%42% %38 B RERER Vol.42 No.3
2024 %3 A Renewable Energy Resources Mar. 2024

¥ 2 U B TS RS 78 3 KU A AL S B0 B 72 1

B o', T m: ki o5 AL E B R
(LS TR BEE S8 0 TRMSER:, NSl PRRER:  010080; 2. [ AT 44 L 14 BRAA w Ha oy 0B
Py, A0 BH 1100065 3 XEEKFHAEFI B ARZFHE AL E, N5 FFAIEEEE  010080)

OB BIEKIIHUIER O AR, B XA A S EOR D ML SRk 5 o 2 2 B ), SCEE XA R AR
AR LR AT 1T RBUERENL, B T AT LI 3 AT 0 23 e LA B 2 i s g e AR 37 A )7
PR, TRIE T KA AR X T B HH D3R A2, S5 IT ORIUAE M Ay 22 A I R 3 T T, /-2
VRO TR 22 (AT I R SR T e 164 ek DX/ s A RS O A 2 (ot R T T R i), B FeT 2 T ey i XS B
IXEEAM A1 3R Wk I | AR TR 3R AT T 0l . i i e B RTINS B R X KT BLEZ i B, AL
it DA s 2 R g L b KUV SRR B R, S XU HLES I f 5, BEAE KA # R, A
JIALR i DR i DR D sy 24 B B R N R B s T BL R DR KR 1 8 3 ot dee K, i

TIPS REAN A 6 e/

KR PRI, SRR, KA s, btk

hES S, TK81 CHEtREE: A

0 5§

A7 K He AT A REVR AT P B i . L
FUBLTT & 2 A AR LA & R R se i & i X2
— AR A RREAE BRSSP 4362 AR
Ko Bl KA SCE AW & AT,
AL ] KB AL K, A8 R & L MLZE 52 B
F R T G XU BILI R a4 538 6 AR g
3 SR FH A XU LS AR £ Sk ki A ik — ] 752, 4D
FRIMA MR RPN R E 2, K
FIRUAN S AR A T IR AL 38 20 38 T ) 24
i1, it e aer & AR AR AL, TR ) T XU LI
JIRTZER KA A A Sl T LR X
DA e A A P U S IRUER AT A 4 o) S st
AT TAILEE 20 it 5 IS s IRV A R 23
B, BARRERAN M S KO Pl stk e
EAT R HE— 25T R B, IR AT A X4z 1l XU AL
DARP AT W BAE I, ZEXETUTT , XA
il SR s T A KA i KL Jy ],
s R UERTHL, T4 5 T XU B 2
MXACAD Ay 9 b, KUFL 37 B Hh D3R KT e
A4 1 SR B

PESEARUN A2 R T XU ML v 2 A B PS An
HEBFVE R, NI 7™ A T4, I8 i I e ax

K EHE: 2023-06-20,

XERS: 1671-5292(2024)03-0340-08

PP fss B XL B F, e 5 7e xEe
i L Az 2 25 sl #er 1 R AR AR, T
JEPE S Sh i far 25 R B shma R, i g S A5t
FAHNF R shzk g, FEOS LS DR LA 980,
PSRN 3t SO B T AR Ak T2 A
Z 10 A W XA BT Y, & B
R B A T, B e ) SR SR
FermiEk far 2 R BLE A  BhT, AR RE AN T,
AT AR 20 () T B E R s i, XU Ineeag i
RS 532 55000 6 i e 6 TR ) R B RS S 3
S REORIIHL RS & AEAE M, sz 2
V4D ] 1) 2 e Bl e 4 P D s 2 TE S R ST 1Y)
3 fELAL, BAHIBA RO 5 KT L R

C AW K2 2 HR T KU A 0 e R 8h %
ap AN , AP FEA AR RIS SR A SCLASE S FAKF-
IRIIALNETY SR FEERUT I R AR5
SN AU A X PLE e, adrt i 5
P& AR 2 1 1 AR Ak L B i 2 T e AR F 1
AR, PREERITHU AT XU B Dy 2 i
SR, SR XU LS S DR i R A
1 JUAHER R &K 4
1.1 JUATAE R Bt S

P a Sy o N A N 0 e R W

BEE2WH: NZNHIRX ERSREARHINE S 25 H (1Y20230096) ; EF [ R FHEFE4: (52066013)
BIEESE . skaran(1975-), &, W4 #0% , 5 ) A REERIFH . E—mail ; zlr@imut.edu.cn

- 340 -



B OIE,E BHROL T REAT A TR AP e

VENBRTER G BRSO 1,
F1 RANEITBH
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Fig.4 Surface pressure diagram of blades with different sections
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Fig.6 Pressure distribution on cylinder surface with different phase angles
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Fig.7 Pressure changes on the surface of tower cvlinder with different place
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Study on the influence of elevation angle of tower shadow effect on
aerodynamic characteristics of wind turbine

Lu Yao', Yu Peng?, Zhang Liru'*, Gao Wei', Yan Rong', Niu Dachuan'

(1.College of Energy and Power Engineer, Inner Mongolia University of Technology, Hohhot 010080, China;
2.Power Dispatching and Control Center, State Grid Liaoning Electric Power Co.,Ltd., Shenyang 110006, China;
3.Key Laboratory of Wind and Solar Energy Utilization Technology Ministry of Education, Hohhot 010080, China)

Abstract; Considering the influence of the tower shadow effect of wind turbines, and aiming at
the problem that the elevation angle of wind turbines makes the aerodynamic characteristics of
wind turbines more complicated, the flow field of horizontal axis wind turbines with different
elevation angles was numerically simulated in this paper, and the pressure distribution of wind
turbine blade cross section, vorticity and the change law of the tower cylinder surface pressure
with phase angle were analyzed, so as to explore the influence of the elevation angle of wind
turbines on the output power of wind turbines. The results show that increasing the rotor elevation
angle can reduce the blade surface pressure, decrease the pressure difference at the tip part, and
reduce the high vorticity area on the blade surface. Adding elevation angle to the wind turbine
reduces the influence of the blade on the tower barrel, and the high vorticity area on the tower
barrel surface gradually decreases with the increase of the wind turbine elevation angle, thus
reducing the pressure fluctuation on the tower barrel surface. When the blade passes through the
tower, the tower shadow effect has a great influence on the wind turbine, and the output power of
the wind turbine decreases. When the blade is upright, the wind turbine output power reaches its
maximum. After the elevation angle is added to the wind turbine, both the output power of the
wind turbine and the elevation angle of the wind turbine wheel increase first and then decrease.
The output power of wind turbine increases when the elevation angle of wind turbine is 3 °, and
the fluctuation decreases when the elevation angle is 6 °. The relevant conclusions can provide
data support for the operation of wind turbine.

Keywords: horizontal axis wind turbine; tower shadow effect; wind wheel elevation angle; wind

turbine output power
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