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Heat leakage analysis of annular dewar for HTSC test system
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Abstract: Heat leakage analysis of annular dewar for HTSC test system was discussed in this paper. The dewar adopted the
structure of vacuum adiabatic multilayer inside and totally wrapped up with micro glass fiber cryogenic insulation paper in outer
surface which had simple technology and good adiabatic effect . This text calculated the heat leakage of dewar and the liquid ni—
trogen wastage theoretically from the heat transfer theory. The results show that solid conducting heat leakage is the main source
of heat leakage and the liquid nitrogen can remain more than ten hours as the technique requirements. The thermal insulation per—
formance of the annular dewar proposed in this paper can meet the technical requirement.
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Fig. 1 Heat conducting schematic of annular dewar Q4 ‘e
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Tab.2 Recommended value of thermal accommodation coef—
ficient °
/K He H, Ne
300 0.29 0.29 0.66 0.83~0.9
77 0.42 0.53 0.83 1.0
20 0.59 0.97 1.0 1.0
A A, mz; Qg
W,;p Pa,T K
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Fig.3  Picture of insulation structure _y+1 R (7)
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Tab.1 Thermal radiation coefficient 3 E?
77K 300K Tab.3 k value of different gas ’
0.048 0.08 0, N,
0.018 0.03 <300 <400
3.3 0 1.1176 1.1926 1.2001
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K 3., K Tab.4 Main structural parameters of annular dewar
1K, <0.01
( );0.01 <K, <0.1 B 6 mm
;0.1 <K, <10 ( )i K, r 198 mm
>10 ( ) o T, 122 mm
0.01Pa T 77K—300K T 100 mm
155K Ty 226 mm
[ =53.475cm L, =12mm A’ 563 em’
L, =10mm K, = 44.56 53.48 8 mm
o rs 204 mm
Te 117 mm
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Tab.5 Heat leakage calculation of dewar . Smm A =0.
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Tab.6 Heat leakage calculation of crock
IANN/
Q,/(J1s) 8.161
4
Q,/(J1s) 0.0435
5 Q,/(J1s) 0.3931
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Fig.4 Winding way of thermal insulation material in outer surface
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