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Abstract: Using the 100 m tower atmospheric turbulence observation data offered by National Climate Cen-
tre, wind shear exponents in different underlying surfaces and different atmospheric stabilities are ana-
lyzed. The experiments were carried out in Xilinhot City in Inner Mongolia, Huanghua City in Hebei,
Hukou County and Xingzi County in Jiangxi during 2009—2011. The results show that (1) in inland sim-
ple terrain, the overall wind shear exponent >>0. 3 appears only in stable and very stable stratification, and
the frequency of stratified shear exponent 0. 4 is 2. 95%. (2) In the coastal flat terrain, atmospheric
stratification is more stable, the overall wind shear exponent has higher value, and the frequency of strati-
fied shear exponent 0.4 is 4. 2%. (3) Although Xingzi and Hukou both belong to the inland lake com-
plex terrain, the terrain of Xingzi is more complex. The overall wind shear exponent >>0. 3 has high fre-

quency, and stratified wind shear exponent 0. 4 has the frequency up to 10%. However, in Hukou, the
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local lake-land air circulation has a bigger effect. The overall wind shear exponent value >>0. 3 has lower

frequency, and the frequency of stratified wind shear exponent >>0. 4 is 3.37%. (4) According to the de-

sign requirements for wind turbine generator systems, wind shear exponent is 0. 2, which may overesti-

mate the wind speed of hub height.
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Fig. 1 Location of wind towers and

the surroundings
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Fig. 2 Variation of atmospheric stability with time
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Table 2 L value and distribution of the corresponding atmospheric stability
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Fig. 3 Variation of overall wind shear exponents with time

(b) Yk

S N T s S W
2 @R F R B @ e @
£k K B i oK
etmE B = #
e e

oA S S I S

208 2 F o2 @ 8

£ kK B =

5 B i
7 4

Fig. 4

SHAFAE

e B A T S I - S
OB R @ # o o® R R g
2 = kKK = =
e i B =

AL

WO o8O N N oW
e ST I -
Lok ok = ®
e = =

AT R AR AE JBE T B A XU U) A8 45 4 o BB 3 A

Frequency distribution of the overall wind shear exponent under different stabiliting



1166 A

% 5 44 %

R3 SERYTRH o WIREN T (BA: %)
Table 3 Frequency distribution of stratified

wind shear exponent (unit: %)

a CLSC I L S 1S
0.3~0.4 5.21 5.50  6.91  6.47  8.80
0.4~0.5 1.75 2,49 5.76 224 2.71

=>0.5 1.20 .71 4.28  1.13  0.51

3.9% . ULEABFSEASTE] T #Ram R AR E BT i KD
HEEL o SRR E .,

#e A KIS 8 8 o<<0. 3 I, 23 & A R A 1 A
ERT 0.3 MG, 3R 3 EPIEH 10~100 m FEiK
VI ZE 5 88 «<<0. 3 9B . 73 5 G it i AH <8 G 4>
IR R RIS H6 50 «>>0. 3 MR T . 8
M R P 3H B B U L 3 J2 KD AR R85 o=>0. 4 1)
BN 2,95 00 5 Uik LU B RO R LR O 3 43 )2 K
VI8 EL o«=>0. 4 B3RS T H R4S 2 T A IE
SR AT L R T 0 2R w0, LA T 0 3
(] Fof 52 1) Jmy by 2y g 77 A 1 A0 i 3 R RO i VR
IPIERYN G R =0, 4 BB HRE L 10. 4% W 0
7 70 B 1 320, L B S K T B G . DY LR B K BR
B8, 32 Jry b R A 5 W K TR AR T AR XN 4
JERIAEHEH a0, 4 IR 3. 37005 faf 22 ML JE
5B MR R A AL AR O P30, 43 JE R AE H8 8 o>
0.4 MMRA 3. 22% . ANIRTE R FIXFEIE 22 TP
B XL L T B B RIS A XL .

Bl 5 JZTE 4 > 100 m 35 UL £5 45 v Bk 3k s
R 10~100 m AR RS 5 50 «<<0. 3 {H 43 J2 R
VIR FE L o«=>0. 3 6. B R B AR 8 10~30 m
G3 )= D) AEF8 R 0. 02,30 ~50 m 43 J2 XY A2 45
B 0. 27,50~70 m 432 XY A FE B 0. 33,70~
100 m 432 K Y1 AS 8 002 0. 125 B3 10~30 m 43
JZ Y] AS 15 $ & 0. 07,30 ~50 m 43 JZ2 KUY 45 %L
J£0.1,50~70 m4y )2 XY A F8 020, 1,70~100 m

120
100

£ 80 O
N KA
i 60 o
1 40 ; _/’*imiﬂ.mznooom 13)

20 S o 1o

¢ - e i#11(20110623-11)
0 L L L L L
0 2 4 6 8 10 12
A /m - s

Bl 5 XU bl e B 1 A2 £k
Fig. 5 Variation of wind speed

with height

SRR SRR 0. 755 B+ 10~30 m 43 )2 KA
HE E 2 —0.04,30 ~50 m 43 J2 K]S 45 B2
0.64,50~70m 3 E XY I EE —0. 1,70 ~
100 m43 E KA AR 8 502 0. 311 10 10~30 m 432
WIS H8H 02 0. 04,30~50 m 43 )2 K] 245 45 $i2
0.09,50 ~70 m 4y )= X Y A% 48 ¥ )& 0. 39, 70 ~
100 m 43 )2 XY A5 $5 B2 0. 28, o mt 2 10 B fifi %
R RS 8 5T <<0. 3.3 )2 M 2 48 50 o 2547 K
T 0.3 B O Uh W AE UHIL R T B 25 0 R (R XL )
AR BUR A B 43 J2 Y722 8 B0 KAT) 23 %8 KL
TS —E . AN R TS AR T SR L K
A AR TR — A R R ROk AR 1Y AT
REME 7 )= 5 I8

4 RIS B 2R 0 i S

R AR E GB/T 18451, 1-2012 i, T
FH 2 25 R R0 4 48 vy B 1) XU 1R 15 ALY 722 46 8K
H0.2, BT K1 E B P RETT5 3% & .
RATTYYHURE J1 AT i I 45 v R
S0 IR R R 1532 43 A 349 5 3 b )2 e L XL R
YIAHE . H A IR 43 W 55 AR E) 90 m, 1 KAL)
Fo B AR IR 140 m R 70 mo g B A X
B TEAN R T AR AN R OR SR E BE AR RIS
(] F AUV 728 438 CHE SR 100 m 5y B2 19 KUK L 1% 22 9T 3
FEEYN

B 6 & 4 AT RIEFE 01,08, 14 B 14 4737 25 X
B e B AR AR D0 s P 5 A R R AE 10~
70 m FEAHE FH— A~ HH s A L HJE 70~100 m
A XN 5 B Uk b B S 2, LA 6 XD A 48 By H
AR A A E) AR HE HON s B R UV RRBOR s BT
S 52 A 00 1L Ml XS A T 2 A Ak 22 v o HE LA BRI
BRI CHE AR 5 351 1 b TR A 6T T SR, HL R B K AR B, 32
Jr 1 B 0 5 o HG R S R 2k 1 D) 2 AR AR /N

P A4 R0 mos B A FRE BE R B E R
B 100 mo 5y B XU 5 S0 0 KU T L S 35 )
VEICT AN 1 KD A5 48 50 oy 55— i 5 3 02 4 IR R
BLBE T o B D) A2 F8 8 o Sy 0. 2, 55 Ry
POERRAE 10~70 m B 000 H 4 H0L A A5 A R TR R
TEBE AT BRI ZE 48 5L o, 1T LA A 72 6 b
XL AR 10~70 m A UL B Ht 405 15 s AN TR R
B2 T I D) A8 15 50 o HESE 1) 100 m 5 FE KGH S
S XU S 5 A 40T L B 0. 2 B O A B,



%9 2B A3AE R IE IR R R A 2 D) AR 15 BT 5 1167

120 4 . 120 4
(a) BhbkitHre
100 - 100
e 80 1 o 80 1
N <
£ 60 = 60 1
i iz
40 { —*—OIKf 40 A
a0 | T OSH 20 1
—- - = 141f
0 T 1 0 T 1
0 2 10 8 10
120 120 A
(c) B+
100 1 100
80 1 30 1
£ &
=60 0 60
{2 e
40 { —o— 01 40
R 20
—- - = 141f
0 T T 0 T
0 2 4 6 8 10 0 2 4 6 8 10
Wi /m - s Wk /m - s
Bl 6 = A~ B LI 2 AR 7 28 XU I g L £ A2 AL
Fig. 6 Variations of annual mean wind speed with height at three typical moments
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Table 4 Comparison of wind speed calculated based on average wind speed
at 10 m height and measured wind speed at 100 m height (unit: m + s™")
Hh s F A W AT E AEaE AT E ik B E o e
a=0.2 9.13 14.76 15. 87 15. 44 13. 46 9.04
B o« (10~70 m) 6.91 11.28 12,42 12. 80 12.06 8. 86
PURILIEEED 6.96 11.17 12.28 12.63 11.99 8.76
a=0.2 6.59 8.53 9. 40 9.42 8.35 5.77
Tk a (10~70 m) 5.07 7.22 8. 36 8. 74 8.12 6.95
PURIIRIEN 5.25 7.16 8.15 8.66 8.31 7.34
a=0.2 5.75 8. 87 10. 28 11. 80 8.09 4. 44
2T a (10~70 m) 4.22 7.20 8.45 9.79 7.56 4.68
RURTIUE(ER 4. 35 7.23 8. 64 10. 31 7.83 4.89
a=0.2 6.81 8. 20 8. 40 8.41 7.54 6.01
s a (10~70 m) 4.74 6.41 6. 88 7.21 6.57 5.69
PURIIEIEN 4.84 6.33 6.77 7.20 6.52 5.65
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