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Abstract

A professor once told me that scientists have already
known a lot about vortices > but less about how to tackle

with them 1n here and there cases < As to my mind - this
means knowing by halves - As a matter of fact > |

gradually found that human may not know more than a
dragonfly !

A dragonfly flying in a figure of eight pattern does know
about Vortices Recycling o The highlight of the

experiment is the hovering ability upon a fixed point in
the air - Who can stay longer will be the king of

Vortices °

Sometimes I am not so optimistic about mimicking a fly
or a bat > but I am really very interesting in discovering

which flying mechanism is more effective » T Fling
Mechanism ; or [In a figure of eight pattern j » if with
the same weight and energy ? How to implement their
mechanism in our flying machines ?

It is always the best policy to do naturally with
vortices ° The conservation of vorticity is found here and

there - Vortex itself is energetic ° To gain means to
keep -



The one who 1s able to keep vortices will be
rewarded - As in lift generation and the ability of

hovering - the rule follows .

Typhoons and tornados still threat us like the beasts - And
what’s more > a jumbo-airplane was crashed as beaten by
tip vortices of the former airplane - As the dragonflies >
the beautiful acrobats of vortices * infuse in tip vortices °
Not the strong contradistinction did we realize that it is
time for vortices !
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ABOUT VORTICES

Beauty or Beast?

Beauty and Beast!
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o By A RAT A

(Flap ~ Twist )

ok AT AR 4R 3T

(Clap ~ Fling Mechanism ~ Dynamic Stall )

AN T RAT AR

( To Fly in a Figure of Eight Pattern )

B e EeAs] R

( Hovering Ability » Lift Coefficient ~ Reciprocating Motion of Vortices )

All insects flap their wings approximately in a plane : we call it the stroke plane.
There is often a small amount of movement perpendicular to that plane » We

can ignore those movements and simply consider that the wing flaps in a
plane -

The stroke plane is usually horizontal during hovering » just like for a
helicopter- With increasing flight speed- the plane tilts nose-down - again like
a helicopter -

We have filmed many insects » and even at high speeds the stroke plane does
not tilt beyond about 60 degrees - This is probably because their wings have
lower lift-to-drag ratios than birds -

Most butterflies use a fling mechanism to increase the circulation around their
wings » whereas dragonflies keep the left and right wings well apart and don't
use a fling -

................................................. By Professor Ellington > Cambridge > U.K.

E B B2 IR 35 2 3 Reynolds Number

— I 3 B 3% A K 45 /> #% H Reynolds Number 7R 4 » R —
H G AR o
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A% F A (Lift)
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RABBRBRBRB/KR  BHAELEI S 5 AT
$8 % 3t R 5 (not high frequency )
O AKBRARSGREHYBR SN A LT % -

AR B FA B0 4 RE
(1) «%‘%ﬂ ( Gliding )
(2) FAVFAR AR (V Formation )
(3) #1AM®mxE (Ground Effect )

N B REFE A RR C Brik g 3838 (High Frequency )
—> TR EAEIE R RIEL -
(5B TR aawsEradtn)

Flapping is an angular movement about an axis in the direction of flight o
Flapping flight is possible with only two degrees of freedom :
Flapping and Thrusting °

Using only these two degrees of freedom > there are 3 important variables
with respect to wing kinematics -

Wing Beat Frequency ° Wing Beat Amplitude > and Wing Feathering as a
function of wing position °

In general » as wing beat frequency increases > wing beat amplitude
decreases °
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Conservation of Vorticity o
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