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Abstract

An experimental study on effect of vapor-cooled heat stations in a 5.5 liter cryogenic
vessel has been performed. The cryogenic vessel is made of stainless steel of
thickness of Imm and insulated by the combined insulation of vacuum, MLI
(multi-layer insulation) and vapor-cooled radiation shield. Vapor-cooled heat stations
. are also constructed based on the l-dimensional thermal analysis to reduce the heat
inleak through a filling tube. Thermal analysis indicates that the vapor-cooled heat
stations can substantially enhance the performance of vessel for cryogenic fluids
with high C,/hg, where C, the specific heat and hj the heat of vaporization,

such as LHz and LHe. The experimental results for LNz shows that the total heat
inleak into inner vessel consists of 14% radiation and 86% conduction through the
filling tube. Therefore, it is expected that the conduction heat inleak of the vessel for

high C,,/ hg cryogenic fluids can be significantly reduced.
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powders. The amount of copper coating was 20wt%. In order to examine corrosion behavior
of the electrodes, the corrosion current and the current density, in 6M KOH aqueous solution
after removal of oxygen in the solution, were measured by potentiodynamic and cyclic
voltamo methods.

The results showed that Co in the alloy increased corrosion resistance of the electrode
whereas Ni decreased the stability of the electrode during the charge-discharge cycles. The
electrode used Si sealant as a binder showed a lower corrosion current density than the
electrode used PTFE and the electrode used Cu-coated alloy powders showed the best
corrosion resistance.
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Fig. 1 Vapor—cooled heat station
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Fig. 3 Effect of vapor-cooled heat station.

- 172 -



ll

TR H9Y M43 (1998 128)

3. SAZAA AFLr)e HA 2 M

AAN FYd A=FHY AP Bag
A #4238 Edz 55 literg o
FAZAA AFE7E Azsgoen 7 )
HFEE Fig. 49 YehiQu i er = A
EE Y E4YUEe #AA7 Ystg &

71 HEEAM YRy dA" A
1/2°(12.70mm), %4 124mme 23

(filling tube)oll ojajrM gt 2= 7 o]g
o AAde AXstA FUrd £d A
T A AL 9% ZrYd g
HEAHADTE 1/4" B °)€3t9 20mm
AHAce 3¢E HXgn, WEgr)e =
fols BALE ADEy] 9% 14" =ne
Imm 779 F@e] A4S Z71Wzt 2a}
€= (vapor-cooled radiation shield)& #
ZAtAch WEE7E 671 Utz A
Asted Imm T2 AHAA3e 73
ol ¥o] 200mm, 37 190mm= A=Y

T Vapor-cooled
80.00 mm. heat station
Vapor-cooled shield
L J
o I b ,/
.
: p—~190.00 mpm, —~—{ |
.300.00 mm. " 200.00 mm. | M
1 4 ML
L p|
o J ,/
L i
o pi

fe———280.00 mm, ——|

Fig. 4 Schematic configuration of 55-liter
cryogenic vessel
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Fig. 5 Variation of pressure of inner vessel
with time.
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Fig. 7 Variation of temperature at the first
and the third heat stations with time.
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Fig. 8 Variation of height of LN; with
time.
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