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Fig.1 Tp— T figure of liquid nitrogen vessel ( T'1= 77 K)
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Fig.2 Typ- T figure of liquid hydrogen vessel ( T 1= 20 K)
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Fig.3 Tp- T figure of liquid helium vessel ( 7'1= 4.2 K)
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Fig.4 Relation betw een pressure and heat leakage per unit
volume in heat balance for various 1. v.f.
for liquid oxygen vessels
®: 1—0; 2—0.05; 3—0.1; 4—0.15;
5—0.3; 6—0.5; 7—0.7; 8—0.9
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Fig.5 Relation betw een pressure and heat
leakage per unit volume in heat balance for various
L.v. f. for liquid hydrogen vessels
®: 1—0; 2—0.05; 3—0.084; 4—0.2;
57105285 670.4; 27—-0.58;; 81-0.7;,.9—70.81

0.25

0.20 |

P/MPa

015t

0.1

0 200 400 600

g
‘F‘,T‘M-m'3

Fig. 6 Relation between pressure and heat
leakage per unit volume in heat balance for various
L.v. f. for liquid helium vessels
@, 1—0; 2—0.106; 3—0.154; 4—0.215;
5—0.32; 6—0.54; 7—0.686
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Fig.7 Relation between L. v.f.(1- ¢) and
temperature in heat balance in non— loss storage
1- ®,: 1—0.556; 2—0.138; 3—0.333; 4—0.533;
5—0.667; 6—0.756; 7—0.804; 8—0.922
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Fig. 8 Relation between 1. v. f. and time when the pressure rises from po= 0.1 MPa

to p1 and p 2 for two non— loss storage liquid nitrogen vessels
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EFFECTS OF TEMPERATURE AND LIQUID VOLUME FRACTION ON
PERFORMANCE OF NON- LOSS STORAGE IN CRYOGENIC VESSELS

XU Lie, SUN Heng, LI Zhaoci, ZHANG Cunquan and ZHAO Lanping
(School of Power and Energy Engineering, Shanghai Jiaotong University, Shanghat 200030, China)

Abstract 1In this paper, the effects of temperature and liquid volume fraction on pressure rise in non— loss
cryogenic vessels are analyzed. Graphs are provided for the relation betw een environmental temperature and the
performance of non— loss storage for the different types of cryogenic vessel( multi— layer insulation, vacuum-—

pow ders insulation, high— vacuum insulation), as well as for the relationship between storage— pressure and
heat flow received by the container per unit volume for various volume fractions. The conception of optimum
liquid volume fraction is also presented . The results are useful for the design, use and choice of non-— loss

storage vessels for liquefied gases, precious gases, rare gases and poisonous gases.
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