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Large Capacity Passive Flow Control Vortex Valve
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ABSTRACT

The present paper provides the design specifications and working principle of flow controlling vortex
valve which will be adopted in a Korean next generation reactor (APR1400). The vortex valve is installed
inside the pressurized safety injection tank of APRI1400, and it passively controls the water discharge
flowrate from the tank. In the present study, the performance of the vortex valve have been evaluated
throughout the repeated experiments in the full-scale test facility called VAPER(VAlve Performance
Evaluation Rig). Based on the experimental results, it is confirmed that the currently developed vortex valve
satisfies the major performance requirements of APRI400 plant design in view of the peak discharge
flowrate, pressure loss coefficient, and total discharge duration time. To achieve the highest quality of the
experimental results, a quality assurance program for vortex valve tests has been strictly applied.
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Fig. 1 Arrangement of vortex valve in safety injection
tank
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Table 1 Dimensians of vortex vaive

vortex valve 27 2,377mm
vortex valve ¥9°] 584mm
vortex chamber # 7 1,334mm
vortex chamber %] B 229mm
supply port nozzle = 62.4mm
control port nozzle % 62.4mm
r_exit nozzle W7 175mm
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Fig. 3 Schematic of VAPER test facility
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Fig. 5 Water level in SIT and Stand Pipe
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Fig. 6 Stand pipe water level from DP transmitter and
conductivity probes

4.2 B8-S dUE Fat

WEul ol e B ddztee] HYg f458
15m/s ©]deltt B ¢t AsE faA go
WA o)e} e B2 HF ZANYE = AS
TEAE 44 2L 5 A9 ot B dF9)
ME TS 9 W 2RE 37 o
3w Ay ztae] waf3e Falgn

dhqr(t
Wor() = puer Asiz sir ()
dt
~ By () — By (1 + Af)
= Pwarer Asir ML Ai” (1)

“Fig. 5914 R%e] raFazas] »elx A
o M¥Hoz gasy] WEel, #1H F
Mg 14 S¥5E SASE P75t gl

ﬁl%.‘:ﬂ%%‘-’?" Hof LEHF2 o 1010
=

W
=

.
w

3
o}f}l'
oz
i
>
)
rlo
12
—_
o
ol

2HE A=
2 o 2pwa,e;A12»,,,e
Pwater Y water WSIT (2)
waoare A (DNEEE ALY, 3&
v o M o] fdro] AlgF T

“Fig. 8" 744 %‘é’ée‘ﬁl 2H, FEdg
o] A= oF 160]H FE}AF o]F o= ok 1600]
T},

K =AP

O A O
=S~

1200 T T T T T T T Y

1000 | 3

600

400 H

Discharge Flowrate, kg/s

200 H

L \ T—
0 20 40 60 80 100 120 140 160 180
Time, sec

Fig. 7 Discharge flowrate of emergency core cooling
water from SIT

1000 T r
S
©
&
« 100
)
>
L
> ]
x
2 10 ’P’ Test-1 | |
5 :
S Test-2
Test-3
Test-4
1 L 1
0 20 40 60 80 100 120

Time, sec

Fig. 8 Pressure loss coefficient of vortex valve
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