APR-1400 ¥ A} 2 Fluidic Device 5 E 447}
Assessment of Fluid Flow Characteristics for Fluidic Device of APR 1400
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ABSTRACT

The objective of this study is to establish evaluation and verification guideline for the APR
1400 and to investigate the thermal-hydraulic characteristics for fluidic device is analyzed
using FLUENT. The Scope and major results of research are Flow characteristics for fluidic
device. In this study, three-dimensional numerical model for fluidic device is developed, and
results are compared with experimental data performed by KAERI in order to verify numerical
simulation. In addition, variation of flow rate is investigated at various elapsed times after
valve operating, and flow characteristics is analyzed at low and high flow rate conditions,

respectively.
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E1 2R AREAY AgERy A%
. Discharge
Grid ..
Case flowrate continuity | X-vel Y-vel Z-vel k e
number 5
(m°/hr)
case 1 91,360 188.26 3.76e-3 | 3.8le-5 | 4.26e-5 | 4.86e-5 | 2.42e-5 | 4.9e-5
case 2 209,266 170.69 8.15e-4 | 419-6 | 2.51e-6 | 1.23e-5 | 1.0le-5 | 1.63e-5
case 3 165,529 225.34 8.76e-3 1.67e-4 | 2.02e-4 | 1.52e-4 | 257e-4 | 5.le-4
X2 A z2AdE AgAzee] vl
Discharge port flowrate Discharge port flowrate
(maximum flowrate) (minimum flowrate)
Turbulent
model . . . .
Experiment Computation error Experiment Computatlon error
(m’/hr) (m”/hr) (%) (m’/hr) (m”/hr) (%)
k—e 274.26 20.64 155.13 99.54
RNG k— ¢ 227.35 225.34 0.89 77.74 133.54 71.78
RSM Diverse - Diverse -




=1

3 wiE ol wie Adbgrat Adgke] W

=1

[ime 80 sec 100 sec 115 sec 260 sec
Supply port _ _
flowrate(m®/hr) 130.74 132.15 3.0 3.84
Experimental Control port 13222 | 12941 80.77 67.64
data flowrate(m®/hr) ) B ) .
Discharge port 227.35 240.70 -5.08 -6.78
flowrate(m®/hr) (254.8) (263.5) (78.78) (64.81)
Supply port
flowrate(m”/hr) 68.13 136.99 0 0
Computational Control port
data flowrate(m’/hr) 151.15 60.99 133.53 116.08
Discharge port 225.34 197.98 13354 116.09
flowrate(m®/hr)

* ARHY ()9 A= AFE /AL BAS CALS Data 9.

1 2 3 4 5 6
Head (m) 9.5 8.5 75 6.7 45 25
Time (sec) 76 94 108 136 225 375

Discharge port
5 246.89 491.91 478.37 131.80 117.68 106.16
flowrate (m°/hr)
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