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Abstract

Use hour wind observation data from 1979 to 2018 in Sichuan province, by using the method of
statistical analysis research in Sichuan province, 10 m and 100 m in the level of the average wind
speed distribution, seasonal average wind speed distribution characteristics, and select the aver-
age wind speed greater value represented by research the hours of the average wind speed big
value change trend of average wind speed, the change trend of monthly average wind speed and
the change trend of annual average wind speed. By calculating the wind power density, the distri-
bution characteristics of wind power density were analyzed. The monthly and annual variation
characteristics of wind power density regions were selected as the representative areas to obtain
the years and regions suitable for wind energy utilization. The dimensionless exponential function
of wind is studied. The results show that: (1) the annual average wind speed shows the spatial dis-
tribution from southwest to northeast in Sichuan province, which is consistent with the seasonal
average wind speed level distribution in Sichuan province. And the average wind speed in spring
is higher than other seasons. (2) according to the analysis of the average wind speed in the region
with high value of wind speed, the maximum value all appeared at about 8 o’clock, and the mini-
mum value appeared at 10 - 12 o’clock. The minimum value of monthly average wind speed in the
three places appeared in May to June, while the maximum value of monthly average wind speed
appeared in October to December. (3) the annual average wind power density of Sichuan province
presents the spatial distribution characteristics of east-west type, and the annual average wind
power density of Sichuan province also presents the spatial distribution characteristics of the
east-southwest type. (4) select Danba and Dechang two wind power density greater value on the
wind power density greater value monthly average wind power density and the change of annual
average wind power density, through analysis on Johnson and Danba monthly average wind pow-
er density maximum value appeared in October or so, the first half of the June 1-compared to the
second half of the 7 to 12 month average wind power density of the value of the smaller. (5) the
exponential function of the dimensionless average wind speed in Sichuan a less pacify under low
wind speed, showed a strong randomness, with the increase of wind speed, the power a presents
obvious increase trend and tend to be pacified.
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Figure 1. Distribution of annual average wind power density in
Sichuan province 50 m [9]
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Figure 2. Horizontal distribution diagram of average wind speed at 10 m and 100 m

& 2. 10 m\ 100 m & XIRFHHIKE SR E

Table 1. Wind speed distribution in various regions of Sichuan

= 1. ) B X RE S 5

HhIX SR = UL
NIA 1.35 m/s 1.51 m/s
JII 7 1.73 m/s 2.17 m/s
JIIFE 1.52 m/s 1.94 m/s
JIHE 1.70 m/s 2.16 m/s
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Figure 3. Horizontal distribution diagram of seasonal mean at 10 m
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Figure 4. Horizontal distribution of seasonal mean at 100 m
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3.3. RURAEXAI IR HFAE

3.3.1. MEAEXK BTN

W BRI, AT RGE E X 1 B AR AR T PR, A, IR AN KU E XA
FWEFE 100 m 110 m AL XGHE ) HASAES . 70 505K 24 /RG99 20K 5 BIFHE, 85, A5 10m
A1 100 m Ak R ¥ H A2 1L

Wil s fEE 2 fows, PR 10 m o K RGE HILPE 8 BY AT, B K GEAE Y 1.96 m/s, sxe/NXUE(E H IR
E12 B A, Fe/NXGEMEN 0.0196 m/s, EEA2R I T H# XIS . & 6 BT 100 m Ab/NF P35 XU
KAEHIAE 7~8 I, s R KEAE A 1.86 m/s. Kud fe/MELHILAE 11 I At s/ RGEEZ4 1.03 mis,
FHEE T 10 m AR P35 JRGHAE B S84 K, 33Kt Eh T v i I 2 T VB 458 52 e Bk K PR 5
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Figure 5. Variation trend of average hourly wind speed at 10 m

& 5. 10 m & /NEFEIRIRA T L aE

Table 2. Hourly average maximum wind speed of three places at 10 m

% 2. 10 m & =/ NEH ) s A XURIF R
55 10 m Ab/NEPREOORTE 10 m Ab/NPEI N XGE - 100 m b /NP 3558 K XGE 100 m b /NP 2 8708 JRGEE

FHE 1.96 m/s 0.0196 m/s 1.86 m/s 1.03 m/s
18 5 2.5m/s 0.4 m/s 3.5 m/s 1 m/s
A 2.02 m/s 0.66 m/s 2.1 m/s 0.45 m/s
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B 5 RIS 2 BN, S /NP KU R HUIAE 7~8 B 2 AT, KGR ME R 2.5 m/s,  MUd /)
HHBLTE 23~0 B A4, e/ NRGEIE N 0.4 m/s. HIE 6 TIAITEE S 100 m A /SB35 KGE 5 K AE L ILAFE 7~8
W 2E AT, KAEN 3.5 mis. S/ ME HBUAE 23~0 B A4, e/ MEZIN 1 /s

P 5 ORISR 2 AT TR RGE B KA HHIITE 7~8 B e A, KU KAE N 2.02 mys, KUd e/ IME H LR
=R, f/NREEN 0.66 m/s. B 6 FTAT 100 m AbAT I /N P45 KUk B K AE HE BLAE 8 B A2 A
REL R 2.0 m/s. f/MEHITE 12~13 B A4, 5H/MEN 0.45 nys.

T H FT R I 10 m AT 100 m A i R 5 K B /IMEL ) L 4 IAE [8]— NS 18] . 100 m AL XUE 22 L 10 m
SONIRBT Y NN G DU A S RAN 1 I T D T 9 S S B 5/ ST o P 1= T S PN R S IR BT 8
KB HBULE 8 B A AT, e /IMEHIUAE 10~12 B o PO )1 7535 A T /NS <P 459 IR AR 13 ] 1 e b
T3 W1 /SB35 KGR AR AN o B SR DR A P BT, 30U R A B R A, 2 TR /N P 3 R
BMOHIX 22—

P BN -FE G AR

L /NP2 U AL L A 4
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Figure 6. Variation trend of hourly average wind speed at 100 m

6. 100 m &b = Hb/BH R XK AT (L fa s

3.3.2. MEREXHFEENRES

ONRITFE IR AR X AR AAG AR T PHE, B S, AR = HOERBTST 10 m A1 100 m ALF H
FEIRGEAE S . 73 RIR 12 D AR KX EERE 7, 58 BI="4077 10 m A1 100 m 2 RG]
HF A ass .
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wE 7 M3 s, PFEHFHEKRRGERIVE 11 AEL, RRHFYRGEM/ N 2.25 m/s, /DA
S RGEAE HIRAE 5 H A A, BN AFRGEE S 0.3 m/s. @& 8, 100 m AbFF ) H T3 5 R X HY
WAE 11 AEA, W KAEZIN 3 mis. S/MEHILTE 5 B f, WIEE/MEN 0.5 m/s.
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Figure 7. Variation trend of monthly average wind speed at 10 m

7. 10 m & B EH R T AL EH

Table 3. Monthly average maximum wind speed of three places at 10 m

% 3. 10 m b =#b A FHH AR IER

Hh 10 m &b H 355 K RE 10 m AL HFE/NAGE 100 m &b H-FIBRRUGE 100 m 4 P58/ UE
FHE 2.25m/s 0.3 m/s 3m/s 0.5 m/s
1 5 2.35m/s 0.63 m/s 3.7 m/s 1.1 m/s
HiE 2.27 m/s 0.2 m/s 3.3 m/s 0.5 m/s

il 7 A0 3 WL, 1S AP RGE R R E B 10 A 224, RO AEN 2.35 m/s, Kk f/ME
MIAE 5 A4, HNRGEIEZIN 0.63 mys. 3] 8 BIEFTHIE 100 m A8 & 1 H Py g A eia sy, mlEl
AN H B RGE e KA R BLAE 10 A 24, s REAN 3.7 m/s. Ko/ MEHBLE 5 A h, s/AMEZHN
1.1 m/s.

3HIFRIRZ 10 m A IR A T B RKGE K AR S, BB R R IR P 2 )G i KB A 12 A /2
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i, AP RGE RN 2.27 mvs, AP RES/AMEHIES A, B/NAUEREN 0.2 m/s. HE 8
AN 100 m &b A2 H P3G e RAE HILTE 11 H 24, USSR REDN 3.3 mis. s/MEHIIE 7 A A4,
B/MBEZ18 0.5 m/s.

BRI 10 m AT 100 m AR KU R K, S/ ME L B EUEAR F 3 4o i) b B = i) A
SRS RGP RN, =M P2 U B IMESS R IITE S~6 H, AP RGE si R AE HITZE 10~12 H . PY)1lZE
by UTH AR X (149 F P35 IR AR AT 8 1 L Athotth 5 #5458 /0 BT AP )1 25 b g P 2 JRGe 5 At 7 38070 o

R R S

. PR P RGHEAR A

Kikm/s
N
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Figure 8. Variation trend of monthly average wind speed at 100 m

8. 100 m &b =1h B ) RIRHI T L 4528

3.3.3. MEAEXHEFRIEL

T S AE (14 PR AR A AR AR IR P, S, AR = AN KUK XA AR AL 10 m A1 100 m &b
AEP 25 UGB S o 435K 1979~2018 KURAE-F3573 2015 9, 15 10 EPFHES, 485, 3R KUEKE
S35 KGR PR AR A, o

WK 9 Fram, 10 m A FF BRSP4 ok XGH L BILEE 2012 SE A A, S REEF R XGEE 208 1.98 mv/s, i
NS S A AE R BILAE 2018 SR AT, BN A2 1.3 m/se MWEIETTFERT DU H 10 m AL PHE
FESP 35 KGR TE B B h IS a5, SR B4 P2 USSR 260 0.0045 (my/s)/10 47, RIEE-HAR4R
SRR N 0.0045 my/s. W LA H AR5 KU )24 i AR . anf&] 10 Frzs, 100 m ALFF AR 3585 K
KIEHILAE 1994 F1 2012 FF 44, S RKFFRIRIEMELA 2.35 m/s, S/ KOEE HILTE 1990 F 74
Hi, /NP RGEAEZ 9 1.65 m/se AMEIAGFERTLAE H 100 m AbPH AP 2 KUSAE B4 Hh 5 358 1
BRIEH,  SKH AR 35 XU U5 R 260 0.0022 (m/s)/10 4F,  RIAEH4EAEF 3 KOE N 0.0022 m/s.
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Figure 9. Variation trend of annual average wind speed at 10 m
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Figure 10. Variation trend of annual average wind speed in Danba, Dechang, and Shiqu at 100 m
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Figure 11. Change of dimensionless power index function with
wind speed
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Figure 12. Variation trend of monthly mean wind energy den-
sity in Danba
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Figure 13. Variation trend of monthly average wind power density
in Dechang
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Figure 14. Variation trend of annual average wind power den-
sity of Danba at 100 m
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Figure 15. Variation trend of annual average wind power den-
sity at 100 m
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