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Abstract : A generalized vortex lattice method for complex lifting surfaces with flap and aileron deflection is formulated. The
method  is  not  restricted  by  the  linearized  theory  assumption  and  accounts  for  all  standard  geometric  lifting  surface
parameters: camber, taper, sweep, washout, dihedral, in addition to flap and aileron deflection. Thickness is not accounted for
since the physical lifting body is replaced by a lattice of panels located on the mean camber surface. This panel lattice setup
and the treatment of different wake geometries is what distinguish the present work form the overwhelming majority of
previous solutions based on the vortex lattice method. A MATLAB code implementing the proposed formulation is developed
and validated by comparing our results to existing experimental and numerical ones and good agreement is demonstrated. It is
then used to study the accuracy of the widely used classical vortex-lattice method. It is shown that the classical approach gives
good agreement in the clean configuration but is off by as much as 30% when a flap or aileron deflection of 30° is imposed.
This discrepancy is mainly due the linearized theory assumption associated with the conventional method. A comparison of the
effect of four different wake geometries on the values of aerodynamic coefficients was also carried out and it is found that the
choice of the wake shape had very little effect on the results.
Keywords : aileron deflection, camber-surface-bound vortices, classical VLM, generalized VLM, flap deflection
Conference Title : ICCAA 2014 : International Conference on Computational Aerodynamics and Aeromechanics
Conference Location : Barcelona, Spain
Conference Dates : October 27-28, 2014

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:8, No:10, 2014

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:8

, N
o:

10
, 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/9
27

4.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 8(10) 2014 1

https://publications.waset.org/abstracts/9274.pdf

