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The Comparative Study of the Wind Speed Distribution in Pakpanang District

of Nakhon Si Thammarat Province
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Abstract

This research is to comparatively study of wind speed distribution at Pakpanang district in Nakhon Si Thammarat
province in order to search the appropriate methodology for describing the characteristics of statistical wind
speed. The statistical wind speed obtained from measurements at height of 120 m a.g.l. for 1 year in 2014, was
analyzed using Weibull distribution and 3 methodologies to determine the scale and shape parameters, i.e.,
Maximum Likelihood, Least Square, and WAsP to obtain the average wind speed. Wind power density and the
ratio are also analyzed and compared. Results show that the Maximum Likelihood method is the appropriate
method to analyze the average wind speed with the highest accuracy and close to the average of the statistical

analysis followed by the Least Square and WAsP methods respectively.

Keywords: Wind Energy, Wind Speed, Wind Power Density, Weibull Distribution
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J2AUANEY 120 m  leevhinisuanuasdasidianaifimeainisfivesszduuaznisfiwesgusis ldun Maximum
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nanisiSeuiisuniskanuashidyaduaznismnsniwestagldseieuis Maximum Likelihood Least Square
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M131990 1 MsilSeuiieuhidyadnisfivesanszileuds Maximum Likelihood Least Square way WASP vesdayaas

atiasel aniidendenuanuinnids AseAuauge 120 m Jeyaauadnsed w.a.2557

Weibull Proportion Power
Weibull Mean )
Algorithm C Above Density R
k (m/s) 2
(m/s) Mean (W/m”)
Maximum
1.823 5.514 4.901 0.446 152.0 0.90465
likelihood
Least
1.599 5721 5.130 0.432 205.2 0.87907
squares
WASP 2.412 5.905 5.235 0.473 142.4 0.90931
Actual data - - 4.958 0.473 142.4 -
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M13197 2 MsFeuiieubidyadnisfivesainszileuTBMaximum Likelihood Least Square wag WASP vastoyaal

atasel aniidendsnuaniinnils AseAuayas 120 m Jeyaauaifpiouunsing w.m.2557

Weibull Proportion Power
Weibull Mean )
Algorithm C Above Density R
k (m/s) )
(m/s) Mean (W/m”)
Maximum
2.555 6.351 5.639 0.478 170.5 0.87077
likelihood
Least squares 1.977 6.616 5.865 0.455 238.8 0.77470
WASP 5.107 6.752 6.207 0.522 168.2 0.79415
Actual data - - 5.675 0.522 168.2 -
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Weibull Proportion Power
Weibull Mean 5
Algorithm C Above Density R
k (m/s) )
(m/s) Mean (W/m”)
Maximum
2177 5.304 4.698 0.464 112.0 0.67513
likelihood
Least squares 1.670 5553 4.961 0.437 175.4 0.56567
WAsP 3.849 5.736 5.188 0.507 107.1 0.67039
Actual data - - 4.739 0.507 107.1 -

M13197 4 MaSuiieubidyadnisfivesainssileuTBMaximum Likelihood Least Square uag WASP vastayaasl

annsel anididendanuauiinnia Aseduaiues 120 m Teyaaadfifouiiuiag w.a.2557

Weibull Proportion Power
Weibull Mean 5
Algorithm C Above Density R
k (m/s) P
(m/s) Mean (W/m”)
Maximum
2314 3.851 3.412 0.470 40.7 0.89841
likelihood
Least
1.920 3.963 3.515 0.452 53.0 0.86807
squares
WASP 3.213 4.056 3.634 0.495 39.8 0.86403
Actual data - - 3.428 0.495 39.8 -
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a13197 5 MsFeuiieulidyadnnsfivesainsaileuTBMaximum Likelihood Least Square wag WASP vastoyaal

atnsel aniidendenuandinnils TseAuanuas 120 m Jeyaauaifipiouiwiey w.m.2557

Weibull Proportion Power
Weibull Mean )
Algorithm C Above Density R
k (m/s) )
(m/s) Mean (W/m”)
Maximum
2177 5.304 4.698 0.464 112.0 0.67513
likelihood
Least squares 1.670 5553 4.961 0.437 175.4 0.56567
WAsP 3.849 5.736 5.188 0.507 107.1 0.67039
Actual data - - 4.739 0.507 107.1 -

M13°99 6 NsilSeuiieuhidyadnisfivesansedeuTBMaximum Likelihood Least Square wag WASP yastoyaay

atasel aniidendanuauinnids TseAuaugs 120 m deyaauadfisiounguning w.a.2557

Weibull Proportion Power
Weibull Mean 5
Algorithm C Above Density R
k (m/s) 2
(m/s) Mean (W/m”)
Maximum
2.003 4.575 4.055 0.456 77.8 0.86383
likelihood
Least
1.748 4.696 4.183 0.442 99.3 0.83359
squares
WASP 2.298 4.731 4.191 0.469 75.9 0.87402
Actual data - - 4.074 0.469 75.9 -

M13191 7 madSeuiteulidyadnsfivesainsadeuTsMaximum Likelihood Least Square uag WASP vastoyaa

= o

atnsel anilidewdenuanlinmila Mseduanuas 120 m Yeyaauaifipiouiiguieu w.a.2557

Weibull Proportion Power
Weibull Mean 5
Algorithm C Above Density R
k (m/s) )
(m/s) Mean (W/m”)
Maximum
2.894 6.917 6.168 0.488 206.0 0.94631
likelihood
Least squares 2.481 7.113 6.310 0.476 2441 0.89969
WASP 5.451 7.231 6.672 0.525 205.8 0.90939
Actual data - - 6.202 0.525 205.8 -
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M13197 8 MmaUSeuiieulidyadnisiwesnnsuideuiBMaximum Likelihood Least Square way WASP va3dayaas

atnsel aniidendsnuaulinwils NseduayEs 120m JeyaauatifviaunInginy w.e.2557

Weibull Proportion Power
Weibull Mean 5
Algorithm C Above Density R
k (m/s) )
(m/s) Mean (W/m”)
Maximum
3.362 7.846 7.045 0.499 283.8 0.94919
likelihood
Least squares 2.635 8.151 7.242 0.481 353.8 0.86180
WASsP 5.773 8.062 7.463 0.527 284.7 0.93595
Actual data - - 7.082 0.527 284.7 -

M13191 9 NMsSeuiieubidyadnisfivesainszileuTBMaximum Likelihood Least Square uag WASP vastayaal

o

atnsel anilidendenuanlinwilansgduniugs 120 m Yeyaauatiaiioudaay w.m.2557

Weibull Proportion Power
Weibull Mean 5
Algorithm C Above Density R
k (m/s) 2
(m/s) Mean (W/m”)
Maximum
2.159 5.780 5.119 0.463 145.9 0.95301
likelihood
Least squares 1.874 5915 5.251 0.449 181.3 0.93100
WAsP 3.309 6.227 5.586 0.497 142.6 0.86094
Actual data - - 5.141 0.497 142.6 -

M13197 10 MaUSeuiisulidyadnsfiwesnnseideuiBMaximum Likelihood Least Square uay WASP vasdayaay

adnsel anrididendanuauuinnids Msedunugs 120 m Jeyaauadfpiouiueney w.m.2557

Weibull Proportion Power
Weibull Mean 2
Algorithm C Above Density R
k (m/s) )
(m/s) Mean (W/m”)
Maximum
2.072 5.903 5.229 0.459 161.6 0.91734
likelihood
Least
1.750 6.081 5.416 0.442 215.1 0.88031
squares
WASP 2.663 6.222 5531 0.482 156.4 0.90950
Actual data - - 5.259 0.482 156.4 -
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M15197 11 masSeuiisulidyadnsfivwesnnseideuiBMaximum Likelihood Least Square uay WASP vasdayaay

atnsel aniidewdenuanlinnils Tseduanuas 120 m Yeyaauadfipiounainu w.m.2557

Weibull Proportion Power
Weibull Mean 2
Algorithm C Above Density R
k (m/s) 2
(m/s) Mean (W/m”)
Maximum
1.760 4.392 3.910 0.443 80.5 0.92502
likelihood
Least
1.668 4.452 3977 0.437 90.5 0.91382
squares
WASsP 1.758 4.388 3.907 0.442 80.4 0.92472
Actual data - - 3918 0.442 80.4 -

M13°99 12 MsSeudisubidyadnsinesainssdeuds Maximum Likelihood Least Square way WASP vastoyaay

adnsel anndidendanuaudinnids Aseduaugs 120 m Jeyaauadfifeungainieu w.m.2557

Weibull Proportion Power
Weibull Mean )
Algorithm C Above Density R
k (m/s) )
(m/s) Mean (W/m”)
Maximum
1.190 3.449 3.252 0.394 85.6 0.58942
likelihood
Least
1.104 3.528 3.400 0.383 114.4 0.63667
squares
WAsP 1.714 4.175 3.723 0.440 717 0.38302
Actual data - - 3.257 0.440 T1.7 -
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= o

atnsgl aniidendenuanlinmils Nszduaues 120 m Yeyaauaifpieusuiau w.a.2557

Weibull Proportion Power
Weibull Mean 2
Algorithm C Above Density R
k (m/s) )
(m/s) Mean (W/m”)
Maximum
1.771 6.849 6.096 0.443 302.6 0.79231
likelihood
Least squares 1.548 7.065 6.355 0.428 408.4 0.79109
WAsP 4.041 7.895 7.160 0.510 276.5 0.55561
Actual data - - 6.157 0.510 276.5 -
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