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Answer the following questions:

1-1) Draw the wind power probability density function?

1-2) 95 (600-kW gencrator, 48-m rotor) wind turbines are mounted on a 30-m tower
in an arca with 7 m/s average windspeed at 10-m height. Assuming air density = 1.22
kg/mj, the friction cocfficient ¢ for ground is estimated to be 0,15, and an overall
efficiency of 25 % Estimate the annual energy (kWh/vy delivered , suppose that a
wind farm has 4-rotor-diameter tower spacing along its rows, with 6-diameter
spacing between rows (4D < 60). Assume an array efficiency of 80%. Find the annual

energy production per unit of land area.

2-1) Draw the speed-pow er characteristics,

2-2) A wind farm project has 10 * 1300-kW turbines with 64-m blades. Capital costs
are 560 million and the O&M cost is S1.9 million/yr. The project will be financed
with a §22.5 million, 20-vr loan at 10% plus an equity investment of $7.5 million that
needs a 15% return, turbines wind speed are 8.5 ni/s. Suppose that the owner of the
wind turbines leases the land from a rancher for $20 per m per vear. What is the

cost per KWh generated from this tarm?

3-1) Writcabout: Gibb's frec energy, basic operation of fuel cell ,types of fuel ccll.
3-2) Find the equation of power generated from wind turbine?

3-3) Writcabout: cconomical and technical model of wind.

4) Design a wind-farm to fed 3N w load in Egyptian area. The wind speed is shown in
table 1, use wind turhine in table2, take the follow ing assumptions, the capital cost is

S 750/t m” of aren, the operation cost is 3.0 ¢/kKWh of the annual  generation, the

lifetime and interest rate are 20 vears and %10 and «u=1/7.



Table t

Mf}nlh

2

1

30 4 ‘ 3 6 |7 ‘ S 19 10 1117{12
| | | |
i

. |
|
N 1oi 174"13"14, 7.7 6.7

" Wind spec(lr

. - . R T - SR O S
Table 2
;[ Rated ]7)(737\\'01'7 I Cut-in wind Rated wind Cut-out wind Rotor Y Hub h-t‘_i;‘__’;hl
speed : speed speed Diameter
CIS00KW [ 30w 18w 200w 770m s7m




