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Effect of Direct I njection on the Aer odynamics Char acteristics of
Wing Airfoil with Backward Facing Step

Abstr act
Experimental and theoretical investigations were performed to study the effect
of direct injection of air on aerodynamic characteristics for airfoil with backward facing
full step. The experiments were done in a low- speed wind tunnd in order to obtain the
pressure distribution on the airfoil surface and finding the aerodynamic characteristics
(Lift, drag and lift to drag ratio). Theoretically the (Fluent6.3) software was utilized for
simulating the turbulent flow around the airfoils and obtaining the distribution of
direction of vedocity around airfoil with step. All investigations were made for the
(NACAOQ0015) basic airfail and the other one with a step at air veocity (35m/s) and for
Reynolds number (Re=4.4x10°). The experimental results show that there is a
considerable effect in using injection of air inside the steps on the pressure. The pressure
on the upper surface of the airfoil decrease with increasing the injection ratio. This effect
leads to an increase in the lift coefficient (Cl). Due to the horizontal injection inside the
full step at (U;j/U..=8), the ((Cl)max) was increased by (12.2%) with respect to the basic
airfoil, and by (6.27%) with respect to the case of step without injection. The lift to drag
ratio ((Cl/Cdymax) was increased by (37.9%) with respect to the basic airfoil and by
(30.65%) with respect to the case of step without injection. The theoretical results show

D3ky/ln S Analalle lseall 5 S duntia anit
288

https://doiorg/10.30684/¢1j.27.9,19
2412-0758/University of Technology-Iraq, Baghdad, Iraq
This is an open access article under the CC BY 4.0 license hitp:/creativecommons.org/licenses/by/4.0



http://www.pdffactory.com
http://www.pdffactory.com
https://doi.org/10.30684/etj.27.9.19

¢ iad) Jaial A} sALLAY (yal g1 (B el i) il
il Aga) gall Agind) g3

the distribution of velocity vectors around the airfoil with step. The effect of separation
of flow was reduced with the increasing of injection ratio. The comparison between the
experimental and theoretical ((Cl/Cd)max) shows acceptable agreement.
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