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Transient Analysis of Pressure Behavior of Cryogenics in Closed Vessel

Kweon Ho Kang, Kil Jeong Kim and Young Moo Park*
Korea Atomic Energy Research Institute, Nuclear Environmental Management Center
*Department of Mechanical Engineering, Ajou University

2
A AE7)7} -2 AT d

FAL

gk
5 B ) A7)

o AR 81T RER SAFo)7 L3} o} DA 0 AGEE PlA M) vﬂ‘}%

HE ol 43t AAE7IWe] A FadE sl e, ddEdes

virial /‘"EHB]-X'] AlL upE

2 3k Al nskEA

virial 7|

A, 71 A&

Afrgol et Alael 8 71AE
AL o2} gHy el & vl

4~= Lennard-Jones ®& © 2 5] T} AAE7| ] gtHAGe v]H =
FAfgd AAg71Ee 983 ae)a 7] Ae] 2] Fuulgiod, o] EF

AbA, A R AL
s Aoz asgch 718l 2%
F23 Qlzl= 9
7 23 Mg 95

SE U

o1471AE 7S W<t virial AeAA S wHEshs 7| A= 7}

Abstract—Self-pressurization of cylindrical container of cryogen is numerically analyzed. The con-
tainer is axi-symmetric and heated from side wall with constant heat flux. Natural convection by external
heat flux is studied numerically using finite difference method. Oxygen, nytrogen and hydrogen are work-
ing fluids in this paper. Liquid is considered incompressible fluid and vapor is assumed to behave as gas
meeting with virial equation of gas. The Second virial coefficients of gas are obtained from Lennard-
Jones model. The important variables which have effects on self-pressurization are external heat flux, heat
capacity of wall and initial ullage in container. The most important variable of them is external heat flux.
The pressure rise calculated from the virial gas model is slightly different from that calculated using ldeal

gas model for oxygen.
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Table 1. Thermodynamic Properties of Cryogen.

Properties Oxygen Nytrogen Hydrogen
Sat. Temp (°K) 90.18 77.35 20.28
o, (m?/sec) 7.76X10%  9.90x10° 2.64x107
o., (m%/sec) 1.99%x10° 253x10° 6.76x10°
v (m’/sec) 1.51x 107 1.52x107  3.77%x107
v, (m’/sec) 1.96x10° 1.97x10° 4.88x10°
K; (W/m°K) 403x10% 1.12x10" 1.19%x10"
K, (W/m’K) 242x10°  7.82x10° 3.00x10?
C, (I/kg'K) 1.674x10° 1.96% 10° 9.65% 10°
G (J/kg'K) 9.04x 10> 1.06%x10° 5.21x 10
C. (I/kg°K) 641x10°  7.50x10*  3.69% 10°
R (J/kg°’K) 260x10°  297x10° 4.12x10°
B (K) 2.72%x10°  550x10* 5.50x10°
p: (kg/m’) 1.14x10° 8.07x10*  7.06x10"

27)944: 103.4 KN/m?
Z7|4%:0
Z7]-€%: A4 90.18 K, 54 28.3 K,
A 7735K
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