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on a flat surface and the corresponding slip length
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The inset shows an enlarged portion of the region where the slip
length is close to zero. No-slip boundary condition can be
implemented by using y, =5.26 v/me/o. Dashed curves show

analytical prediction Eq. (11).
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Fig. 8 Left; illustration of the separation device; Right: histogram of distances traveled in the time ¢ = 1. 5 x 10*7 for helices with different

chirality ( Reprinted figure with permission from Ref. [ 59 ] ; Copyright (2012) by the American Physical Society)

Subplot (a) gives the results of dissipative particle dynamics simulation, and subplot (b) is from Langevin dynamics without hydrodynamics.

Spatial distributions in the cross-section of the channel are shown in subplot (¢) and (d) for the two cases. Separation is only realized in

dissipative particle dynamics.
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Dissipative Particle Dynamics and Navier Boundary Condition
Simulations in Micro- and Nanofluidics
Jia-jia Zhou'*"
(' School of Chemistry and Environment , * Center of Soft Matter Physics and Its Application, Beihang University, Beijing 100191)

Abstract Dissipative particle dynamics (DPD) is an established method for mesoscale coarse-graining fluid
simulations ,and has a broad range of applications in studies of micro- and nanofluidics. The method is fully off-
lattice and particle based and naturally includes thermal fluctuations. Due to the importance of surface
interaction , the choice of boundary condition is essential to micro- and nanofluidic researches. No-slip boundary
condition , where the fluid velocity vanishes at a fluid/solid interface,is widely accepted for macroscopic fluids.
A more general boundary condition is the Navier boundary condition, which allows fluid to slip. Here we briefly
reviewed the DPD method and the tunable-slip method that implements the Navier boundary condition. The
applicability and reliability of the simulation methods are demonstrated using two examples:one is the study of
flow over a superhydrophobic surface with striped pattern. The simulation results show good agreement with the
theoretic and numerical predictions. The second example is the polymer dynamics in a microfluidic device. The
modification of the boundary condition can induce different polymer dynamics under confinement. Both
examples demonstrate that DPD simulations can provide guidance in the design of better and efficient micro-
and nanofluidic devices.

Keywords  Dissipative particle dynamics, Tunable-slip boundary condition, Micro- and nanofluidics,

Computer simulation
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