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Abstract

With the surge in Martian conquest, a human habitat on the rugged Martian terrain seems inevitable.
The use of aerial robots, Unmanned Aerial Vehicles and manned multi-copters would have to be frequent
and efficient for any effective transport on the uneven surface of the red planet. The thin atmosphere of
the planet however, besides making the generation of lift difficult, introduces the complexities associated
with low Reynolds number flows. The management of phenomenon like the dynamic stall in rotating
wings, undergoing dynamic change in incidences becomes crucial in inherently unstable laminar flow.
The current research focuses on the mitigation of dynamic stall phenomena on the NACA 2412 airfoil,
in Martian atmosphere at Reynolds numbers of 10000, with the help of spanwise grooves on the suction
surface of the 2-D wing. Triangular grooves of depths 0.025¢ and 0.05¢ placed at either 0.1c or 0.25 ¢
on the suction surface. Two- dimensional numerical solutions are obtained using a pressure based finite
volume solver with CO2 as the working fluid and Detached Eddy Simulation model for simulating effect
of eddies accurately. The dynamic characteristics is studied at constant rotational speeds of 18.67 rad/s
and 9.34 rad/s with -30 and 30 and extremes of angles of attack. The results suggests that a cavity placed
at .25¢ can lower the lift surge during dynamic stall and reduce the hysteresis loss by up to 20%. The
findings presented in the paper may help aerodynamicists to better design rotary wing aerial vehicles for
the thin Martian atmosphere.



