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Aerodynamic Characteristics of Thin Circular Arc Airfoil with Different Camber
Ratio at Low Reynolds Numbers

by
Tomohisa Ohtake, Hiroki Hiruma, Akinori Muramatsu and Tatsuo Motohashi

ABSTRACT
We carried out aerodynamic forces measurements of thin circular arc airfoils in order to clarify influence of camber ratio of the airfoil into
aerodynamic characteristics at low Reynolds numbers. The measurements were performed with three cases of chord based Reynolds
number of 30,000, 40,000 and 50,000, and two types of wing model which applied 6% and 12% cambered thin circular arc airfoils to cross
section of the wing model were used. The results of aerodynamic characteristics of 6% cambered airfoil show a small discontinuity in lift
and pitching moment characteristics at all Reynolds numbers, and dependency of Reynolds number changing could not confirm in the
aerodynamic characteristics. The aerodynamics of 12% cambered airfoil, in contrast, show remarkable discontinuity and hysteresis which
result from abrupt increases in lift characteristics and abrupt decreases in drag and pitching moment characteristics. Magnitude of this
discontinuity in lift coefficient shows about from 0.4 to 0.5, in drag coefficient shows about 0.05, and pitching moment coefficient shows
about from 0.01 to 0.03 with increasing of Reynolds number from 30,000 to 50,000. And, range of angle of attack in which the hysteresis
of aerodynamics appeared also changes with Reynolds numbers too. These changes of aerodynamic characteristics might be come from

flow field around the airfoil, laminar separation of boundary layer or separation bubble, due to change of camber ratio of the airfoil.
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Fig.3 Aerodynamic forces measurements system.
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