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The Simulation of Flow-blockage Experiment in LMR using
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Abstract

LMR(Liquid Metal Reactor) core consists of highly dense assembly structures hecause of
coolant characteristics. Therefore, in case of local flow blockage in the coolant channels, local
flow velocity and rates are reduced remarkably, which may cause fuel cladding melting or
fission product release. So, this kind of phenomena should be revealed in the real design
procedure. The simulation results of flow blockage experiment using MATRA-LMR which
was developed by KAERI were compared with the results of ASFRE-III. As a results, it is
shown that the MATRA-LMR predicts the flow and temperature profile reasonably. However,
The heat transfer model which can predict the temperature increase in the thick blocakge

plate are required.
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#1. g€ dolel (PNC TN9410 37 pin test of the 14 edge blockages)
Number of rods 37
Number of channels 78
Number of gaps 114
Rod diameter 0.3346 in. (8.5E-3 m)
Rod picth 0.378 in. (9.6E-3 m)
Wire-wrap diameter 0.0433 in. (1.1E-3 m)
Wire-wrap picth 7874 in. (0.2 m)
Total axial length 64.961 in. (1.650 m)
Flat to flat distance of inside duct 2.38516 in. (0.060583 m)
Distance between rod and duct wall 0.0433 in. (1.IE-3 m)
Radial power distribution 1.0 (uniform)
(normalized)
Axial power distribution 10685 — 15276 .+ 1 (Heating zone = 25501 in.)
45276 - 64.961 in. : 0
Inlet mass velocity (flux) 6.169 m/s (4.0024 Mlbm/ft*~hr)
Rod heat flux 250 W/em (0.2968 MBtu/hr—ft?)
Inlet temperature 572 °F (300 C)
Outlet pressure 14.696 psia (1.01324E5 Pa)
Thickness of blockage plate 1.378 in. (35.0E-3 m)
Pressure drop correlation CRT
Heat transfer correlation Lyon-Martinelli
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19.685 in 0.492125 in X 40 Node
12.1063 in 0.6053in X 20 node
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