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摘要 

流体在固体表面的速度滑移对宏观流动的影响通常可以忽略，但在研究微尺度流动时，滑移速度可能对流动产生较大的影响.因此在研究

微尺度流动时，需要考虑流动在边界上的滑移.耗散粒子动力学方法是模拟介观尺度下流体的动力学行为的计算方法，目前该方法一般使

用无滑移的边界条件.提出一种在耗散粒子动力学中实现滑移边界条件的数值方法，得到了和Navier滑移边界条件的Poiseuille流精确解

吻合的速度剖面.  
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Abstract： 

Velocity slippage on a solid wall is usually neglected in macroscopic flow. However, the effect of slippage on the 
fluid dynamics can be significant in a microscopic scale. Therefore, slip condition at solid boundary should be 
considered in microscopic or mesoscopic hydrodynamics. Dissipative particle dynamics (DPD) is a promising approach 
to the study of mesoscale hydrodynamic behaviors. No slip boundary conditions are widely used in previous DPD 
simulations. A numerical method for imposing slip boundary conditions was proposed in the DPD simulation. To show 
validity of the approach, velocity profiles obtained by DPD are found to be consistent with the analytic solutions 
based on Navier condition for the Poiseuille flow.
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