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Abstract

Clarify wind energy productivity depends on three factors: the wind probability density function(PDF), the turbine's
power curve, and the air density. The wind PDF gives the probability that a variable will take on the wind speed value.
Wind shear refers to the change in wind speed with height above ground. The wind speed tends to increase with the
height above ground. also, Wind PDF refers to the change with height above ground. Wind analysts typically use the
Weibull distribution to characterize the breadth of the distribution of wind speeds. The Weibull distribution has the two-
parameter: the scale factor ¢ and the shape factor k. We can use a linear least squares algorithm(or Ln-least method) and
moment method to fit a Weibull distribution to measured wind speed data which data was located same site and differ-
ent height. In this study, find that the scale factor is related to the average wind speed than the shape factor. and also dif-
ferent types of terrain are characterized by different the scale factor slop with height above ground. The gross turbine
power output (before accounting for losses) was caculated the power curve whose corresponding air density is closest
to the air density. and air desity was choose two way. one is the pressure of the International Standard Atmosphere up
to an elevation, the other is the measured air pressure and temperature to calculate the air density. and then each power
output was compared.

Keywords : Annual Energy Production, Wind Probability Density Function, Ln-least method, moment method
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2.5t X|Ho| J7IUT UBHAS 0|EF AEP ALt
Hub Height Time At Time At Mean Net Mean Net Capacity
'Wind Speed Zero Output | Rated Output | Power Output | Energy Output Factor
Month (m/s) (%) (%) kW) kW) (%)
Jan 11.09 022 7.01 1,632.00 1,214,217 544
Feb 7.77 6.03 3.15 838.3 563,308 279
Mar 9.17 6.09 397 1,190.90 886,028 39.7
Apr 7.78 11.62 331 878 632,167 29.3
May 7.34 13.13 0.65 803.5 597,797 26.8
Jun 6.08 23.52 3.17 5322 383,193 17.7
Jul 6.36 1933 0.6 598 444,905 199
Aug 6.77 20.74 2.87 6144 457,096 20.5
Sep 6.61 17.75 0.53 637 458,668 21.2
Oct 6.9 1147 0.25 670.3 498,698 223
Nov 748 12.38 2.85 807.5 581,404 269
Dec 10.37 437 10.15 1,406.90 1,046,762 469
Overall 7.82 1223 322 886.3 7,764,203 29.5
#3.5tF Kol HEUS 0|18 37U BH F AEP AU
Hub Height Time At Time At Mean Net Mean Net Capacity
Wind Speed Zero Output | Rated Output | Power Output | Energy Output Factor
Month (m/s) (%) (%) kW) kW) (%)
Jan 11.09 02 822 1,687.20 1,255,285 56.2
Feb 7.77 6.03 327 863.6 580,318 28.8
Mar 9.17 6.05 45 1,220.00 907,710 40.7
Apr 7.78 11.62 3.15 887.8 639,248 29.6
May 7.34 13.13 0.56 802.3 596,897 26.7
Jun 6.08 2347 3.01 524 377,258 175
Jul 6.36 1933 0.29 580.2 431,657 193
Aug 6.77 20.79 246 600.9 447,089 20
Sep 6.61 17.73 0.21 6224 448,126 20.7
Oct 6.9 1147 025 666.9 496,174 222
Nov 748 12.34 2.82 809.1 582,521 27
Dec 10.37 435 10.84 1,430.40 1,064,223 47.7
Overall 7.82 1221 331 8934 7,826,541 29.8
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H4.Hoj X|F9o| J7|UZ UBHAIS 0|ZF AEP ALt
Hub Height Time At Time At Mean Net Mean Net Capacity
Wind Speed Zero Output | Rated Output | Power Output | Energy Output Factor
Month (m/s) (%) (%) kW) kW) (%)
Jan 11.69 0.18 11.58 1,746.00 1,299,061 58.2
Feb 797 59 3.99 868.2 583,454 289
Mar 947 5.89 6.5 1,234.10 918,149 41.1
Apr 8.02 10.53 3.82 9113 656,165 304
May 6.64 11.58 0.16 607.5 451,980 20.3
Jun 4.82 26.55 0.05 286.8 206,504 9.6
Jul 5.87 18.66 0.29 477.8 355,497 159
Aug 6.28 16.08 2.76 542.3 403,492 18.1
Sep 6.62 15.65 1.18 6272 451,580 20.9
Oct 8.04 9.83 2.84 917.8 682,841 30.6
Nov 7.01 15.32 1.23 751 540,692 25
Dec 10.06 11.16 1593 1,317.80 980,438 439
Overall 7.72 12.28 422 859.6 7,529,835 28.7
5 O XHGo| #EsS 0|8 I7|UT EF = AEP AU
Hub Height Time At Time At Mean Net Mean Net Capacity
Wind Speed Zero Output | Rated Output | Power OQutput | Energy Output Factor
Month (m/s) (%) (%) kW) kW) (%)
Jan 11.69 0.16 12.28 1,791.40 1,332,781 59.7
Feb 797 5.88 4.04 886.3 595,582 29.5
Mar 947 5.87 7.08 1,254.90 933,670 41.8
Apr 8.02 10.46 373 9134 657,612 304
May 6.64 1151 0.09 596.9 444114 199
Jun 4.82 26.57 0.02 276.5 199,105 9.2
Jul 5.87 18.66 0.09 452.7 336,786 15.1
Aug 6.28 16.04 2.04 5159 383,813 17.2
Sep 6.62 15.63 0.95 602.5 433,824 20.1
Oct 8.04 9.81 2.73 901.7 670,879 30.1
Nov 7.01 15.35 1.23 7539 542,789 251
Dec 10.06 11.13 1633 1,327.60 987,739 443
Overall 7.72 12.26 425 858.3 7,518,722 28.6
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