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Introduction: The Blended -Wing-Body'wl-L,,_{i_' '
(BWB) Aircraft ' i
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wings into a single lifting
surface
+ Advantages include:

27% reduced fuel
consumption

Lower takeoff weight
Potentially larger payload

Commonality (freighter,
troop transport, bomber,
tanker, commercial airliner)




Introduction: The BWB Wing and Issues

} The BWB wing utilizes
rigid control surfaces on
leading and trailing edges 2

} BWB Is tallless, so yaw
control must be done
using these control
surfaces

} Control of the BWB Is
ambiguous

}+ If only leading and trailing
edges can change shape, S,
wing cannot reach the .
Obest 60 aerodynamic shape
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Objectives

}

Create a conceptual model of a BWB morphing wing
which has control surfaces integrated into the wing itself.

In order to implement this, we propose to creafe a solid
model of a BWB morphing wing aircraft that can change
Its shape Iin a fluid manner.

Specifically we wilarameterize a BWB morphing wmg
with integrated control surfaces.



Parameterization Requirements

Requirements List for the CAD Model of a BWB Morphing Wing Issued on:

Aircraft 4/01/2009

# D/W Requirements
1 W c Should be defined in such a way that it is mutable
= O
2 D L3 The change in form must depend on a set of parameters
'<T: ()
3 D @ Must be readily rausable for all sections in the wing
4 D - S|Each airfoil section6s orien
SE2E
5 D Z 8 ® 5 | The CAD Model must allow flexibility in relative location of
-5 airfoil sections
6 D The wing must be able to change its sweep angle
©
7 D _g’ = o The wing must be able to change its dihedral angle
c
3 D E 8 (c__% Morphing of the wing must include localized twist , as well
g g N as change in span length
>
9 > @) '% The CAD model must be able to approximate the actual dimens
of a BWB wing
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A Parameterize airfoils
L J
e
A 2\ \
A Locate specific sections in space
o
A Assign airfoil profiles to each section .o
\'_:\ “."(“. \
A Define trajectories
o(. Lo ."". "
A Create BWB Surface using airfoils and trajectories as =
boundaries
b6 \ SE——
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Top & Down Implementation of i g
Parameterization in Pro/E =

Draw Airfoll

1. Parameterize Airfoils

Skeleton Model

2. Locate specific sections in space 3.Assign airfoil profiles to each section P

Individual Components

5. Create BWB Surface using airfoils and =

4. Define trajectories trajectories as boundaries
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1. Parameterize Airfoils o NACA 4 -Se,rié'é“""‘

1 NACA 4-Series NACAAZLE ”
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1. Parameterize Airfoils

/* For cartesiancoordinate system, enter parametric equation
/*in terms of t (which will vary from 0 to 1) for x, y and z

/* For example: for a circle in xy plane, centered at origin
(7] NACA_AIRFOIL_EQ.PRT

/* and radius = 4, the parametric equations will be: - £7 RIGHT

I* x =4 tos(t*360) i

/* y=4*sin(t*360) %4« PRT _CSYS_DEF

/* z= 0 -~ )_TO_P_TOP
-~ )_TO_P_CAMBER

/* < P_TO_C_TOP

¢ =chord_length e oo

m = 0.01 *camber_max
p = 0.1 *camber_max_pos
t_max= 0.01%hickness_max

x_C= p*t /ﬂ ENGINE_TOP
— -5 ENGINE_POS_PUBLISH
y_c= m/(p+1e-9)"2*(2*p* x_c- x_c"2) o Insert Here
y_t=t max0.2 * (0.2969*x_c".5- 0.1260*x_c- 0.3516*x_c"2 + 0.2843*x_c"3 0.1015*x_c"4)
dyc_dxc= m/(p+1le-9)"2*(2*p - 2*x_9Q
theta =atan(dyc_dxg
X_U=X_c-y_tsin(theta)
y_u=y c+y tcoqtheta)
X=X_U*c
y=y_u*c




