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In this research, we interested in the self-propulsion of a rigid body. The
shape of the body is constant during the motion, and the thrust is produced
because of the motion of the body boundary. The combined body which consists of
two rotating circular cylinders of equal radii is an example where the self-propelled
motion is due to a non-zero velocity of the boundary. We study the self-motion
of rotating cylinders and also flow over two towed rotating cylinders. Different
rotation of cylinders can be considered as a propulsion device for controlling the
motion of the body. In the present study, we have numerically investigated steady
viscous incompressible fluid flow over two rotating circular cylinders in a side-
by-side arrangement at moderate Reynolds numbers, 1 < Re < 40, with gap
spacing between cylinder surfaces, 0.0D < g < 14D, and the rate of rotation,
0<a<25, (Re=DUx/v, a =wD/2U,, D is diameter of cylinder, w is angular
velocity of cylinder, U,, is velocity of stream flow, v is the coeflicient of kinematic
viscosity). First, we construct a mathematical formulation to describe the self-
propelled motion and transform the problem to cylindrical bipolar coordinate.
Secondly, we derive a finite difference scheme for the approximate solution which
is based on the splitting method. Finally, we compare the basic hydrodynamic

characteristics of flow past towed and self-propelled two rotating circular cylinders.
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