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Numerical Study of the Effect of Surface Roughness and Bubble Injection on
Skin Friction in Taylor-Couette Flow
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ABSTRACT

In this research, the effect of surface roughness and bubble injection on skin friction and hydrodynamic drag force has
been numerically considered. This research is based on Taylor-Couette flow. Considered flow includes two concentric
cylinders which internal cylinder is movable and external is immovable. The effective equations on the flow includes:
equations of momentum, continuous, turbulent and bubble distribution. These equations are based on finite volume
numerical method and have been solved by second order upwind discrete method. For modeling of two-phase flow used
Euler-Lagrange method. In all of observed views, turbulent flow and Taylor vortex has been revealed between spaces of
two cylinders. Air flow has been injected into the flow as the second phase. Selected Reynolds range is 10* to 2 x 10° .
For validation of the results an experimental study has been used. Results showed that friction coefficient will be
decreased by Reynolds increasing and also, drag force will be decreased by roughness decreasing.
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