30 4 ® & 5 B F Vol.30 No.4
2002 11 CRYOGENICS AND SUPERCONDUCTIVITY Nov. 2002
XEK #HRHA R
( . .310027)

10m’
, 10% [1] :
” 10m} B
[2]
1 )
2 , H0) ;@
36 ;@ (
); ® :©® .
, ( 3)
( ) ,
, : @
. 200278



[ 10] 2002 4

WEMAD  MED SHERO 2 @
g mmmo =
’ e $4F . » @

B 73 ' ’

T kE
T st
— TR

T pEE
=t

" = mBAEED
L = mmmswn

THEEA
EEmER R ’

i - T MEECD )
1
|
1

1 3.1. 1
1 To—- T
"= (D
™" Do
SRERE s g EHIZ N | A , W/m.
ZZUHIRTIEN ) LK T K: Do Do
M7 a1 ST 112 M N Ko e
A 2 , mm
welmureelanl. we =4 o [1] , A= 14. 8W/
) m. K, Do = 2428mm, Do = 2400
mm, To= 293K, (1)

g = 8013x (293- T (2)
3.1.2

3
K,
¢ = (%AHI(TI- T (3)
Am: TleL (4)

i/

HK Iyl Y fagse. Al.righ



[11]

,K; L ,m; O ,m; Dn ,m; An
,m’ L=515m,6=0.03m, An=34.54m">, K = 2.512x 10" *W/m.K,
g2= 0.056(T1- T») (5)
1.3
- . [4]
R= sin s 3 21;;_,~ 5 ﬁglnﬂrj—‘ (6)
, , R.
.m.K/W; B , 0.92 0.98
[1] , 0Cr19Ni9 \ 20K A= 2.3W/
m. K; , [5] \ R.=1.5x 10°*
m’. K/ W; B=0.95; n=26, ,
m= 28; rj 1
1 rj
1 2 3 4 5 6 7 8 9 10
ri (x 107°m) 842 850 858 866 874 882 890 898 906 914
11 12 13 14 15 16 17 18 19 20
ri (% 10_3m) 922 930 938 946 954 962 970 978 986 994
21 22 23 24 25 26 27 28
r; (x 100°m) 1002 1010 1018 1026 1034 1042 1050 1058
(6)
ﬁln:—i: mln%= 3.54% 1077 m.K/W
m 28
> 2R—T;: 12%—7‘;; i: 7.07x 10" m.K/W
- 1 i+ 1 1 r2 r ro
Zl ZTIABIH T - 2Tl7\ﬁ In ri + Iln r2 ln”J
= 2%31“%7: L.6x 10> mK/W
R=354x 10°+ 7.07x 100"+ 1.6x 107’
= 0.02 m.K/W
¢ = Tz;{ L T(;‘"Oz(z)(): 50( T2 - 20) (7)
3.1.4
) s = q2= ¢q3 (8)
(2 (5 (7)(8)



[ 12] 2002 4
T1=292.998K, T-= 20.32K, qgi= qg2= ¢3=16.05 W/m
Q= gL = 82.66W
3.2
3.2.1
01: (k/é)Am(TO— T) (9)
k=2.512x 100 *W/m.K, & 0.03m, To = 293K, An = 5. 49m2, (9)
Q1= 0.046(293 - T) (10)
3.2.2
T - Ti
s Q2= R (11)
m riel— 1 n R(j
k= ' Avirie1 T £ 4w’ (12)
(12) , , Ti= 20K, m
=4 n=3 R=15%10"m"  K/W, A= 2.3W/m.K, r 2
2 I“j
0 1 2 3 4 (11) (12) R =
r(x 10"°m) 800 830 860 890 920 | 5. 69 x 10_3K/W,Qz: 175.75(T - 20) (13)
3.2.3
s . 01=02 (14)
(10) (13) (14) T = 20.07K, Q1= Q2= 12. 478W
3.3
Mo
, Q: l_( T[)— Ta) (15)
. A Trz T[) ,W/m.K; l
,m;AO ,mz; Ta Tb ,K N
3
3
(W) 12. 08 42. 21 9.50 133.92
(W) 197. 71
3.4 n



110 : [13]

vV
0 =0 +0 +0 (19 v=2qan =L g
1Y ,kJ/kg; P ,kg/nﬁ; Vo ,nﬁ; n
10m’ , Vo= 10m’, ¥ = 445.9k]J/ kg, P=70.9%g/m’,""
Q = (82.66+ 12.478+ 197.71) x 24 x 3600= 2.53 x 10'k]J
nN= 8%,
4
, 10m’ ,
[1] . . . . , 2001, (3)
[2] ) o 1. : ,2000
[ 3] . ( ). : , 1995
[

4] Armstrony W P, Jaward M H, Evaluation of Thermal Conductivity in Layered Vessels Journal of
Pressure Vessel Technology, 1981, (4)

[5] . . . , 1977, (7)

[ 6] . ( 13 ), . : , 1979

Adiabatic Performance Analysis of Cryogenic High Pressure
Vessel wound by Flat Metal Strip

Liu Baoging. Jiang Jialing. Luo Xiaoling
(Research Institute of Chemical M echanic Engineering. Zhejiang University, Hangzhou, 310027)

Abstract: Cryogenic high— pressure vessel wound by flat metal strip with a liquid nitrogen precooling
jacket is a new fashion adiabatic equipment, which consists of inter vessel and outer vessel. T he average e—
vaporating ratio is an the important parameter to scale its adiabatic performance. Based on the analysis of
its heat transfer process and the effecting factors of temperature difference, this paper provided an engi-
neering method to calculate the evaporating ratio, and had a calculation combined with the example of
10m? liquid hydrogen storage. T he result showed that the cryogenic vessel wound by flat metal strip has
the preferable adiabatic performance and is suitable for cryogenic storage of important medium -

Keywords: Cryogenic, Vessel wound by flat metal strip, Heat transfer
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