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dT/dt = [(To- T)/ mldm/dt - (XT/ V)dV/dt (1)
dp/dt = [(RTo/ M) fdm/dt - (1 + X) pdV/dt]/ V (2)
' X=R/ (M) ; dm/ dt , dm/ dt [4]
1.2
dv/dt = 4t ru, (3
u, = dr/dt (4)
Rayleigh’ s ,
du/dt = (p- pr/@Er) - 1.5 r (5)
(5)  .pr
3] (i ) o L )
up - uai + (pr- pai)/ @ca) + faiuai| uai| /(2D) - gsnaAt =0 (6)
u - ug + (pr- pg)/ ©@cg) + fejug| us| /(2D) - ginoAt =0 (7
Up - up = 4r®u/ R? (8)
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dv/dt =T R? up (10)
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Fig.1 Schematic diagram Fig.2 Finite dfierence grid diagram
of hydrogen bubble critica distortion of secondary iucp
2.1 (3
:1) :2) ;3)
4)
aalat+a(pu)/8x—0 (13)
p (5u/8t + udu/ Ox) + Op/Ox + Pu| u|/(2D) - pgina =0 (14)
¢ = dp/dJ (Op/ @) s (15)
C+
dx = (u+ o) dt (16)
du/dt + (dp/dt)/ c) + (fu| u|)/ (2D) - gdna =0 (17)
C- ]
dx = (u- c)dt (18)
du/dt - (dp/dt)/ (Pc) + fu| u|/(2D) gina =0 (19
0 =At/A x, (16) (18) :
ua = [ Q-C(UQ- UR)G]/[1+(UQ- UR)e] (20)
ug = [ug + c(us- ug)®]/[1+ (us- ug)h] (21)
pa = pg- (ua + 0B (pq - pr) (22)
pe = pg - (us - ©)O (ps- po) (23)
T (u) =fu]ul/(2D), (17) (19)
DPZ%[DA+ pe +Pc(ua - ug) - PA (T ua - Tus)] (24)
Up = LU+ s+ (pa- Pe)/ (PQ) - At(Tua +Tug) +2gsincd t] (25)
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[6]
¢* = c§/ [1 +PciDo/ (Ho E) ] (26)
2.5
Pvap [7]
u,w
up = Wp (27)
up pp (24) (25)
P < Puvp
PP = Pva (28)
Up = Ua - (Pup - Pa)/ PCc) - T (up)At+ ginadt (29)
wp = Ug + (Pvp - pe)/ @c) - T (ug)At+ gsnaAt (30)
Sp= So+[(wp+ wg) - (up+ ug)]/2 (31)
Sp <0 (32
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Fig.5 Hydrogen bubble volume variation (a)
and hydrogen bubble pressure variation (b)
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Fig.6 Pressure variation at sodiunm hydrogen bubble boundary (a) , outlet of pump(b) and outlet of 1HX(c)
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Fig.7 Pressure variation at rupture disk 1 (a) and rupture disk 2 (i)
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Secondary L oop Pressure Propagation
Caused by Large Leak Sodiunrwater Reaction
iIn Seam Generator of Liguid Metal-cooled Fast Breeder Reactor

LUO Yan, ZHAN GJianmrmin, SHAN Jiarrgiang , ZHU Ji-zhou
( Xi’ an Jiaotong University, Xi' an 710049, China)

Abstract : The mode of adiabatic herical-to-columnar hydrogen bubble growth in large leak sodi-
umr-water reaction as well as the model of secondary loop pressure propagation with the one-di-
mengona characteristic method are established under one double ended-guillotine tube break in
the steam generator of liquid metal-cooled fast breeder reactor. Both of the charactersof large leak
diunrwater reaction and secondary loop pressure propagation trandgent are calculated and ana
lyzed at the two-phase water large leak with and without rupture disks.
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