nd imsge Man
5

8

Assoclation ‘orinformation a
»

1100 Wayne Avenue, Suite 1100
Silver Spring. Maryland 20810
301/£87-8202

-2

1

Centimeter

EEEE

el ==,

SR EEN

EE ]
m_mw_m_mn_unu.& ,

2] =|

|
|

v

16

E

14

I

1.25
BY APPLIED IMAGE, INC.

MANUFACTURED TO ATIM STANDARDS




ED326395

NS
78
™
%\

— m

W

- ERIC

U.S. DEPARTMENT OF COUCATION
Office ot Educations! Research and improvement

EPUCATIONAL RESOURCES INFORMATION
CENTER({ERIC)
This d has been rep d as
receivcd from the person Of Organization
ongnating it
0 Minor changes have been made t0 improve
reproduction quallty

& Points of view or opinions statedinthis docu-
ment 4o not necessanly represent otficial
OERI position of policy

N

>

Aruitoxt provided by Eic:




ED326395

NS
78
™
%\

— m

W

- ERIC

U.S. DEPARTMENT OF COUCATION
Office ot Educations! Research and improvement

EPUCATIONAL RESOURCES INFORMATION
CENTER({ERIC)
This d has been rep d as
receivcd from the person Of Organization
ongnating it
0 Minor changes have been made t0 improve
reproduction quallty

& Points of view or opinions statedinthis docu-
ment 4o not necessanly represent otficial
OERI position of policy

N

>

Aruitoxt provided by Eic:




WHY KITES FLY
by '

Richard M: Schlenker
“Science Coordinator
Department of Defense Dependent Schools
~  ~Pacific'Region, Futenma -
" Box 796 FPO Seattle 98772 T

s

'November 199¢

INTRODUCTION '

Each school year, usually in the spring, a Japanese kite:maker conducts kite making and

flying classes in the Japan School District Elementa:y Schools.of the Department of Defense
Dependents Schools (DoDDS) Pacific Reglon The program is conducted, in part, asa cultural

program so that American students may learn aliitk. about the long standing Iapanese hobby

of kite flying. Of course we know that American children have long flown kites each year in

the spring, especially- when the March winds blow. Many DoDDS: stadents, however, spend-
the majority of their early school yea:s overseas, thus m:ssmg the Saturday aftemoon and ; i

Sunday mommg kite ﬂymg sessxons their states1de counterpa:ts have with friends and fatmly

Ina sense while probably not mentioned by thelr tw.chers DoDDS students also leam )
something about a hobby of their own country while enjoying the activity wnh their Japanese

guest teacher.

PRESENTATION ~ .
Man has, for i rany thousands of years, been fascinated by flight. Long before the Wright

brothers historic ﬂlght in Kitty Hawk, Nozth Carolina, individuals, entranced by the flight of

birds, tried themselves to fly. Trips to the Air and “pace Museum at Smithsonian Institute-in- ~
Washington, DC, or the Expenmental Aviation Association Museum in OShkosh Wtsconsm

\\ ——

not only provide opportunities to examine early ﬂymg vehlcles, but to also watch movies of

3




* Mans® early attempts at flying. There were many '(laugheble now but ingenious) schemes

d 1gned which were intended to allow Man to soar to new h hetghts Al were doomet to failure!
Why' The answer, of course, is that early would be aviators did not understand some srmple
physical principles of flight even though experienced scientists like Benjamm.Frankhn had long
- used kites to study environmental phenoména. , - ﬂ -

Fhysical ‘Principlg; There are many physiml principles engineers mus-t‘lunderstantl and with
which.they must deal as they design and produoe modern an'planes Some examplés are
fncuon centet of mass, center of gravity and more. wa important prmcrples effectmg the

) tlymg abxhty of both kites and airplanes are one of Newton’s laws and Bemoplh’s Principle.

1. Newton’s Law. The law states that forces exist in pairs, équal in'force and Gpposite in
magnitude. Thus, for each physical action we observe there is an equal and opposite reaction.

Applied to kites and airplane wings, if a mass of air traveling at a sufficient t velocity encounters
a flat or curvilinear surface, the air pushes on the surface and the surface pushes on the arr
Since the surfaces, in whrch we are interested (kites and. wmgs), have shght angles ffom the
horizontal, the push on the air results in air bemg deﬂected toward the ground (see thure 1).

s "~ —

WIN G | KITE T
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: G ROUND . -

FIGURE 1. Wind Patterns with Wings and Kites - = o




" Because feither the airpiane wing nor the kite enjoy a fixed locatioa, the net

mult of the action s to ) 1ift the surface (wing or kite) relative to the ground The kite flies!
_ This, however is. not the only r&son why kites fly. Remll that the kite has a strmg _
attached to it and the other ¢nd of the stnng is- held by the ﬂyer The result of the flyer not
paying out string, is to cause the kite to- gam alfitude, a dnect applxmuon of Newton s Law.
If the flyer is’ paymg ‘out string in oompanson the kite also hfts off the ground ‘but tends to-

- increase in altitude more slowly

2. Bemnoulli’s Theorem. Bemoulli postulated that when a volume of nto';/ing ﬂﬁ;g, enters a
constricted_area, its velocity increases (see Fiéure 2). Thevelocity incréses‘bemuse, the unit
_ volume of fluid (like a cubic, centimeter) qutering the constricted area at.point "A¥ durix’tg«eacﬁ

unit.of time (for example, one minute) must exit the area at point "B” in the same amount ->f

4

time.
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FIGURE 2. Fluid Velocity Relatioaships in Constricted Areas

The ﬂmd therefore, must speed up at point "C," moving faster there than it will be moving- ~
at Points "A" and "B." The increase in fluid velocity as the fluid approaches pomt ”C" from

point "A" results in a decrease in pressure bemg applied by the-fluid on the sides of the

94 |
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constricted arca. Thie converse s true as the fluid moves from point "C" to point *B*, Figure -

e e et il

~ 3shows an exémple- of the pressure differential. In the Figure thefelative lengths of the arrows -

indicate relative amounts of pressure.

]
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o PRESSURE __ —
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Flow )~ S FLow

S "'EA’STE/.;{%V T
', , - MOVE I - " A ‘
SLOWER T SlowEeR |
MOVEMENT™  MOVEMENT
FIGURE 3. Arrow Vectors Showing Differential Pressire Fxerted On the Sides OF A
Constricted Atea By A Fluid. \ , -

When a ﬂuid moves over an object: having two curved surfaces, one with a.greater radius than
thie-other or ap obje~* with one flat and one ctrved.surface, the amount of pressure applied to

“opposite sides of the object by the fluid differs (see Figure 4). S‘“ o L

HIGHER
PRESSURE

FIGURE 4. A Fluid-Passing Over An Object With One Surface Having A Greater Curve
Thar The Other . ’
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The result is a lower pressure being applied to the upper -surface (or the surface with the

*smaliest radius} of tie object by the fluid than the fluid applies to the lower surface of the
object. Because there i a difference in precsuré applied to opposite sides of the object. iairplane
or kite) the object tends to move (or be hfted) in the direction of the lower pressure or
toward pressure equahzatron Smce air is. a ﬂmd it acts the same as water and- hft is
developed Thus, the passage of air, at sufﬁclent veloclty, in sufﬁctent volume over the wmgs
and horizontal stabilizer of an auplane causes it to lift off the ground. The same is true of
kites which if examined closely will be found to have curved surfaces. Kijes are lifted in the
direction of the low pressure. - o _ ) ,

The height to which the Kite will rise depends upon the miass-of the kite, the air density and
wind velocity, the curvature of the Kite covering and-so on. Discussion of a hte oeiling
(maximum altitude attainable by a kite) is beyond the scope-of this paper.

SUMMARY

From our discussion, we see that two factors critical to understanding why kites fly are a
basic understanding of Newton’s Law and Bernoulli’s Principle While other factorshke the'

fnctlon between the air particles moving over the flying surface and the material of wh;ch the o

ﬂymg surface is-composed are 1mponant these two physml principles explam the major

components of lift and therefore the major reasnons why- thes fly. "
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