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Investigating the effect of nanoparticles in the turbulent flow of a
tube with a constant heat flux with the Eulerian-Lagrangian
approach

Atie Farrokh®, Miralam Mahdi 2

1- Ms.c student, Faculty of Mechanical Engineering ,Shahid Rajaee Teacher Training University, Tehran
2- MSc Associate Professor, Faculty of Mechanical Engineering, Shahid Rajaee Teacher Training University, Tehran,M.mahdi@sru.ac.ir

Abstract

In this study, using the computational fluid dynamics method, the effect of volume fraction, particle
diameter in the Reynolds number range of 10 to 100,000 has been investigated using the finite volume
method and Eulerian-Lagrangian approach for two-dimensional and three-dimensional geometries in a
pipe. Also, the effect of thermoforce and Brownian force on Nusselt number has been investigated.
The results obtained for three cases with thermoforce force, with Brownian force and in the absence of
these two forces up to Reynolds 60,000 were in good agreement with the laboratory results. The effect
of the forces and the difference of the corresponding Nusselt numbers from Reynolds above 60
thousand can be seen. To evaluate the addition of nanoparticles to the performance of the base fluid,
the thermal performance coefficient is defined. The results show that with the addition of
nanoparticles, the coefficient of thermal performance increased, so that, for example, at Reynolds
60,000, the coefficient of performance for the volume fraction of 2, 4 and 6% is 1.08, 1.22 and 1.6,
respectively, and with the increase in diameter Nanoparticles of 40, 30, 20, and 10 nm are reduced by
1.21, 1.13, 1.11, and 1.09, respectively. This nanofluid and its related results can be used in the cooling

of space equipment and satellites.
Keywords: Heat transfer, nanofluid, Eulerian-Lagrangian, turbulence.
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