
IOSR Journal of Computer Engineering (IOSR-JCE)  

e-ISSN: 2278-0661,p-ISSN: 2278-8727, Volume 21, Issue 4, Ser. I (Jul - Aug 2019), PP 49-57 

www.iosrjournals.org 
 

DOI: 10.9790/0661-2104014957                               www.iosrjournals.org                                               49 | Page 

On Analytic Model for Airflow around 2-Dimensional Composite 

Airfoil 
 

Rita Gitik
1
 and William B. Ribbens

2
 

University Of Michigan, Ann Arbor, Michican, 48109, USA 

Corresponding Author: Rita Gitik 

 

Abstract. This paper presents a method of computing section lift charac-teristics for a 2-dimensional airfoil with 

a second 2-dimensional object at a position at or ahead of the leading edge of the airfoil. Since both objects are 

2-dimensional, the analysis yields a closed form solution to calculation of the airow over the airfoil and second 

object, using conformal mapping of analyt-ically closed form airow velocity vector past two circular shaped 

objects in initial complex plane, using a standard airow model for each object individu-ally. The combined 

airow velocity vector is obtained by linear superposition of the velocity vector for the two objects, computed 

individually. The lift characteristics are obtained from the circulation around the airfoil and second object 

which is computed from the combined closed form velocity vector and the geometry along the contour integral 

for circulation. The illustrative exam-ple considered in this paper shows that the second object which is 

essentially a cylinder whose diameter is approximately 9% of the chord length of the air-foil reduces the section 

lift coe cient by approximately 6:3% from that of the airfoil alone. 
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II. Airflow around One Object 
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Conclusions 
In principle, the method of this paper could be used to calculate in closed form the air velocity vector 

around an airfoil with a leading edge object. However, the second object in the z-plane must be a circle to have a 

closed form solution for the airow. The shape of the leading edge object is determined by the size and location 

of the second object circle. Thus, in practice, only certain leading edge shapes can be generated by conformal 

mapping of the second object circle. 
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