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Experimental investigation of the effect of using carbon-based nanofluid on
the heat transfer coefficient and the temperature of fuel rods in a loop under
laboratory pressure

M. Alizadeh afroozi’, H. Hosseinzadeh benhangi, M.R. Abassi
1. Reactor Faculty of Shahid Beheshti University, 1983969411, Tehran, Iran
Abstract:
The concept of nanofluid includes suspensions containing metallic and non-metallic

nanoparticles, which are used as coolants in nuclear reactors, because compared to other
materials, they have lower thermal resistance and improved heat transfer properties. In the past,
research has been done on metal nanoparticles to increase the thermal efficiency of reactors. In
this article, the changes in the heat transfer coefficient by adding carbon nanotubes (CNT) with
different volume percentages to deionized water have been investigated. The produced nanofluid
is used as a coolant in the first circuit of the laboratory loop. Experimental results have been
extracted in different states (fluid velocity and system pressure). Also, the laboratory
thermohydraulic circuit has been simulated with ANSYS CFX commercial software and with the
help of existing theories about nanofluid properties, system parameters have been calculated and
compared with laboratory results to confirm the correctness of the calculations.

Keywords: Cnt nanofluid, Carbon nanotube, Displacement heat transfer coefficient,
Ansys cfx software
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