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Energy-conserving Dissipative Particle Dynamics Simulation of Macromolecular
Solutions Flow in Micro-Channel under Temperature Gradient

LIU Han-tao” , LIU Yu-xiang
(The Laboratory of Energy& Environment Engineering and Com putational Fluid Dynamics ,
North University of China, Taiyuan 030051, China)

Abstract: Macromolecule migration subjected to thermal gradient exists widely in biological and medical engineering
problems. Exploring the thermo-hydrodynamic mechanism is of great significance both for biochemical engineering and
micro/nanotechnology. In this paper, the energy-conserving dissipative particle dynamics (eDPD) is extended to investigate
the flow of macromolecular solutions and macromolecule behaviors in a micro-channel subjected to thermal gradient. The
accuracy and reliability of the codes are verified by comparative studies. Then, the velocity of macromolecular solutions
under different temperature gradients and lengths, as well as their coupling effects are comparatively analyzed, and the
macromolecular centroids distribution and behaviors including stretching, winding and folding are investigated systemically.
The results show the macromolecular solution flow, probability distribution of centroids and the behaviors of
macromolecules are obviously affected by thermal gradient, and some new features are revealed. The theoretical basis
provides a potential way for the precise control of macromolecules (ex. drugs or DNA), and a new approach is proposed to
investigate the complex dynamic behaviors of macromolecule under thermal condition.

Key words: Energy-conserving dissipative particle dynamics (eDPD); Macromolecule; Microflow; Temperature

gradient; Finite-extensive nonlinear elasticCFENE) model
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