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Analysis of Flow and Thermal Mixing Responses on Hot Water
Discharge by Quencher Devices into an Annular Water
Pool

Seong Seok Choi and Jong Bo Kim

ABSTRACT

One of the problems with the Boiling Water Reactor involves the flow and thermal mixings
in the suppression water pool high pressure steam discharge into the pool in case of
emergency core relief, Varioos heat sensitive devices and pumps for the reactor core cooling
are installed in the middle of the suppression pool.

Especially the pumps utilize pool water in order to cool the reactor core in emergency
cases. In this case, the water temperature for the reactor cooling should be below a
certain temperature specified by the reactor design.

In the present investigation, in other to determine the optimum locations of these
pumping devices, numerical solutions have been obtained for the model to determine the
flow mixing characteristics. Experimental investigations have also been carried out for
the flow mixing and for the thermal mixing in the pool during the discharge. Considering
that the discharge steam through the Quenching Device becomes hot water immediately in
the water pool, the steam- equivalent hot water has been utilized.

Examining these characteristices, it becomes possible to determine the best locations
for RCIC, LPCI, HPCI pumps in the suppression water pool for the emermency reactor

core cooling.
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NOMENCLATURE
Symbol : Meaning
f . arbitrary continuous function
g . gravity
i.j ¢ nodal point
1 P unit imaginary
k . source point
ky,k,.kg ! sink points
M, N : number of horizontal and
vertical lines in the grid
system, respectively pressure
P . pressure
t . independent variable of time
u, v velocity components in the X~
and Y-direction, respectively
\'% : amplitude function
w 1 vorticity
X,¥ 1 cartesian coordinates of grid
points
a : thermal diffusivity of water
A : volume expansivity of water
0 : finite difference operator
dx, 4y : uniform mesh itength in the
X~ and Y-direction,
respectlvely
4t : uniform time step
temperature
v . kinematic viscosity of water
I3 . : density of -water
¢ : steam function
4°? : Laprlacian operator
Subscript
Superscript :
p . time level
n . iteration level
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