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ASSESSMENT of CORE BYPASS FLOW IN A PRISMATIC VERY HIGH TEMPERATURE REACTOR
BY USING MULTI-BLOCK EXPERIMENT and CFD ANALYSIS

S.J. Yoon,* JH. Lee? M.H. Kim® and G.C. Park*

In the block type VHTR core, there are inevitable gaps among core blocks for the installation and refueling of
the fuel blocks. These gaps are called bypass gap and the bypass flow is defined as a coolant flows through the
bypass gap. Distribution of core bypass flow varies according to the reactor operation since the graphite core
blocks are deformed by the fast neutron irradiation and thermal expansion. Furthermore, the cross-flow through an
interfacial gap between the stacked blocks causes flow mixing between the coolant holes and bypass gap, so that
complicated flow distribution occurs in the core. Since the bypass flow affects core thermal margin and reactor
efficiency, accurate prediction and evaluation of the core bypass flow are very important. In this regard,
experimental and computational studies were carried out to evaluate the core bypass flow distribution. A multi-block
experimental apparatus was constructed to measure flow and pressure distribution. Multi-block effect such as cross
flow phenomenon was investigated in the experiment. The experimental data were used to validate a CFD model for

analysis of bypass flow characteristics in detail.
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7}2=2(Very High Temperature Reactor), £-=3
Z+=H(Bypass Gap), 37 7+=(Crossflow Gap), the2= 2l (Multi-block Experiment), 2+ < HCFD)

1=4)(Block-type Core), 1=A1-%-3]F(Core Bypass Flow),
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Standard Test Block

: B A
Fuel block combined with gap
control block

Fig. 4 Bypass Gap Control Methodology
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Table 1 Test Matrix

Case Bypass Gap Size(mm)| Mass Flow Rate(kg/s)

R2BG2CGO 2.0
R2BG6CGO 6.0
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Fig. 7 Mesh Structure of the Cross-section of the Test-section
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Table 6 Effect of Cross flor on Bypass Flow Distribution
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Case Bypass Flow Ratio (%)
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Fig. 14 Velocity Vector Field at the lowest Cross Gap
(R2-BG6-CG2 Case)
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