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Effects of Reynolds Number and Roughness on Cpmax

By Nobuhiko KAMIYA, Masayoshi NAKAMURA, Tadashi ITOH, Hirotaka ITABASHI
and Miyuki NOMURA

Maximum lift coefficient, C1max, is one of the aerodynamic characteristics of a wing, of
which it is very difficult to estimate the values at the flight conditions from experimental data.
It is observed in various experiments that Cyppax increases with increasing Reynolds number.
However, the range of Reynolds number in these experiments is so much restricted that it is not
yet clear whether Cp pax continues to increase with increasing Reynolds number up to the flight
condition or it tends to decrease after arriving at a certain maximum value.

As Reynolds number increases drag of a circular cylinder first decreases to a minimum value
and then increases again to some constant value due to the corresponding movement of the
separation point of the boundary layer. Cypax of an airfoil depends strongly on the locaiton of
the separation point, which is considered to move backward first and then forward as Reynolds
number increases similarly to the case of the circular cylinder. Therefore, it may be considered
that Cp max increases first to 2 maximum value and then decreases as was suggested by Professor
Tani.

In order to verify his presumption, a preliminary experiment was made in a simple experimental
setup with a two-dimensional model, composed of a circular cylinder and a flap of Thwaites’ type
at Reynolds numbers ranging from 4x10% to 4x10%. It is demonstrated that Cppmax of this
model, with roughness elements distributed over its surface, behaved just like his presumption.
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