O &=

=
(L

SMART fS&

Hl
>
po
1Ll
H
|.|-
0>

DOL: http://dx.doi.org/10.5293/kfma.2012.15.4.005
ISSN (Print): 1226-9883

5ol7]0llMe

-1 EI Y

Cross Flow Characteristics of the Core Simulator in SMART Reactor
Flow Distribution Test Facility

Jung Yoon’, Young-In Kim”, Young-Jong Chung’, Won-Jae Lee’

Key Words : SMART(Z:FFEA}2), Flow distribution test facility(+7-&2EA $-83)), Fuel assembly( & HEF 7)), Core simulator
(2241229]7)), Cross flom(FHEF 7&), Perforated plate( TF3¥), CFD(F<H74 98

ABSTRACT

To identify the flow characteristics of the SMART reactor, a flow distribution model test and a numerical simulation are

performed in KAERI. Among several part of the SMART reactor, the fuel assemblies are simulated using simulators because

of the complexity. The geometries of the core in the SMART reactor and simulator are different, but some similarities are

maintained such as the ratio of pressure drop in the vertical and cross directions. There are cross flow holes in each core

simulator to reproduce the cross flow of SMART fuel assemblies. To know the flow characteristics of the cross flow, numerical

analysis is performed. As the cross flow area is decreased, the pressure drop between inlet and outlet is decreased. Also, when

the flow imbalance between two core simulators is constant, the cross flow area does not significantly affect the cross flow.
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Table 1 Mesh sensitivity test result

Case Mesh AP(kPa) D(ecxgsaetl(gl(();/;)
A0l 1,397,043 31.506 1.35
A2 2,334,704 32.006 0.26
A03 2,826,408 32.288 1.14
A04 4,011,570 31.709 0.67
A0S 5,084,766 31.923 -

1

# AT B|AEE Realizable k- W H2 &S A&

Table 2 Turbulence model test result

Case 1\1/}2221 AP(kPa) Dev(gg;(%) Remark
B21 Real 32.006 8.68 Selected
B22 RNG 35.191 04 Unstable
B23 STD 38427 -9.63 -

B24 SST 61.586 .71 Unstable

total-pressure: -40000 -35000 -30000 -25000 -20000 -15000 -10000 -5000 0 5000

Fig. 4 Pressure distribution of turbulence model(SST-RNG-Real-STD)
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Fig. 5 Geometry of two parallel core simulators and cross
flow holes between two core simulators
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Fig. 13 Flow characteristics in cross flow area
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