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1.Abstract

In order to improve the widely existed conflict between the cost
to reduce resistance and the effect of reducing resistance , we
have built a reasonable , cheap and efficient surface texture used
to reduce resistance , which can be universally used on vehicles .
It can save considerable quantity of energy and its mechanism

will be discussed in the paper .

We have abstracted out a kind of surface texture from pits . The
internal reverse vortex occurs on its own inside this kind of
texture , thus acts on the boundary layer, playing a resistance

reduction function.

The action principle of the internal reverse vortex is that by
increasing the thickness of the boundary layer, friction
resistance between the boundary layer and the surface of an
object is mostly converted into that between the upper airflow
and the boundary layer. So it largely reduces the friction

resistance. Besides, it leads the boundary layer to advanced
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transition,enhancing anti separation ability and decreasing

negative pressure zone.

We are going to verify the existence of the internal reverse
vortex in two perspectives . One of them is to design experiment
plans and make 3D models using computer technology , and
analyze the data using the CFD software . Another way is using
water flow and water tunnel device to simulate airflow
equivalently . We overcame a series of problems caused by
doing real object experiments and reduced systematic errors .
Eventually we observed the existence of internal reverse vortex
and analyzed the fitting curve about resistance and relevant
variable quantificationally .

The following innovative achievements have been obtained
through our research. We:

1. Obtained several kinds of rough surface texture to reduce
resistance by the sand table in wind tunnel experiment.

2. Established a set of theory to explain the resistance reduce
effect on rough surface based on the Boundary Layer
Theory----the Reverse Vortex Inside the Pit Theory , and

qualitatively built a physical model. Analyzed it from a




perspective of gas parcels and presented the caculation method
of relative parameters.

3. Designed a set of device to stimulate airflow equivalently
using water tunnel and used dye to describe flow pattern.
Overcame a series of difficulties caused by substantial
experiments and reduced systematic errors . The structure of the
device is reliable and rational . The device can be used to
analyze flow pattern universally and obtain relevant data .

4. Used computer numerial stimulating technology to analyze
the cause and application law of the the resistance reduction on
non-smooth surface, which is that the main acting area of the
surface texture is on the side or top of its maximum cross
section . Laid a good foundation for its future use on specific

examples.

Key Words
the Boundary Layer Theory, the resistance reduction on
non-smooth surface , the golf effect , CFD value stimulate ,

application of resistance reduction
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