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Numerical simulation of natural heat removal from the core of Tehran

research reactor in normal operation without pump

Masjedi, Fatemeh?!; Safari, Mohammad Javad?; Abbasi Davani, Fereydoun®

L2Amirkabir University of Technology, Faculty of Energy Engineering and Physics
3Shahid Beheshti University, Faculty of Nuclear Engineering, Department of Radiations Application

In this study, with the ultimate goal of showing the effective role of natural convection in normal
operation of a nuclear reactor without pump; we have analyzed the situation in the case of Tehran
research reactor. A Monte Carlo simulation of the reactor neutronics, specifically focusing the evaluation
of power production and its spatial distribution, was performed by the MCNPX code. The power
distribution was directly transferred to the CFD software (here FLUENT), which is able to solve the
thermal-hydraulic set of equations based on the finite volume method and estimate the heat transfer and
fluid natural convection properties. In this study, the assembly with highest contribution in the total
power of the reactor has been assumed as a representative of the harshest thermal-hydraulic conditions.
The simulations were based on a 2D model of the reactor/assembly in steady-state conditions. This study,
directly resulted in the estimation of maximum power (300 kw) that could be approached, solely based on
natural fluid flow/heat removal without tow phase flow.

Key words: Natural convection, Tehran research reactor, normal operation, MCNP, FLUENT
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