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Investigation of the Effect of Core Outlet Size on the Operating Time of Isfahan’s
MNSR Reactor

Alireza Khakzad!*, Mohammad Hossein Esteki', Mansour Talebi?, Javad Mokhtari?

1. Department of Nuclear Engineering, Faculty of Physics, University of Isfahan, P.O.BOX: 8174673441, Iran
2. Nuclear Science and Technology Research Institute, P.O.BOX: 14395-836, Iran

Abstract :

The heat transfer mechanism of Isfahan's research reactor MNSR is of natural convection type in which light water is used
as reactor coolant. The leading constraint of this reactor is its operational performance duration, due to the negative
temperature feedback of the coolant. In this work, variations in the heat of the reactor core coolant and the operational
duration of the reactor were studied according to variations in the diameter of the outlet valves of the core. Thereon, the
geometry of interest was simulated in COMSOL Multiphysics (where half of the geometry was simulated according to the
problem symmetry) and assuming that the flow is laminar and by choosing an optimal reticulation system, the
thermohydraulic analysis was carried out on the reactor coolant using computational fluid dynamics. Analyses were
repeated when the diameter of outlet valves underwent a 25% increase and 25% reduction than the nominal state. The
result of this study shows a 10% increase in the operating time of the reactor in a situation where the diameter of the outlet
valves increases by 25% compared to the nominal state.

Keywords : MNSR Reactor, Thermohydraulic Analysis, Computational Fluid Dynamics (CFD), Natural
convection.
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' Miniature Neutron Source Reactor
"SLOWPOKE

' GETERA Code
" RELAPS5 Code
" ANSYS FLUENT Software
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* ATHLET Code
' COMSOL Software
¥ Finite Volume Method
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Parameter Description F Description
. Controlrod
Reactor type Tank-in-pool Fuel UALS
, Shimtray Thermal power 30KW Enrichment 50.2%
«  Beryllum shims Cooling system Natural convection Fuel density 3.456 g/em3
Airlines Al lines Internal irradiation channel 5 Diameter of fuel pellet 43mm
i External irradiation channel 5 Diameter of fuel rod 0.55¢cm
. Annular reflector
Core Diameter 230 mm Na. of control rod 1
,  Outerimadiation site
Core Height 230 mm Absorber material Cadmium
Inner uradation ste No. of fuel rod position 354 Material reflector Beryllium
2 Botomreflector No. o fuel rod loaded 343 Side reflector 10.20m
Fuelpins , No. of dummy rod 7 Bottom reflector 5.1am
Excess reactivity 3.85mk Top reflector Variable

Reactor container
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