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Original Research Paper Heat transfer through the internal supports of the cryogenic fluid tanks is an important issue in the tank
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Fig. 7 Thermal contact conductance versus pressure for two SS304
contacting surface with 1pum roughness
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Fig. 10 Thermal contact conductance versus pressure for two SS304
contacting surface with 1pum roughness in two condition; clean and
dusted
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Fig. 8Thermal contact conductance versus pressure for two SS304
contacting surface with 1um, 2um and 3um roughness
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Fig. 9 Thermal contact conductance versus pressure for SS304 and poly
amide contacting surfaces
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Fig. 13 Temperature distribution at internal support a) made from
polymer and SS304 clean layers by 1um surface roughness and b) made
from poly amide, under 80000 N loading

Tl 6225 9,8 O 6358 Slas sk S e (B elSaSS 5o Led g5 13 STl
80000 N 05,15 (55,0 i el by 51 ax3lis (5 oy plad (0 g 1pum

O 8 ST L 5l eolatl 09 o camline 14 JSL" o aS jeblea
SeolS ol g0 5l s |y S e o8 eSS 5l &l Jlasl soVed (glaad g
580000 N L 5o (gyedy plod oFass 5l Lo S Jlal piomen 00 o
ouls Al BFAST b Guiod cpl jo (golpiin S o 5SS aslas

SESS 51 oolarul yjtee Siliwl (5,38 ,L ;0 45 aas e ylis ael L
LSJ"“‘L ‘aLoJ olfs\fﬁ D Cod ﬁ‘){ 5.3 Sgd> 4o |) Q)‘)? JU}.‘J J)‘o
3 ol Solins (6,135,L a bgype a5 jiion sla )l j0 a0 oo ol
Sl g eS o golpaion oBaSS 5l &l Jlanl cal i3 g Seb
ol oley B g oBsS Lol el (sendy 5SS I i uln 3.4
S5 Oby IS L amlie o (abidee paiz d9um p0) ISk

3 WolSasSS sln 00l arnlons (5590 slo)F IS g bamgie (31> L0 5 Jgu
4 Jgoz 5,6 Lyl

Table 5 Calculated average heat flux and heat flow through the internal
supports and loading condition detailed in table 3
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Fig. 12 Variation of the heat flux versus pressure obtained from present

finite element analysis compared with experimental data [4]
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Table 4 Characteristics and loading conditions of finite element models
of the internal supports
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0.3474 177 0 1
13.85 268 3030 2
20.31 258 4500 3
11.42 272 2475 4
10.15 274 2185 5
6.271 281 1300 6
1.826 287 - 7
1.832 288 - 8
1.839 289 - 9
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(N) ol5aSs L Jil Slio elans (5 5 LS5 £ s,
20000 1um Composite 1
80000 1um Composite 2

120000 Tum Composite 3
80000 2um Composite 4
80000 3um Composite 5
80000 1pum-dusted Composite 6
20000 - Poly amide 7
80000 - Poly amide 8
120000 - Poly amide 9
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layers by 1pm, 2pm, 3pm roughness and 1um-dusted and poly amide
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