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Numerical study on flow and heat transfer of nanofluids in a

circular tube based on euler-lagrangian

ZHANG Ming-jian, TIAN Mao-cheng, ZHANG Guan-min, FAN Ling-hao
(School of Energy and Power Engineering, Shandong University, Jinan, Shandong 250061, China, Email:

tianmc65(@sdu.edu.cn)

Abstract: In this paper, the single-phase flow model and the DPM model (Euler-Lagrangian discrete phase
model) are used to simulate the flow and heat transfer characteristics of Cu-water nanofluids in horizontal tubes.
The simulation results show that the DPM model has higher accuracy than the single-phase flow model. The
reasons for the enhanced flow heat transfer of nanoparticles were analyzed from the perspectives of nanofluid
thermal properties and nanoparticle micromotion. Nanofluid enhanced heat transfer is not only the improvement
of thermal properties, but also the micro-motion of nanoparticles enhances the exchange of momentum and

energy, and enhances heat transfer.

Key words: nanofluid, convection heat transfer, DPM, numerical simulation
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