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Abstract

   The present work studies the gaseous flow in micro-channels using Direct Simulation Monte Carlo (DSMC) method. The working fluid is nitrogen. A parallel implementation of the DSMC method is developed using the master/slave programming model. This new tool is used to compare the performance of the parallel code to a comparable scalar implementation and to investigate the dynamic load balancing capabilities and the overall scalability of the parallel software. The proposed model was compared with the available numerical results as well as solving numerically the compressible Navier-Stokes equations with slip boundary condition on the channel walls for flows near the continuum limit to assess the accuracy of the continuum equations in this regime. Our computations also show that compressibility and the rarefied effects of gas flows are present in micro-channel flow. Our results show that the slip condition has decisive effects on the velocity and mass flow rate of the channel and has to be taken into account. In addition, inclusion of slip boundary conditions resulted in improved agreement between surface properties. 
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