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Preamble

The analysis concerns the motion of a tumbling wing configured to be a suspended trike
microlight aircraft
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Nomenclature
Variable Description
U Forward Speed
S Distance along Wing — Origin at Suspension Point
Q Tumble Rotational Speed
1] Azimuth Angle of Microlight
0 Pitch Angle of Wing Relative to Trike
¢ Angle Centred at Trike Base subtended between Trike
and Lin to Control Point
6 Angle of Rotational Velocity Relative to Wing
B Inclination of Point Velocity Relative to Wing Surface
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Method

Figure 1

Using the Cosine Rule we have:
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r= [h®+s° —2hscos(%—¢9j

(1)
_ \/ 2 2 -
=+h°+s°—2hssiné
Using the Sine Rule:
u =Qr-coso
. (4.)
v, =Qr-sino
S B r B r
sin . (7 cosd
Z sin| ——46
2 (2.)
i S
sin ¢ =—cosé
r
The rotational velocity of the wing in directions parallel and perpendicular to the wing is:
Via the geometry in Figure 1, we have the following:
o=¢—-0 3)

whence:
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The translational velocity of the wing in directions parallel and perpendicular to the wing is:

Using the following definitions:

Uror = Qr-cos(g—0)+Usin(y —0)

V, {%cos(¢—9)+ysin (z//—é’)}

Vror = Qr-sin(¢—8)—-U cos(y —0) .
=V, {%sin (¢p—0)— ucos(y —9)}
V, =Oh
B g (7.
4=
u, =Qr-cos(¢—0)
v, =Qr-sin(¢—6) .
The total velocity components parallel and perpendicular to the wing are given by:
u, =U sin(y - 0)
(6.)

v, =-U cos(y - 0)
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From which the total speed is given by:

And the inclination to the wing:

y rSin(¢—6’)—,uCOS(w—(9)
tan p =121 = II:‘ (10,
Uror hcos(¢—9)+ysin(w—9)

—V, { 2+y2 +23in[(w—6’)—(¢—9)]}
(

(9.)

,
o> =

2

+u° +23in(1//—¢)}
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