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ABSTRACT

The present research shows the effect of geometry of backward facing
step on aerodynamic characteristics (lift, drag and lift distribution along the
span) for a finite wing. The effect of step location along the span is also
considered through a theoretical study using new method for calculating the
loads on wing having a(NACA 0015) section with backward facing step in
subsonic incompressible flow . The data of the airfoil with step that got from
experiments are linked with that of numerical lifting line method to calculate
the loads on finite wing . Ansys program is used for simulating viscous two
dimensional incompressible flow around airfoil and in the step and its effect
on aerodynamic characteristics to compare it with experimental results from
wind tunnel.

Experiments are made for the basic airfoil and for four models of
backward facing step (two on upper surface and two on lower) in sub-sonic
wind tunnel of maximum velocity (35 m/s) which was the velocity that carried
out in this research, and for Reynolds number (Re = 4.4 * 10”) based on airfoil
chord length. The airfoil dimensions are (180mm chord * 305mm span). The
results are compared with that obtained by using the NACA 0015 Basic
airfoil.

The experimental results show that the backward facing step extend the
range of angle of attack up to stall . Also increase the value of maximum lift
coefficient for airfoil . From results the biggest value of maximum lift
coefficient Cymax Was for the airfoil with groove backward facing step

(1, =0.25C,D, =0.2T ) on lower surface which increase the value of maximum

I coefficient from (1.14) for basic airfoil to (1.49) with increase ratio of

30%. Theoretical results give a pure view to the effect of backward facing step
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flow . The results show that there is a delay in the progress of se:paration
¥ Ifth increasing angle of attack . The theoretical results indicate -an
) w;hancement in aerodynamic characteristic of wings with backward facing
; Ztep compared with basic wing , The results show that the m.ax-lmum value of
iift coefficient for wing with groove step on upper surface 18 .mcreased .from
(0.99) to (1.32) with increasing ratio of (33%) . When the step is at the middle

f wing span the maximum lift coefficient for wing with groove step at lower
0

rface is increased from (0.99) to {1.39) with increasing ratio of (40%).
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