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Assessment of Wind Energy Potentiality in Wolryong using Short-term
Observation

*Tae-yoon Jeong, #**Hee—-chang Lim

Key words : Wind energy(ZZAF1), Wind profile(F< #3), Roughness length(EHZ%), Logarithmic
profile(th5=E3E), Weibull distribution(2}eo]E EFX%), Rayleigh distribution(d¥e] EXE%),

Atmospheric stability(th7]¢FdAd)

Abstract : Wind energy resources are recently considered as an important power generation
alternative in the future. The fact that the investment of wind turbine installation continues to
increase has motivated a need to develop more widely applicable methodologies for evaluating the
actual benefits of adding wind turbines to conventional generating systems. This study is aiming
to estimate the future wind resources with various estimation methods. The wind power is
calculated at the hub height 75m of 800KW and 1,500KW wind turbines in Wolryong site, Jeju
island, South Korea. Three equations — logarithmic, profile, and power law methods are applied
for the accurate prediction of wind profile. In addition, yearly wind power can be calculated by
using Weibull & Rayleigh distribution. It is found that predicted wind speed is highly affected
by friction velocity, atmospheric stability, and averaged roughness length. It is concluded that
Rayleigh distribution provides greater power generation than the Weibull distribution,
especially for low wind-speed condition.
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Fig.1 Wind turbine power curve of 800KW & 1,500KW
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Fig.2 Power law exponent vs atmospheric stability
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Fig.5 Wind speed profile by using roughness length and power law exponent averaged at each azimuth angle.

Logarithmic profile Profile method Power law —Actual H=4.8m
0 ! & H=30m
-5 H=50m
—x—H=75m
0 e ' i ——H=100m

N

o

s

4

<oa
7 Iy

i
{J

¥y

S

W

*— Unstable Y B ° 7¥eh= AS 9
50 f :l:;g‘?l G o1g 5= =), o= Fig.29t 3¢ Ao} o] S
£ : i >T< 7)o A Al A5 B o2 Qs WA 4 3k
Z40 ; < o] T $- ZA Eh o] B AT 2 FLRT
%3, 2 WEs) & o Perdc)

20 3.2 ¢tolE & HYEY REES FH

10 N =A]

AFHAE Al 7HA F4 B2l o8 o 7}
o A 3ol M o] F4& o Zatg] on] AN E o
0 0.5 1 15 2 OJHE o] &35l FE REXEE AT & AU
V/VE0 {V30 & wimd speed at 30m} o]} o] Aitd BF BRI glo]B 3} gy

k2= 0] A = ASs 1l A &= =2
Fig.6 Wind profile shape under neutral, stable and E;jj;f]}z]aj ELJ};%@?LAL%?E gj
unstable condition with same roughness length.®® ;] E R wes W02 e o
Z7bsstA st Al FEEr) o HH8 A4S
AL vk Aotk 71E A 5 Petersen®] Z 3} S Wl up st Az S A7) 9 skl A
& YERI = Fig.63) o] Bebd, 9 18 aL kA4 T dA7IA oA - E AL = LMW 2
A4S dEhdl = 2t A 52 dl71eHE Aol whet A A NE FuE FHAAE 2833} o] A5 A
S 5 TEE YER AL glow, di7]bg Aol o 7)) B Hizo|= 75mE 7FA I o m @ o] o]
& BiEE 5 B o] 30mel A AL A A FolR FEHEEA T FTEHUOHES o] &3}
& FAE GEUE A FAd £ ANk Dolsk  glojBy Y REro AFES AFHA
2L AT AHE 2 AT SAANS A 3 ST 02 1L5MWETH & A ol = T
o Eo] glow ke Al dliete] EAS= F3F Ag317) o] = 800KWH T2 7] 84
7} 270°00 A BAIT F4 ek vl aLs] Boks o, T FaE 15MwWe] Aol v]ars] X.okt). Table.l
iz Hol| o gt A3} 3k Petersene] QHAH o 7 o olo] B3} Ylalg Bxwe] 7F A4 zkS LR
THIA Abololl BAS < EE7FvER AL 3le AL 9101, Table. 107 A th<m 32 3} 32 2 9} 9l ) ©]
o, QR X Z2aAdRe FHGY 5 7} A whe A= v 5k v, w R H ol o] g
W A BEE 7HA = A F1E A W HEA|GrF v aE I A dehga gl o] =
Ao oe T4 B X SR X 25 UM AFe G Z S 7 el wet AAS



Table.1 Shape parameter and scale parameter about various wind profile equations

[N
3

Used averaging zo and a Instantaneous reading
Constant Logarithmic Profile Power Logarithmic Profile Power law
parameter profile method law profile method
Weibull k 2.2 1.9 1.8 2.1 2.2 2
eibu
o 5.3 53 9.5 5.6 4.9 9
Rayleigh o 4.9 49 8.6 4.9 4.3 7.4
7 : : - 7 -
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Fig.7 Wind power output using Weibull & Rayleigh
distributions with three wind profile equations.
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