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ABSTRACT: The flow past a circular cylinder and airfoil with
varying mathematical roughness function are numerically
simulated. A new model about blowing and suction is
constructed by using the concept of mathematical roughness
function. The flow field and the drag are investigated through
this new model. By the numerical study about bluff body, some
conclusions are drawn to reduce the drag.
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BRIEF INTRODUCTION OF THE PAPER: In
this paper, the vortex method, the new concept
mathematical roughness introduced from the boundary
condition of vortex method and the new model based
on the mathematical roughness function are presented.
The flow around two and three dimensional bluff
bodies was investigated. The new research method
about turbulence drag reduction was given in this
paper.

The numerical simulation about the circular
cylinder started impulsively was studied. The vorticity

contours, streamlines and drag coefficient curve were
gotten. The comparison between the results of this
paper and the computational results from published
paper was made and agreed. So the computational
method of this dissertation is reliable.

The circular cylinder and airfoil with uniform
distributed mathematical roughness were numerical
simulated. Some important conclusions were drawn. If
minus mathematical roughness was enforced
uniformly, the thrust would be generated. If the
mathematical roughness between 0 and 1 was
enforced uniformly, the drag would be reduced. If
the mathematical roughness grater than 1 was
enforced uniformly, the drag would be increased. The
drag of the cylinder with mathematical roughness
equal to 1.5 showed a very interesting phenomenon.
At the beginning the drag of mathematical roughness
surface was greater than the drag of normal surface,
but after a period these two drags became same. This
phenomenon agreed with the traditional roughness
concept. This conclusion gave a proof to the
interpretation of the mathematical roughness.

The cylinder with blowing and suction was
simulated by using the new blowing and suction
model based on the mathematical roughness function.
Some conclusions were drawn. Among them, the
conclusion that blowing at the shoulder of cylinder
could reduce the drag agreed with the conclusions of
published papers. So the correction of the new model
was proved.

Lastly, the flow around a three underwater
aircraft was computed, the vorticity contours were
gotten. So it could be said that the computational
method in this dissertation was feasible.

In general, this dissertation provides practical and
feasible research method to investigate two and three
dimensional unsteady flow and turbulence drag
reduction.





