Chapter 3.

Fundamental of Windmill Characteristic

3.1 Type of Windmills
Type of windmills can be_classified from the

installation_of their-rotation axis as

1. Horizontal axis

2. Vertical axis

From these classifications it ean be subdivided further
by the method of Forgue generation, either by the 1ift

force or the drag force as shown in Pig.3¢1.
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Fig.3.1 Windmill classiflication
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3,2 Power Coefficient

The factor which shows how much of wind energy

transformed to actual power is called a power

coefficient which may be defined by
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(3.1)

Figure 3.2 shows Jthe relation between power

coefficients and . tip speed ratios of various types of

windmills.
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Fig.3.2 Typical performance of wind machines
3.3 Solidity

A solidity of a windmill is defined as a ratio

swepl area by rotor (3.2)

Solidity =
. surface area of rotor
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When this value is small, the speed of rotation of the
windmill 1is high, on the other hand, the speed is low
when solidity value is large. Figure 3.3 shows solidi-~

ty ratio with tip speed ratio on some types of

windmills.
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Fig.3.3 =selidity ratio of windmills
For American multiblade windmills and savonius
windmills, the valué of solidity i& large while this
value is small for propeller tfpe windmills or  darrius
type windmills, The values of s¢lidity for various

types of windmills arelshown: in | Fig.343.



Therefore

in a high speed windmill.

3.4 Torque Coefficient
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In general the power coefficient of a low speed.

pumping water rather than for electrical generation
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Fig.3.4 Torgue coefficient of wimdmills

windmill is Jower than that of a high speed one, but
its torque coefficient is higher, as shown in Fig.3.4.

this type of windmill is usually applied for

as
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