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i. Stow-speed
A\ upto 2

la. Greek sail rotor

I b. Multi-vane rotor 2b.
A
c
lc. Savonius rotor Ca
3 cD
e °L
S.oM
" ~y
R \b"\i CP
Fa
1d. Chinese vertical-
axis rotor M
P
R
Re
Vk
Tip speed ratio b N
Power coefficient Cp
Torque coefficient Cpm

Axial force coefficient Cp

2. Medium-speed

2 a. 4-blade cambered

X\ 2-5

metal plate rotor

Princeton sail- wing
rotor

Swept area

Chord length
= Axial force coefficient

= Drog coefficient

Lift coefficient

Torque coefficient

= Pow;r coefficient
= Axial force

= Torque

= Power

Radius of rotor

Reynoids number

Kinematic viscocity

3. High-speed
X 5-10

A

30.3-blode rotor

l

3 b. Darrieus rotor

n L
[} =
v =
Vrel =
b =
p s
6 H
Units

Re =
p 2
Vk =
6A =
M =

jﬂﬁ ) ﬁhum:ﬁhgﬁuwavﬁhﬁu(s)

€0

4. Very-high-speed
X above IO

490. 2-blade rotor

4b. |-blode rotor

Rev/sec

Tip speed

Wind velocity
Relative air velocity -
Tip speed ratio

Air density

Solidity factor

m, kg, sec, kW

Vrel C
Vk

1.225kg/m3

15 x 10~%m?/sec
Frontal blade areo
measured along chord

P
2Tn



pPower coefficient

Torque coefficient

)

-
-———
—— v
. —
——
— —— — ———————

m Region

of good performance

(X

'
o
o
~
@
©
o
»
b

Tip speed ratio

iuﬁ © ahﬂszﬁwénﬁah(s)

Note : Starting torque without
pitch adjustment

@ Up to |
. Region of good performance @ : Upto 0.2

= Upto 0.5
@: o

@ = Upto 0.2
3
“ (»
N
g IIITIIIIIIH

T T T T t 1

T
4 5 6 7 8 9 10 1] 12 13

-

Tip speed ratio

W ahﬂszﬁw§u1vﬂﬂ(5)



0.3

0.2

100

/
// Regi f d // \
[ egion of goo
] // ///A performance ,/ \
/ /
/ /
R /
/
/
J /
/
/
Y // Note : At zero speed, Cp may
] / be taken as 6
7
7
& /7
7
s

7

" 7
7~
-~
0 3 4 5 6 7 8 9 10 " 12 i's ra
Tip speed ratio
U « usvTuuuqunuwavﬁﬁﬁuwwznqu(5)
E e .
////‘ Region of good
performance

T T T . T 2 T T v T T T T 1

0 3 4 5 6 7 8 9 10 i 12 13

Rated tip speed ratio

<t : ! P
U ¢ dmsrauauuuuges lulai Lnunsau



Lift/drag ratio ( 2 - dimensional ) -

ca
Sestr obtrainable E_CDL ratios
200
7
'd
7
e
//
150 - wortmonn 7’
profiles .~
7
200 -
(=]
Slo 100 -
Cambered
f1at plate
50 -~
150
—— = Re
0~ T 1 T
10° 10° o7
/  Reynolds number
7
//
] —t
00 P
-~
P
~
_ -~
(//
~ , . CL .. ;
50 - Optimum required = ratio near tip
—
a— -
4/’ &
—
= ; |
o . ‘ i
0 T T l ¥ T T T LA | T T T T ¥ T Hi
0 | 2 | 3 4| 5 6 ‘ 7 8 9 10 " 12 13 14
Aerofoils
| Sail wing L
Metal plates | '

1

Sails, bamboo mats

Wl % ANIITIULTIEN /U TIRA

Tip speed ratio

(5

)



¢

davaquuaﬂnqﬁ suRei BusnneL seafa (CD/CL)min a CL
Sail and pole rg”‘} 0.1 5 | 0.8
Flat steel plate 0.1 4 0.4
Arched steel plate £/¢=0.07 0.02 0.9
F l /,..——\ £/c=0.1 0.02 1.25
| I c 4
|
| Arched steel plate with £/¢=0.07 0.05 5 0.9
tube on concave side /U‘ ' £/c=0.1 | 0.05 b 1.1
| RN
| 4
| d< o4¢
Arched steel plate wit! ‘ f/c=0.1 0.2 1Y 1.25
tube on convex side /O-\ '
Sail wing . (Gloth or sail 0.05 2 | 1.0 |
: 4oi£j5--‘~_"“*=e<”“\
tube steel cable
Sail trouser - 0.1 Y 1.0
¢ ZO\ fic =04
- 4., =0bf
Cﬁi tube
NACA %421 gwiad0an484 0.01 4 0.8
NACA 23015 gviafioonads 0.01 Y 0.8
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