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Abstract

The objective of this research was to study wind speed data at Kalasin province in the upper northeast of Thailand.
Wind speed and direction at 60, 90 and 120 meter height above ground level (AGL) on a 120 m Guy Mast triangle
tower, were recorded and analyzed for the 5-year period from January 2012 until December 2016. TheWeibull
Distribution Function was used to analyze data yearly, monthly, and by daily periods. The wind speeds were found to
be 3.12, 3.62 and 3.93 m/s and Power Density in this area was 37, 56, 72 W/m’ at 60, 90 and 120 meter height AGL
respectively. The wind direction was mostly from between northeast to south and had shape (k) and scale parameter

(c) mean values between 2.00 to 2.05 and 3.60 to 4.50 m/s. sares

Keywords: Wind Energy, Wind Potential, Wind Speed, Kalasin Province, Weibull Function

" dnfnsnSyanln, 2 grismansansd, * dnfinsSyguen, ancmnsumans umIngasveunv dunaides JanIavauuniu 40002,
guﬂ’?ﬁmmzﬁwmwﬁwm‘nmmu UWIINLIFEVD WU (AERD-KKU)

" Masters student, ? Assistant Professor, ° PhD student, Faculty of Engineering, Khon Kaen University, Muang District, Khon Kaen, 40002,
Thailand.

* Corresponding author; Assistant Professor Dr.Kiatfa Tangchaichit, Faculty of Engineering, Khon Kaen University, Muang District, Khon Kaen,

40002, Thailand., Center for Alternative Energy Research and Development, Khon Kean University (AERD-KKU). kiatfa@kkumail.com



496 Panida Suksomprom et al.

UNUI
wissmtiolddniudeidginndszneialanlsiany
suwluazduilodvidlunivindan wasgia 1w
suiludamssindiavastszman iasnanudesns
IR EsBiianudasnsisundwiiofisuiy
ﬁwuuuﬂxmnsﬁﬁw%ﬂunﬂﬂ %aiuﬂaqﬁu‘lﬁﬁmsﬁwm
NWTEE R E WM Aanau 9 1% WASBUEIaAaE
WaINBTna Wiawanasnuauiin dludszinelng !
g e uaninnuTuasmasundsnwliszna
fndsnultanafosnauazius=ansaw
wé’amuawﬁaLﬂuwé'amumuﬁaﬂgﬂLLuuvxﬁa
Lﬂuwé’amumwﬁwﬁLﬁ@;ﬁmammﬁﬁmwa gzana L
wiliwwald Tasuafiunsdonaden aoiunnsls
wé’wm%qmﬁﬂu%uﬂ UNAIIIUNIILENUINAUN T
wé’amuﬁiﬁuﬂaqﬁu aaamsliinTudaiwasuas i
FIINTaRFasINE a9l TEna Fudnnadendia
Lﬁaamﬂwé’amuaﬂfﬁunummﬁmauﬁwga i w
wissuilildReduainauanaaandd nzasiused
anusduiasdasrinmsinm Wudayaduszozinm
wnatatay 1 ﬂﬁu"l,ﬂzw"\iaﬁazvlﬁwaﬂwsﬂszl,ﬁuﬁgﬂﬁaa
waindn Inddssiusnemnnasnuaufiinduassluiud
Lﬁaﬂsﬂwﬁua:mwﬁmﬂumsamu WInNanIUazLin
Fnomwnasnuanluiufidenamniasnaa Wi lafes
dalifnysslomianigs Tunsdadorh fuisiuauiiie
naa WA Tudas T sl iudnun W nE s uauT ot
aan udszinedn’ snigainsnt’ wosiu® uasdulde®
Hudn dmsulssmnalnglafimsdnenisoiiadssidn
FnonwuoILnaINEINUaNlNEI9 10 NI DR
WIILITUG 6 I@]Umﬁﬂmﬁmm:ﬁﬁa;&aq@lﬁﬂm%ﬂm
MTTARUHUANTII AN waznIsAnE LA 21 0%

ANUATNNRIINBANLRNIZLRRT

wazludlagtiuiasmis
Nﬁ@mizLL&VLWW’]?]INﬁ@lvlﬁﬁl’mwﬁdd’lalma\‘lﬂizmﬂvlfnF_Ja%i
7l 627.82 nzTad 1udl w.¢.2560"" uazignaldnizes
dhananelile 3,002 wnnedad ul w.g.2036" auuny
WAMNRINUNALNULRTNEINUMILRanaasdseindlng
SIS T s s aua s IuR I B IHaM AN IR UL
wanaasTuoenidsanionauuusaslsznalnedadn
“ﬁwﬁi’]]_]g’(dLLﬂ:ﬁﬂ’n&lLﬂ%vlﬂvlﬁluﬂ’]iﬁﬂﬂ’leﬁﬁLQW’]::LL%EN
“mﬁmi’]:ﬁﬁagammL%'saﬂumﬁuﬁﬁwi@mwauf’
TagldiniauenamsfnsnanuEauaasAaT=EZIaN
5 T 1Hussl Mat@anlazeIn Lazfian19n1Inizang

audnlng iNamInawinaluladwasnuay uaziiie

J Sci Technol MSU

& 2 o a al' a a 31 6
Lﬂugﬁmagaﬂizﬂaumm@auelamzwwmmwmmmm
mvuaniNanda Wihdeluluawae
" 3
agilszasn

WU T I UAN N TWN AU ULANIZLARI AT
AunlssToutnuduon dua9dN 1LnaYNAUIINIa
mw%mj LLazLﬁaﬂszLﬁumwLﬂu"l,ﬂvlﬁilumsamua@ﬁa
o o A a A P
nawuaNiNanda WAl aw diae

=)

nauffiiaadas

m’mL%'mumﬁlml,az@i'nﬁmmummg'm
ﬁi:@fummga 60, 90 uaz 120 a3 wildanaunisf (1)
U8z (2)

1 n
Vo == ZVi (™)

07 = = (V= YV (@)

P & = A
) V- fs anuisiedy
n  fg IwIudeyanivee
0 %o e84 Standard Deviation (SD)

Qs Q‘ .
duilse&ndussdtonvasas (Wind Shear
Coeffient (WSC), o)
mﬂﬁmnmwfﬁuﬁuﬁ{iwhamwgwaw‘hl,mmi’ﬂmJ
e dewa o
wazANUIANAIA ldanENNIN (3)

A ~ o
L8 h @d LOAUAINUFY

a ¢ o [ ¢
mIBeMinINTgaaaSan lyaa
¢ . PP .
Wanzw (Wibull Distribution Function)

o

Thyadilsiudsznanldronniinesiiada
2 @1 fe Shape Parameter (k) Lz Scale Parameter (c)
M3 k, ¢ UAZMILINLAIANUAREEN (Cumulative
distribution, F(v)) sw1sanilaanngunisi (4-8)
AMIEilaaTIlIne k SanuduAusiufianisuas

ANULTIANVIAN 81 Kk AAduaaINRANNSaNG way



Vol 38. No 5, September-October 2019

WINTLABTIZAU ¢ FUNUTNUIATITIBURRLTNANLTD
auladnfidngs ¢ Aazgaanalleas

=0 e[~ e

o —-1.086
ke = (E) (5)
Vin
C = ———
r(1+1/k) (6)

I'x) = f0°° t* Lexp(—t)dt @)

v k
F(v) =1—exp|— (—) 8)
c
(8)
A A .
Ll I" @8 Gamma Function
A a 6 ' [
k @8 W’mumaigﬂswmaﬂayaa
A a 6 o 6
c @8 Wﬁwmaismumaﬂayaa
A 3 A a
v o aNL5T098N (LNaTEAIWIT)
AMNBWILHUDINNIAN (Wind Power Density
(WPD), W/m?)
I 1 g dl v L o Q/ L o >
WutIunuda N nnninge fnasanazuyINwings
> = lal lild 1 =3 = =
FNNUANULIIAN RINTNAGAAMNITIANAD ANLT2 (V)
uazaNNRIILUUDa90Ma (Dgir) AIRUNNIT (9)

Figure 1 Wine measurement site (K)

Table 1 Wind mast and all equipments
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Figure 2 Wind mast and all equipments

Anemometer NRG#40C

3-cup type, Measuring range 1-96 m/s

Model Detail Manufacturer
120 m mast tower Guyed Lattice Mast
NRG System

Wind Vane NRG#200P

Measuring range 0-360 degree, -55 to 60 degree C
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Figure 4 Monthly wind speed variation
Table 2 Seasonal wind speed distribution (m/s)
Height above ground level (m)
Seasonal
120 m 90 m 60 m
Winter 3.99 3.65 3.16
Summer 4.00 3.75 3.26
Rainy 3.83 3.51 3.01
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Figure 5 Time of day
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Table 3 wind speed variation in day and night (m/s)

Height above ground level (m)
Time
120 m 90 m 60 m
Day (07.00-18.00 .) 3.46 3.36 3.14
Night (18.00-07.00 #.) 4.29 3.86 3.04

wILHaWaN (Wind Shear Coefficient (WSC))
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Figure 7 Weibull distribution curve 2012-1016
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Table 4 Summary shape (k), scale parameter (¢, m/s) and power (P, 1 / ;2) 2012-16

Height above ground level (m)
Year Parameter
120 90 60

k 2.10 211 2.02
2012

c 4.5 41 3.5

P 69 53 38

k 2.07 2.09 2.01
2013

c 4.6 4.2 3.6

P 76 58 38

k 2.04 2.05 2.01
2014

c 4.5 4.2 3.6

P 76 58 38

k 2.00 2.02 1.98
2015

c 4.5 4.2 3.6

P 75 58 39

k 2.09 2.07 1.97
2016

c 4.4 4.0 3.5

P 67 51 35

k 2.05 2.07 2.00

Annual
c 4.5 41 3.6
P 72 56 37
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Table 5 Wind Power Density (W/m?)

Height above Wine speed (m/s) Wind Power
ground level (m) Density (W/m?)
120 3.93 72
90 3.62 56
60 3.12 37

fNaJad (Wind Power Density, W/m 2 )
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