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241 Pjositive environmental benefits of Wind ene‘rgy‘

It must be stressed that wind energy involves no combustion or nuclear reaction, so
renewable and plentiful and free. and what is more it 1s available everywhere, especially i
and often it is windier in mountains and near costal areas. There are sigmificant envnonmmta]l b

obtained from using a renewable energy device attributed to preventing the release of Green house ga ‘

associated with fossil fuels. The general equation for estimating the reduction in emitted gas 1s:

Gas-emission reduction (in tonnes) ~ A ~08xhx ke

Where

A is the rated capacity of the development in kW
h is the number of operational hours per year. = 8000 h

kG is the specific emitted gas constant.

Hence the following equations are used to predict environmental benefits from based on 1 kWe system:

CO; emission reduction (in tonnes) = 1x0.8x8000x862/10°
3

N

SO, emission reduction (1n tonnes) = 1x0.8x8000x9.9/ 10°
= 0063

NO, emission reduction (in tonnes) = 1x0.8x8000x862/10°
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Figure 2.5 “Not” a perfect place to site a wind farm.
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:“f}e Bemmuﬁr equation and 1s valid 1f the two points of 1 intere

ere 1s no ims of energy.
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rbulent (1.e. Re = 4000) flow.

1

d Re < 4000. this region is known as the critical zone and the val




Hence. the power 15

Piw  =(12)*p*A* (VitVD)2) * [(V1)’ - (V2)']
) p* A* [V - V5 - Vi Vi + Vi * V)]
=(1M)' pPrA* VL (V/V) L (VLV) + (VVY) ]

o find the maximum power extracted by the rotor. differentiate equation 11 with respe

1t to zero

‘g;=‘1f‘4*p*A*(-3*vf-z*vl*\fﬁvﬁ):o
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~ Figure 3.3 Betz Limit on wind energy efficiency and its Implicatio

3 e B
e T




.




""""

i

Figure 4.1 Wind Turbines, Some types

http://www educypedia. be/education/

4.2 Components of a Wind Turbine

Wind turbine usually has six main components: the rotor. the gearbox, the generator. the control and

protection system. the tower and the foundation. These main components can be seen in figure 4.2. |
it

Download free ebooks at boo
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Figure 4.3 Wind Energy System

http://www_inverter-china.com/
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Figure 5.5 Cup Type Anemometer

5.2.2 The 'vane anemometer’

(Figure 5.6) has an axial impeller attached to a handle with extensions and an electrical pickrn
 measurses the revolutions. A meter with several ranges indicates the velocity. .

i



