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S

U ICI CALISMALAR

Aksi sOylenmedigi sirece havuz kenarini higcbir zaman birakmayin.
Her zaman suyun disinda nefes alin.
Her zaman suyun icine nefes verin.

- Hocam, ben yUzUyorum ama suda nefes alirken sorun yasiyorum.

- Normaldir. Boguluyorsundur. Biz balik degiliz.
Nefes tutarak yapilan calismalarda hava her zaman akcigerde olsun, yanaklarda tutmayin.
Nefes alirken her zaman agiz tamamen, kocaman acik olsun. Agizi acmak icin zorlamayin.
Nefes verirken her zaman burundan nefes verin. Burundan hava ciktigi surece su giremez.
Nefes alis verisinde havayi akcigerde tutmaya calismayin. Tamamen doldurup, tamamen bosaltin.
Normal yolda yUrUrken yaptiginiz nefes alis verisinden farkl bir hareket yaptiginizi dusunmeyin.
YUzme rahat bir spordur. Hicbir zaman vuocudunuzu sikarak hareketleri yapmaya calismayin.
Hareketler her zaman rahat, genis, yumusak olsun. Suya zorla bir sey yaptiramazsiniz, onu kullanir,
yonlendirirsiniz.
Her zaman algilariniz acik olsun. Hareketleri ik baslarda dUsunerek yapin, zamanla otomatige bindirin.
Suyun kaldirma kuvvetine guvenin.
Kendinize gUvenin. Sudaki en agir sey soru isaretidir. Aklinizdan «olur mu acaba» diye gecerse, olmaz.
EQitmeninize guvenin, onu sevin, sayin, yolda gorurseniz selam vermekten cekinmeyin. Ders disinda
cay, kahve ismarlamak her zaman egitmenin sorumlulugundadirr.
Ders disinda hareketleri calisin.
Ders disinda hareketleri cok calisin.
Bedensel hareketler beceriisidir. Kimiicin 1 derste olan hareket sizin icin aylar alabilir. Kendinize zaman
taniyin.



. Sudaki bir cisme etki eden 4 temel kuvvet
Buoyancy

‘ Center of Buoyancy

.Weight -

‘ Center of Weight

. Drag

.Thrust/PropuIsion

Dorchester Backwater
by Mortimer Menpes, R.l.. Watercolor. http://www.victorianweb.org/victorian/painting/menpes/wc/41.html



Yuzucuye etki eden 4 temel kuvvet

. Buoyancy
‘ Center of Buoyancy

. Weight

' Center of Weight

. Drag

.Thrust/PropuIsion

The Front Crawl - . L :
coloured pencils and solvent on paper - 30 X 23 cms http://judithloganart.com/portfolio/paintings/pencils/




Yuzucuye etki eden dikey kuvvetler.

. Buoyancy
‘ Center of Buoyancy

. Weight

' Center of Weight

. Drag

.Thrust/PropuIsion

The Front Crawl - . L :
coloured pencils and solvent on paper - 30 X 23 cms http://judithloganart.com/portfolio/paintings/pencils/




BuoyaYnEiyzUcUye etki eden durdurucu/yavaslatici kuvvet olarak surikleme kuvveti

‘ Center of Buoyancy

. Weight

' Center of Weight

. Drag

.Thrust/PropuIsion

The Front Crawl - . L :
coloured pencils and solvent on paper - 30 X 23 cms http://judithloganart.com/portfolio/paintings/pencils/




Yuzucuye etki eden durdurucu/yavaslatici kuvvet olarak surukleme kuvvetini
azaltmada streamline pozisyonunun onemi

buoyant center of
force volume

water surface

\ center of weight
mass

streamline



DERSIN HAVUZDA ISLENISI

Dersin su icinde yapilacak calisimalannin égretiimesinde izlienecek adimlar asagidaki gibidir:

1. Onceki derste anlatilan hareketlerin tekrar edilmesi.
2. Yapilacak yeni hareketin anlahlmasi ve ¢alisiimasi.
a) Hareketin mekaniginin ve yuzmedeki Sneminin su disinda egitmen tarafindan sozlu
olarak aciklanmasi, anlatiimasi.
b) Hareketin egitmen tarafindan su disinda gosterilmesi.
c) Hareketin ogrenciler tarafindan su disinda yapilmasi.
d) Hareketin egitmen tarafindan su igcinde gosterilmesi.
e) Hareketin ogrenciler tarafindan su icinde denenmesi.
I.  Hareketin duvardan tutunarak denenmesi.
ii. Hareketin yardimci malzeme ile denenmesi.
ii. Hareketin yardimci malzeme olmadan denenmesi.
f) Hareketin dgrenciler tarafindan ders disinda havuzda calisimasi.
g) Hareketin 6grenciler tarafindan ders disinda havuzda ¢cok calisimasi.
3. Onceki derste anlatilan hareketlerle yeni hareketin birlestiriimesi.




Streamline pozisyonu

Disarndaq, sirt bir duvara
dayall, kollar yukari
uzanmis dumduz, eller st
Uste, ayaklar birlesik
sekilde, olabilecek en
yukar ulasiimaya
calisacak sekilde
streamline pozisyonunun
gosteriimesi

Vicudun tam ortasindan
varsayimsal bir eksen
gectiginin ve bunun adinin
streamline oldugunun ve
yuzmede dneminin
aciklanmasi.




Suda duruslar (Folating)

The goal of this first step is to move from a vertical position to the horizontal neutral position
that serves as the platform for swimming in all four competitive strokes.

This step also helps you become comfortable in the water.

By the end of this step, you should be able to
= transition from vertical to floating on your back,
= transition from vertical to floating on your front,
= balance on your center of buoyancy in a streamlined position on your back, and
e balance on your center of buoyancy in a streamlined position on your front.

Floating is a skill, which means that anyone can do it if he or she learns how.

As humans, we float naturally, at least to some degree, because our lungs are filled with air.
In fact, our center of buoyancy is located approximately in the center of the chest, at the
sternum.

The priority in swimming, is to find that center while moving through the water.



Suda durus calismalari

e Ylzustt 6lt durusu

e  SirtfUstu 6l durusu

e |/T/X-durusu

e Karpuz kabugu durusu

e Ylzustu I/T/X-durusundan
karpuz kabugu pozisyonuna
arka arkaya gecis

e SirtUstu 6lt durusundan I/T/X-
durusuna arka arkaya gecis



Suda durus calismalan

e Yuzistu 6l0 durusu

Sirtstu 6lt durusu

|/T/X-durusu

Karpuz kabugu durusu

Yuzustu I/T/X-durusundan

karpuz kabugu pozisyonuna

arka arkaya gecis

e SirtUstu 6lt durusundan I/T/X-
durusuna arka arkaya gecis




Suda durus calismalan

Yuzistu 6lt durusu

Sirtustu 61U durusu
|/T/X-durusu

Karpuz kabugu durusu
Yuzustu I/T/X-durusundan
karpuz kabugu pozisyonuna
arka arkaya gecis

SirtUstu 6lt durusundan I/T/X-
durusuna arka arkaya gecis

GET READY

—
.

Hold pool wall

2. Bring head back
3.
4. Straighten elbows

Bend knees

FLOAT

Cl U

Take a deep breath

Arch back

Let go of wall

Quickly exhale and inhale




|/T/X-durusu

Karpuz kabugu durusu
Sirtustu 6l durusundan I/T/X-
durusuna arka arkaya gecis

karpuz kabugu pozisyonuna

Yuzustu I/T/X-durusundan
arka arkaya gecis

Yuzistu 6lt durusu
Sirtstu 6lt durusu

Suda durus calismalan




Suda durus calismalan

e Ylzustt 6lt durusu

e  SirtfUstu 6l durusu

e |/T/X-durusu

e Karpuz kabugu durusu

e Ylzustu I/T/X-durusundan
karpuz kabugu pozisyonuna
arka arkaya gecis

e SirtUstu 6lt durusundan I/T/X-
durusuna arka arkaya gecis




Suda durus calismalari

e Ylzustt 6lt durusu

e  SirtfUstu 6l durusu

e |/T/X-durusu

e Karpuz kabugu durusu

e Ylzustu I/T/X-durusundan
karpuz kabugu pozisyonuna
arka arkaya gegis

e SirtUstu 6lt durusundan I/T/X-
durusuna arka arkaya gecis

. R 3




Suda durus ¢calismalari

e YUzusth 6l0 durusu

e  SirtfUstu 6l durusu

e |/T/X-durusu

e Karpuz kabugu durusu

e YUzusth I/T/X-durusundan
karpuz kabugu pozisyonuna
arka arkaya gecis

e Sirtustu 6lu durusundan 1/7/X-
durusuna arka arkaya gecis
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Suda durus ¢alhismalan

e Yuzustu 6lt durusu

e  Sirtustu 61U durusu

e |/T/X-durusu

e Karpuz kabugu durusu .. el
e Ylzustd I/T/X-durusundan - £

karpuz kabugu pozisyonuna s . . B
arka arkaya gecis N3 -

= SirtGstU 6lu durusundan I/T/X- — . mmm.
durusuna arka arkaya gecis e —

v/ /]

Duruslarda bas asagi yukar hareket
etmemeli.

Duruslarda yUze gelen, kulaga gire ’
sudan rahatsiz olmamali, sudan
uzaklasmak icin bas kaldinimamali.
SirtUst0 durusta agiz her zaman acik
olmal.

SirtUst0 durusta gdzlerle arkaya
bakmaya calisimal.

Erkeklerin batma egiliminde olmasi
normaldir.

Kadinlarin genelde yUzerliligi pozitiftir.




Suda durus ¢alhismalan

e YUzusth 6l0 durusu

e  SirtUstu 6lu durusu

e |/T/X-durusu

e Karpuz kabugu durusu

e YUzusth I/T/X-durusundan
karpuz kabugu pozisyonuna
arka arkaya gecis

e SirtUst0 6t durusundan I/T/X- &
durusuna arka arkaya gecis

VUcudun inip cikmasi normaldir
ama kesinlikle agiz disarn ciktigl
icin nefes alinmaya calisimamal..
Erkeklerin agiz ve burunu ve hatta
tim vicudu batabilir, normaldir.
Kadinlarin genelde agizian dahi
suyun disinda kalabilir.

Cigerde hava oldugu sUrece
vUcut agiz-burun hizasina kadar

AQiz suyun disina ciktigiicin nefes ¢ T/X duruslarnda el su yUzeyinin
suya batacaktrr. verip yenisi almaya calisimamali,  Ustine cikmamalidir. Suyun
Cigerdeki hava bosalirsa vicut vUcut hemen batacakitr.. disindaki her seyin agirigi vardrr,
famamen batacaktir. vicut hemen batacaktir.



Suda durus ¢alhismalan

e YUzusth 6l0 durusu

e  SirtUstu 6lu durusu

e |/T/X-durusu

e Karpuz kabugu durusu

e YUzusth I/T/X-durusundan
karpuz kabugu pozisyonuna
arka arkaya gecis

e SirtUstu 6lt durusundan I/T/X-
durusuna arka arkaya gecis

* VUcut olmamasi gerektigi bir
pozisyonda oldugu icin devamli
bacaklarn birakip, basi kaldinp dik
duruma gecmeye calisacaktir.
Buna karsi koymak gereklidir.

* Vucut dik duruma gelir gelmez
nefes de almaya calisacagindan
ve bunun icin 6nce nefes verilimesi
gerektiginden, nefes alimadan
dnce vucut batacaktir. Buna kars
koymak gereklidir.




Suda durus ¢alhismalan
Yuzustd 6lu durusu
SirtUstu 6lt durusu
|/T/X-durusu
Karpuz kabugu durusu
Yuzusti I/T/X-durusundan
karpuz kabugu pozisyonuna
arka arkaya gegis
Sirtustu 6li durusundan 1/7/X-
durusuna arka arkaya gegis

SirtUst0 durusta rahat nefes alisverisi
yapilmalidr.

Farkll pozisyonlar arasinda gecisler
yaparken nefes her zaman cigerde
tutulmalidr. '
YUzUst0O pozisyondan sirtUstu
pozisyona gecildigi anda, bas
tamamen suyun yuzeyine
yatinldiktan sonra tekrardan normal
nefes alisverisine baslanabilmelidir.




Streamline pozisyonu

Disarnda yapilan streamline pozisyonunun
eller duvarda yan yana olacak sekilde
tutunarak, kollar 6nde dimduz, streamline
cizgisinin su yuzeyinde tamamen karsiy!
gOsterecek sekilde, yliz tamamen suyun
icinde, ayaklar birbirine yapisik, bacaklar
hareket etmeden, gozler acik, nefes
tutarak beklemek suretiyle gosteriimesi.

» Nefes alisverisi (nargile)
hareketi calisilirken de eller
duvardan yan yana tutulmasi
ayni zamanda streamline
pozisyonunun calisiimasidir.
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Streamline pozisyonu ve nargile hareketi

Kenardan tutunarak streamline pozisyonunda nefes
tutarak beklerken, nefes bittigi zaman, kollar nde
dimdiz durmaya devam edecek sekilde basi
boyundan geriye dogru yatinp, agiz sudan ciktiktan
sonra nefes alip basi tamamen geriye yatacak
sekilde nefes alma ve sonra derin bir nefes alip
cigerde tutarak tekrardan sadece boyundan 6ne
dogru egerek tekrardan streamline pozisyonuna
gecme ve basi hareket ettirince vicudun aldigi sekli
gorme.

THE ROLES OF THE CENTERS OF BLUOYANCY AND GRATY
IN DETERMERING HOW A SWINMER FLOATS

Buoyant force acting

Bucyancy

through the Comier n-!*

Gravitslional force acting
thraugh tha Denler of

State of fioating

wqulibriem wharse
the Bueyant and

Gravitetlenal
Terces ank
aHpgnaad

1 Float upright in the water and
lake a deep breath

2 Lower your face into the water
{keaping your mouth closed)
and mmg your arms farasard 1o
rest at water level

h

Gravity

q
P2
The distancs Ebwion
tha Centers of Buoyancy

arid Gravity dotermines

tha araghe 6 wlilch Sha
awlmenar Manis

3 Relax in this position until you
need to take in more air.

4 Raise your head above the surface,
treading water, and exhale
Take another breath and return
o the relaxed position.



Ayak tahtasi veya pull-buoy bacak arasindayken,
kenardan tutunarak streamline pozisyonundayken
boyundan basi kaldirnp derin bir nefes alip,
boyundan basi 6ne egerek, nefes tutmadan su
icine nefes veriimesi ile nargile ve streamline
pozisyonunun birlestirilmesi.

* Nefes alisverisinde bas boyundan yukarr asagi
indirip kaldinlmali.

 Bu asamada basi saga sola cevirerek nefes
alisverisi yapllmamal.

« Bas kalktigi anda vucut batma egiliminde
oldugundan bu hareketin yardimci malzemesiz
(pull-buoy) yapiimasi cok guc¢ olacaktir.
Ogrenme asamasinda denenmememli.




Streamline pozisyonu

Lt .i
L
g

. Waterflow
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i Large drag in unstreamlined position



Suzulmeler/Kaymalar




In the case of swimming, almost everything stems from a single equation: Newton’s second law. In its
simplest form, we know it as force is equal to mass times acceleration.

F=m-a

That is, in order for a body of mass, m, to undergo an acceleration, a (i.e., to increase velocity with time),
we need to apply a force, F.

In real life, F is often not just a single force. Rather, it is the sum of a number of forces acting on the body,
sometimes simultaneously, sometimes at different times. In swimming, for example, the swimmer pulls with
her arms, kicks with her legs, and possibly throws in some sort of dolphin motion. The forces created by
these body motions vary with time and do not all occur at the same time, though presumably an elite
swimmer has figured out how to coordinate these forces in an optimum way to go as fast as possible.
These propulsive forces are counteracted by the resistance of the water to the swimmer’s attempts to move

through it. We can classify the propulsive forces as Thrust Forces and those that oppose motion as Drag
Forces. We can rewrite Newton’s second law as

Thrust Forces — Drag Forces =m-a
or for simplicity,
T—D=m-a

Here, T represents all of the propulsive forces and D represents all of the forces that resist forward motion.



Note that when we write Newton’s second law in this manner, we can draw the following insights.

* If the thrust forces are larger than the drag forces (T > D), the swimmer will speed up.

o If the drag is too great, the swimmer will either slow down (D > T) or will have to work a lot harder (i.e.,
increase T) to maintain speed.

* Finally, regardless of how fast the swimmer is swimming, at a constant speed the thrust exactly offsets
the drag (T = D).

In the context of swimming then, Newton’s second law states that a competitive swimmer needs to
maximize thrust while minimizing drag. Maximizing thrust comes from building strength and improving
technique, and minimizing drag is optimized primarily through adjusting body position in the water.

Note that noncompetitive swimmers who swim primarily for fitness do not need to worry about minimizing

drag. The greater the drag is on the swimmer, the more calories the swimmer will burn. Still, using those
calories to go far or fast and at less risk of injury is more satisfying.

BiZIM iCIN YUZME, iKi NOKTA ARASINDAKI MESAFEYi EN VERIMLI SEKILDE GITMEKTIR.



Drag Force

Drag is any force opposing motion of
a body or body part in a particular
direction.

The three types of drag are
1. Pressure drag (form draq),
2. Viscous drag (frictional drag),
3. Wave drag

FORM (CROSS-SECTIONAL) RESISTANCE

The shape of the
swimmer causes a
cross-sectional area
to be presented to

|—C)§—_=:=3-==o:>

the oncoming water.
The greater the depar-

ture from streamline,
the greater will be the
resistance.

Two components are I
frontal and eddy
resistance.
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Pressure/Form drag

Pressure drag is also known as bluff body
drag. As the alternative name implies, this
IS most dominant when the body is not
streamlined, or bluff.

Consider for instance, how you have to
lean into the wind on a windy day, shown
schematically in the figure. As the moving
air approaches your body, it decelerates.
And we know from the Bernoulli equation
that decreasing speed means increasing
pressure. Remember that pressure is force
divided by area, or, conversely, force
caused by pressure is pressure multiplied by
an appropriate area. It is incorrect,
although common, to use the terms
pressure and force interchangeably. This
error is perhaps the greatest contributor to
incorrect analysis and understanding of the
fluid dynamics associated with swimming.
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Pressure/Form drag

In an ideal fluid, figure «a», the flow would
smoothly accelerate around your body and
then decelerate again as it passes around to
your back. Note that in this ideal case, the flow
Is symmetric front to back. From the Bernoulli
equation, we would then expect that the
pressure on the back of your body would
exactly return to the pressure on the front of
your body. In this scenario, because the
pressure is the same front to back, you wouldn’t
feel any force pushing on you. Fluid dynamicists
refer to this situation as complete pressure
recovery. The concept that you could somehow
move through the wind without feeling any
resistance is what is known as d’Alembert’s

—
paradox. —-;“\9
- @




Pressure/Form drag

In real life, of course, the harder the wind is
blowing, the more you have to lean into the
wind to avoid being blown over. A great deal of
turbulence (lots of interacting vortices) is
generated behind your body. The flow doesn’t
return to being nice and smooth after it passes
behind your body. Rather, what is called a wake
region is found behind your body, shown in
figure «b», and the pressure immediately behind
you does not return to the same level as the
pressure in front of you. Now a pressure
difference is seen between the front and back of
your body; the higher pressure is in front, and the
lower pressure is in back. The net force acting
against you is the pressure on the front of your
body minus the pressure on the back of your
body multiplied by the projected frontal area of
your body, represented mathematically as

Pressure drag = (pfront — Dback) * Afront




Pressure/Form drag

The projected frontal area is the area of the
sihouette that would be formed if someone
were to shine a spotlight from behind you with
you standing facing a wall. That frontal area
would naturally be the same whether you were
standing facing the wall or standing with your
back to the wall. Because p¢,..,; is larger than
Prack, YOU feel the wind pushing you backward
as you try to move forward into it. This
phenomenon is called pressure drag or bluff
body drag. If the body shape does not allow the
flow to travel smoothly from front to back, then
pressure drag will be significant. If, however, the
body shape permits smooth flow all the way
around, if the body is streamlined like a wing,
then pressure drag will be minimal or
nonexistent. That does not mean that the drag
will be zero. All real fluids are viscous, which
means there is always a frictional resistance to
motion through or by a fluid.




Viscous/Frictional drag

To visualize this, think about a brand new deck
of cards. Imagine that you set the deck on a
flat horizontal table and place the palm of your
hand flat on top of the deck. Now imagine
sliding your hand horizontally to the right, as
shown in the figure. If the cards were perfectly
frictionless, they would not sense the motion of
your hand and the entire deck would stay put.
In the figure, the deck set on the table appears
as dark rectangles with light edges. The deck
after the application of the sliding force, F, is
shown as grey rectangles. Cleatrly, if no friction
were present, the before and after pictures
would be identical and look like figure «a.




Viscous/Frictional drag

In reality, some amount of friction is present

between your hand and the top card, between F

the table and the bottom card, and between the ——-
individual adjacent cards in the deck. In that
case, when your hand moves parallel to the table
top, the top card moves with your hand, the
bottom card sticks to the table, and all the cards
in between move by varying amounts depending
on how close they are to either the table or your
hand. This concept is illustrated in figure «b». The
closer the cards are to your hand, the more they
will move. The closer they are to the table, the
less they will move. The card closest to the table is
held in place by the frictional force between the
table and that card. The top card experiences a
frictional force imparted by the movement of
your hand, which drags it forward at the same
speed as your hand. Each card in between the
top and bottom cards experiences a force
pulling it forward from the card above and a
resisting frictional force imparted by the card
below. In the end, the entire deck starts to lean.




Wave drag

The third form of drag relevant to swimming is
wave drag. Probably the simplest way to gain a
conceptual understanding is to remember that
as a body moves through any fluid, a bow
wave forms in front of the body. For a boat or a
swimmer, this wave is clearly visible. Below a
certain speed, the bow wave sits in front of the
swimmer and the swimmer is essentially
swimming uphill, trying to get on top of the
wave but never getting there. This
phenomenon is known as wave drag.

Wave build-up

For every object, there is a critical speed at which it is possible for the object to
climb up on top of the bow wave. This speed is known as the hull speed. The formula
for calculating the speed at which a body can overcome its own wave drag Iis:

thll — 1248 X \/ﬁ

where V,;; is the hull’s, that is, the swimmer’s, speed in meters per second and VH is the
square root of the height of the swimmer expressed in meters.



Wave drag

When V},,,;; Is achieved or exceeded, the
swimmer is in a sense surfing her own bow
wave. When this happens, the wave drag
drops dramatically and the speed can
increase equally dramatically. To visualize
this, think of a motorboat when you first try
to get it to go as fast as it can and then
when it later gets to high speed. When you
first push the throttle forward, the hull is
deep in the water. The bow rides very high,

the back of the boat is very low, and the The reason that wave dra_g IS sO interesting is thqt the
boat essentially plows through the water. hull speed of a human swimmer turns out t_o be_ right
When the boat speed exceeds its hull around the same spee_d as world-class swimming
speed, the boat rises out of the water and speeds. As a rough estimate, suppose a swimmer is
can accelerate to high speeds by planing about 2 meters tall; hls_ hull speed would be 1.76
across the top of the water. meters per second. This speed translates to a 56.7-

second time in a 100-meter race. We are, of course,
neglecting the start and turn, but you will notice that
only a relatively few swimmers can swim faster than
this.



As a quick summary up to this point, the three forms of drag experienced by a swimmer are
« pressure or bluff body drag or form drag,

e viscous or friction drag, and

« wave drag.

Pressure drag and wave drag are the dominant forms of drag in swimming.

Friction drag dominates only for very streamlined bodies such as airplanes or animals that
depend on high-speed swimming or flight for survival. In those cases, friction becomes dominant
not because frictional drag increases but because the pressure drag is extremely small, by virtue
of body shape. Note that fish and birds typically do not move at the air or water interface like
competitive swimmers do. As such, their wave drag is zero. In any event, swimmers can do little to
eliminate viscous drag. Their focus needs to be on optimizing body position to reduce pressure
drag and optimizing stroke production to maximize thrust. Swimmers need to be constantly
winning the battle between thrust and drag by both maximizing thrust and minimizing drag.



Drag Forces

Pressure drag : Caused by pressure * Frictional drag: caused by water
differential between front and back of fish molecules sticking to skin

* minimize by... » proportional to: (surface area of

-- improving streamlining (fusiform shape, fin body) x (velocity)

slots) * minimize surface area (be a sphere)
-- directing flow (caudal keels, finlets, scales) * The slime coat provides a smooth

surface that allows laminar flow and
minimizes frictional drag.

Frictional drog .

S

Form drag: caused by displacement of water s B

* proportional to: Pressure -
aag

(cross-sectional area of body) x (velocity2)

* minimize by being slender N

Figure from http://www.geocities.com/aquarium_fish/how fish swim.htm




P Weight

I Reaction force
I Driving force
I Friction

I Air resistance




Streamline position. in swimming

Swim Technique TV




* FORM DRAG-DURING SWIMMING




* FRICTIONAL DRAG-

Built for sp

The LZR RAC 5 sui loped o with the of NASA, will be worn by swimp in the 2008 Summer Olympic:

Construction Reducing friction

nor drag a swimmer

M More suit coverage reduces
skin friction drag

Panels hold steady and firm as
swimmer moves through water




or a flmd and a solid surface.

» Mathematically Drag Force can be
expressed by:

*

"F
Fp=CppAd—
/
Ff.} =R fore CL} = Coefficient of drag
,ﬁj = fluid density

V' |\ Relative velocity of the object
ith respect to the fluid

Drag 15 a force acting opposite to the relauive motion of any object moving with
respect to a surrounding fluid. This can exist between two fluid layers {or surfaces)

amall drag in streamblined position

Large drag in unstreamlined position



Drag force




LONG ARMS SHORT ARMS

HEAD-UP POSI !! | I

V HEAD-UP POSITION
HEAD-MIDDLE POSITIO
HEAD-MIDDLEy POSITION

HEAD-DOWN POSITION

HEAD-DOWN PISITION



www.enjoy-swimming.com







Streamline pozisyonunda su yuzeyinden kayma
Streamline pozisyonunda su yuzeyinin allindan kayma 'q-l
Streamline pozisyonunda su allindan kayma
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