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The reasons of differences between one phase and two phase models of
nanofluids heat transfer characteristics: Case study flow in a wavy
microchannel
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, conjugate heat transfer in wavy microchannels filled with nanofluid is studied
Received 11 November 2017 numerically. Homogeneous single-phase models underestimate the experimental results. Then,
Accepted 08 January 2018 nanofluid simulated by two-phase model using an Eulerian-Lagrangian approach. Nanofluids are water-

Available Online 01 March 2018 Cu or water-Al203 suspensions with a particle diameter of 100-150nm and a volume fraction of up to

2%. The three-dimensional governing equations including continuity, Navier-Stokes and energy

E:mzz?j equations are solved by the well-known SIMPLE method. The governing equations for particles are
One phase model solved by a 4th order Runge-Kutta algorithm. Due to the 3-D governing equation four equations
Homogeneous method including velocity components and energy should be solved for all particles. The computer program has
Two-phase model been written in parallel processing method (MPI). Then a super computer with several CPU’s should be

Eulerian-L: i thod - ;
uerian-Lagrangian metho used. In one phase model there some supposes, one of them is that the velocity and temperature of a

particle is equal to the velocity and temperature of its surrounding fluid. But the main suppose is that the
particle distribution is homogeneous. Results show that the main reason of difference between the
results of Homogeneous single-phase models and two-phase model is non-homogeneous particle
distribution in the domain.
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Fig. 1 The shape of the micro-device with its created wavy channels
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Fig. 4 Temperature contours in “Xy” plane for Re=200 at z= -0.5H
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