermal and hydraulic
characteristics of the cooling passage for HTS
power cable should be carefully investigated
to get the highly reliable and economic
operation. In this study, the pressure drop
and temperature change of the coolant flowing
the corrugated passage was estimated using
the simple one-dimensional approach, and the
temperature distribution in the radial
direction was calculated. The results show the
dependency of the mass flow rate, thermal
conductivities on the cooling performance of
the HTS cable.
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Fig. 1. Cross section of the HTS power cable
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Fig. 2. Schematic diagram
mechanism in the cable
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Fig. 3. Density of the subcooled nitrogen
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Fig. 4. Pressure distribution of the LN2 with
different mass flow rate
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Fig. 5. Temperature distribution of the LN2
(m =0.3 kg/s, PPLP k=0 W/mK)

0\1

Jst7t, 0.2kg/se} 7% < 0.2 MPa, 0.3kg/s9] 7
0.45 MPag] 435457t Astes Aoz Ye
FEFS7 el AF Hldste 438t A
l’\: Ao Yehy, dqAdxe FFFFY STt
uet fF2lelA B sk %?‘E’ﬂ”o}t 'A%
} Yz gleS € 5 3Ud
2 YoM 2dste dydste Eﬂ*r—tv"
oA wAste Rez Yew. og
Afe THEHAEI 270 e FROln, TF
2o W H&d FEAFS BAYO £F
et et obd 7lsketd FAgwel dE
Ao 7] Wiz A, K55l =&
ReF dgclrxe dutxoz #{FF 73% a
EA %ol Rerd G| glo] HAAY w9 &
T2 2R, dFAst 73 «l A Fell B
sta, WEe AAYF ARFE FEAYl o

HU ol 2 gt L

3.2 O
’6‘u‘n‘i

&2 Y

v
s O
(o]

or[o—{.l&:io

oA He d9e] Rer7t #& oz HolH
v dE ¥ 9, vu3y 53 dqEdaz
wedc,

Fig. 5 PPLPY €AE%7} 0, & A &
48 A5 AP FTFHF 0.3 kg/sAl9 A
Ase W3 E JveEld oot ddd
PPLP ol 93} cable9 #7323 dxdgo]
A7) gEo £x9 e A¥gxoz v
ym | FFFEA 1K vlete] 2z Ty
e Ao o E&Ho HRFRAMY 2

169

3

~
@

-
s

|

Temperature (K)

\

~
S

69 t T T
100 150 200

Length (m)
Fig. 5. Temperature distribution of the LN2

(m =0.3 kg/s, PPLP k=0.05 W/mK)
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Fig. 7. Temperature distribution of the LN2
(m =0.3 kg/s, PPLP k=0.2 W/mK)
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Fig. 8 Temperature distribution in the radial
direction (PPLP k=0.05 W/mK)
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