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Abstract

In the advanced nuclear power plants including APR1400, the SDVS is adopted to increase
the plant safety using the concept of feed-and-bleed operation. In the case of the TLOFW,
the POSRV located at the top of the pressurizer is expected to open due to the pressurization
of the reactor coolant system and discharges steam and/or water mixture into the water pool,
where the mixture is condensed. During the condensation of the mixture, thermal-hydraulic
loads such as pressure and temperature variations are induced to the pool structure. For the
pool structure design, such thermal-hydraulic aspects should be considered. Understanding the
phenomena of the submerged steam jet condensation in a water pool is helpful for system
designers to design proper pool structure, sparger, and supports etc. This paper reviews and
evaluates the steam jet condensation in a water pool on the physical phenomena of the steam
condensation including condensation regime map, heat transfer coefficient, steam plume, steam

jet condensation load, and steam jet induced flow.
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Nomenclature
a. the ratio of the overall speed to a characteristic molecular velocity or speed of sound
. . . c(T,— T,
B: driving potential for condensation, J‘;L—)
fg

D: nozzle diameter
D, plume diameter at external expansion
G: steam mass flux [kg/m’-sec]
H: nozzle submergence
I, shape factor for sparger (P/D)
7 condensation mass flux [kg/m*sec]

0., AT
Ja: Jacob number, 7%

O sg

specific heat ratio

dimensionless plume length

k

L,

M: molecular weight

P: pitch of sparger hole
b

absolute pressure

b characteristic pressure

by saturation pressure in steam plume
7 plume radius at z

R: universal gas constant

v,.  radium of nozzle

715 location of y where = u,,/2

od
Re: Reynolds number, o
‘D,
St. Stanton number, h w OF Strouhal number, /i 21
b s

T: absolute temperature

T,  temperature at x=/, y=0

T condensate surface temperature
AT: T—T,

AT, TNx,00— T, for x> 1



w velocity [m/secl]

u,: u(1,0)

u, u(x,0) for x>/

v steam velocity

2

We:  Weber number, -057; D

7 plume shape factor

o condensation coefficient or surface tension
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