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A Study on the Flow Characteristics of Fluidic Valve
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ABSTRACT

Fluidic valve is adopted in APR1400 to control passively the flow rate of cooling water from the safety
injection tank. It is necessary to establish independent evaluation guideline for the flow characteristics of
fluidic valve in order to secure safety. Three dimensional numerical model for fluidic valve is developed and
numerical results are compared with experimental data obtained at KAERI in order to verify numerical
simulation. Also influence of the grid number and the turbulence model were investigated. In addition,
variation of flow rate is investigated at various elapsed times after valve operating, and flow characteristics
are analyzed at low and high flow rate conditions, respectively.
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Fig. 1 Schematic of flow pattem in fluidic Valve
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Table 1 Comparison of computational stability for each grid number

Grid Discharge ,
Case flowrate continuity|  X-vel Y-vel Z-vel k €
number 3
(m°/hr)
case 1 91,360 183.26 3.76e-3 38le-5| 426e-5| 486e-5| 242-5| 495
case 2| 209,266 170.69 8.15¢-4 419-6| 25le-6| 123¢-5| 1.0le-5| 163e-5
case 3| 165529 22534 8.76e-3 167e-4] 202e-4| 152e-4| 257e-4| b5le+4
Table 2 Comparison of discharge port flowrate for each turbulent model and experimental data
Discharge port flowrate Discharge port flowrate
Turbulent (maximum flowrate) (minimum flowrate)
model Experiment Computation error Experiment| Computation error
(m’/hr) (m’/hr) (%) (m’/hr) (m*/hr) (%)
k—¢ 274.26 2064 15513 9954
RNG k—¢ 2135 225.34 0.89 7174 13354 71.78
RSM Diverse - Diverse -
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Fig. 3 Comparison of discharge flowrate for

computational data and experimental data
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Table 3 Comparison of each port flowrate for experimental and computational data

T
e 80 sec 100 sec 115 sec 260 sec
Supply port
. .15 -30 -384
flowrate(m’/hr) 13074 1321
Experimental Control port
. 2941 80. 6764
data flowrate(m®/hr) 13222 ! T
Discharge port 2213 240.70 -5.08 -6.78
flowrate(m’/hr) (2548) (2635) (78.18) (64.81)
Supply port
. ! 0 0
flowrate(m’/hr) 6813 1369
Computational Control port
1.15 60.99 133. 116.08
data flowrate(m®/hr) 1511 %
Discharge port
. 19798 13354 116.09
flowrate(m*/hr) 23

* AUH ()9 A= 4¥5E 7T 24 CALS Data 9
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Fig. 5 Velocity vector in fluidic Valve at 115 sec
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Fig. 6 Pressure contour in fluidic Valve at 80 sec

2649405 Z
X

Fig. 7 Pressure contour in fluidic Valve at 115 sec
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Fig. 8 Variation of discharge flowrate
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Table 4 Comparison of head, time, discharge port flowrate at each point

1 2 3 A 5 6
Head (m) 95 85 75 67 45 25
Time (sec) 7 o 108 136 25 | 35

D’SChargZHE/(:) flowrate| o eoa| agro1| 437 | 13180 | 11768 | 10616
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