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Saturation phase thermodynamics model research of no —loss storage and rising tank
Chen Xihai' Su Chenguang’
(1. Military Representative Office in Shanghai Marine Diesel Engine Research Institute Shanghai 201108 China;
2. Shanghai Marine Diesel Engine Research Institute Shanghai 201203  China)

Abstract: In the research of no — loss storage of cryogenic fluid and rising tank the thermodynamics model was usually a—
dopted to assume that the gas and fluid phases were saturated. The model agreed with the fact well and greatly simplify the ther—
modynamics state of the tank so it is commonly used. In this paper an experiment of no — loss storage and rising tank was con—
ducted in a 5m® cryogenic tank. The model was comparably studied and the cause of error was discussed. The results are valuable
for the research of no — loss storage and rising tank.

Keywords: No — loss storage Rising tank Thermodynamics model

2.1
. dr
dQ
dQ = d(mu, + m,u,)
N o | g o
2.2
1 dQ
o ASPAK T, -T
CAS dQ =KS ———dr
5m’ T, T o

22011 -04 -25
(1976 -) : .



*14 - Cryogenics
K. S 1)
; 3  GASPAK
4Q = K(T, - 1) dr
K. GASPAK Cryodata
2.3 o Cryodata
NIST(
dm, + dm, =0 : NBS)
(w, - w,) dm, + mdu, + mdu, = K(T, - NIST
T) dr (1) > °
m="Vp  dm=Vdp +pdV dm, + GASPAK NBS
dm, = 0 : R. D. McCarty. V. Arp  B. A. Hands
Vidp, + pedV, + Vidp, + pdV, = 0 NBS Tech. Note1097
(1986)
pg‘pl N °
) GASPAK
dV, + dV, =0 :
v, = Vi dp, +V,dp,
(p, =pi)
Vido +o0 d » GASPAK . N
P V.10p, TPV AP
dm, =V,dp, +p,dV, =-—F—-57% 2 NN S N N N N
1 14py Tpav, (pg ~p) (2)
(1) .(2)
6 5 . . N o
4
4
’ (1) (2) 5
| 4 ' ’
o GASPAK
Aul = Kt( Tw - T) AT - ( u; — ug) Am/ -
5 o
m,Au, /m,
2.4
Am, = (p,Vihp, + p,V,Ap,) /( p, = p1)
GASPAK
(1) : ]
mdu, =K (T, =T)dr (3) (5) .(6)
Ay, w' = u) + Au,
GASPAK
GASPAK GASPAK
i+1 i+1 i+1 Apl\Apg\

o
P \pg ‘ug



7 Cryogenics *15-

Au, (5) .(6) .
m,
. 3
GASPAK
5
0 1 1 1
0 10 20 30 40 50
5.26m’ e
2
° Fig.2  Comparison of pressure variation after modified heat
° leak
0.469% 94.93%
0.42%
88.88% - .
1 o
5
2.5
. UGt 120
T e /
§ s e 10
/
=y 100
i ,/
0.5 = 90
0% 10 20 30 ) 5 S
Fif [ /d 70
1
6(] 1 1 1 1
Fig.1 Comparison of pressure variation 0 5 10 15 20 25
FiJ [6] /d
3 95%
Fig. 3 Comparison of fluid temperature calculated values and
N gas phase saturated temperature during no — loss stor—
R age for initial fullness rate of 95%
K 1

07



gas phase saturated temperature during no — loss stor—

age for initial fullness rate of 89%

*20- Cryogenics 7
6
0 98% o
22MPa 300m’ /h. 1 Khoury G A Gillett J D. Airship technology M . Cam-
bridge: Cam - bridge University Press 1999 76 —96.
5 2 Bruder ] A Greneker E F' Danckwerth D. Application
of Aerostat Radars to Drug Interdiction C . Proceedings
of Telesystems Conference 1993 181 —183.
5 24 19 3 Yong E F. Tethered Balloons: Present and Future A .
-<Tppm ¢ ATAA and Aerodynamic Deceleration Systems Confer—
° ence C 1968 1-2.
4 Ashford R L Bata BT Walsh E D. Measurement of He—
lium Gas Transmission The Through Aerostat Material
C . ATAA 1983 101 -107.
( 15 )
Al 6
3.4 0
120 .
110 /
100 /j .
3-5 90 /_./‘_/;_,/
) e
70
1 . I
O 10 20 30 0 50 1999(4) 1132 - 135.
fief 8] /el ) )
4 8% J. 2001( 10) : 891 —
895.
Fig.4 Comparison of fluid temperature calculated values and 3 J .

1996( 3) : 42 - 45.



