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Outline

Vela

Vela estrema...

Cosa occorre per andare a vela ?
C'e un eccezione...

Cerchiamo di capire

Torniamo all'eccezione
Conclusioni
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2 - Vela 'estrema’
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the 40-knot sailboat
By BERNARD SMITH

fhor beaaks the 3,000-yeor-cid asesd barrier




3 - Cosa occorre per andare
avela?



I| vento non basta...
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Hugedparn's vitimate saifing mashine. (¥he pickun boat is not show.}

, 23-24 maggio 2011
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4 - C'e un eccezione...



... Albatros
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Albatros
Rernploidell/Antartico
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Antarctic
Circumpolar
Current

Shoulder Lock

1000 km/day

6 circumpolar
Trips per year

Sleep on the Wing

Breeding Site Islands
Wandering Albatross
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Pinpoint
Navigation

60-yr Life span
Life-long mate
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5 - Cerchiamo di capire



Moto in un fluido

» Portanza: la forza ortogonale av
+ Resistenza: la forza parallela a v’

a— —
" elocitd

Peso
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Origini della forza

m_ Vi
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F=ma=m—v

At

=

Av =vcosf — (—vcosf) = 2vcosf

2v cos b

At

F=m
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F:Nm2v(3030 Nm = pAvAt

’ \ s
4 v
’ 1
’
’ 1,
4 2
1

F =2pAv*® cos f

F
P=—= 20v% cos? 0

P ~ pS = 2pv*S cos® 0
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Portanza
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» Resnstenza
Angolodiattacco } =~ — =~ - _
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Peso

C

P = pv?S —
puTo
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spna P~ pS = pv*S2cos? 0
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Un modo piu preciso di vedere

velocita pressione
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Un modo ancora piu preciso

Glenn

Aerodynamic Forces Research

Center

- Moving Fluid

Pressure Varation

Pressure forces act nommal (pempendicular) to surface.
Force on the body is the vector sum of the pressure x area
around the entire solid body.
"

. -
F= ¥ pnA = §pndA

Lift = F surface

nonmal

Drag=F

stream

INFN: Fisica in barca 2011 Trieste, 23-24 maggio 2011 24

Sito: http://www.grc.nasa.ecov/WWW/K-12/airplane/bga.html
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Resistenza

R=Rr+ Ry + R;

1
Ry o —

U

) 13 ] L) =

n.5 1 1.5 2 2.5
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6 - Torniamo all'eccezione



Velocita minima (stallo: ciclista al semaforo)
Spende energia per vincere la resistenza
In discesa a velocita uniforme mgh = vtR

iCi — P  Vn
Efficienza ¢ = B~
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1
P = §p’U2SCl

R=Rp+ Ry + R;

Piper 10..20
Aliante  30..72 (*)
Albatros 22-23
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Un modo piu preciso di vedere

velocita pressione
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Tube Wall
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Fig. 9.14. Establishment of parabolic velocity profile in Poiseuille
tube flow (redrawn from Goldsmith and Turittogsr'].
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Maneuver Repertoire ~ Observed or Imagined

Circular “hover”

}

— Wind

Figure-8 hover

/

Upwind Figure-S

The albatross can
dynamically soar in
any overall direction

Cross-wind
“Snake”

Pelican R
fero Growp / K
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Dove vive l'albatros
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7/ - Conclusioni



Colonie

o
N
o
-
S
3
s
p—
&0
E
=
p—
5
2
S
=
p—
L]
=
<

INFN: Fisica in barca 2011 Trieste, 23-24 maggio 2011




Corteqggiamento
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BBC's D.Attenborough
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Albatross’ flight
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... principe delle nuvole
Che abita la fempesta e ride dell'arciere;
Ma esule sulla terra, al centro degli scherni,
Per le ali di gigante non riesce a camminare.

da: Charles Baudelaire, I fiori del male: L'albatro
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