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Blade design for small wind turbine
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ABSTRACT

As one of the green energy sources in the world today, wind energy is an
inevitable trend in the context of environmental protection. Improving the conversion
efficiency of wind turbines, such as wind energy capture and conversion equipment, is
a part of overcoming difficulties. Among them, blades are an important component of
wind turbines, with capture function and efficiency High fan blades can greatly
improve wind energy conversion efficiency. Therefore, studying the blade design of
small wind turbines is very important. Aiming to improve the structure of fan blades,
by replacing material blades and improving blade structure, fan blades with good
aerodynamic performance can be obtained.

Firstly, you should be familiar with code with theoretical knowledge and possess
relevant basic concepts. Select a software carrier for analyzing and comparing data
from different carriers with the same number of Reynolds, different numbers of
Reynolds, and different attack angles, and perform strength analysis, increase
resistance coefficient, and coefficient timing separately Improve resistance ratio, etc.
to select the optimal support, attack angle, torsion angle, and speed ratio
recommendations. Based on the above data, Solidworks 3D modeling software drew
the code design.

Compared with a wide variety of wind turbines, small wind turbines have
advantages such as small area and easy maintenance, making them more suitable for
applications in space limited areas. At the same time, they can be used The
experimental equipment used for researching and teaching wind turbines is therefore
very important in the design of small wind turbines.

Key words: Wind turbine; Blade; Airfoil; Conversion efficiency; comparative

analysis
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'GOE 433" at 100000 Re - Mach=0.0000 - NCrit=0.00
'GOE 434" at 100000 Re - Mach=0.0000 - NCrit=9.00
= 'GOE 435" at 100000 Re - Mach=0.0000 - NCrit=9.00

CliCd(alpha): Cmialpha):

alpha alpha
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"GOE 433" at 100000 Re - Mach=0.0000 - NCrit=9.00
'GOE 434" at 100000 Re - Mach=0.0000 - NCrit=0.00
= 'GOE 435" at 100000 Re - Mach=0.0000 - NCrit=9.00
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'GOE 435' at 200000 Re - Mach=0.0000 - NCrit=3.00
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‘GOE 433" at 200000 Re - Mach=0.0000 - NC rit=9.00
‘GOE 434" at 200000 Re - Mach=0.0000 - NCrit=9.00
‘GOE 435" at 200000 Re - Mach=0.0000 - NC rit=9.00
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‘GOE 433’ at 300000 Re - Mach=0.0000 - NCrit=8.00
'GOE 434' at 300000 Re - Mach=0.0000 - NCrit=9.00
'GOE 435' at 300000 Re - Mach=0.0000 - NCrit=9.00

CHlalpha): Cd(alpha):
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'GOE 433" at 300000 Re - Mach=0.0000 - NCrit=9.00
'GOE 434' at 300000 Re - Mach=0.0000 - NCrit=0.00
- "GOE 435 at 300000 Re - Mach=0.0000 - NCrit=9.00
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- 'GOE 435' at 400000 Re - Mach=0.0000 - NCrit=9.00
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'GOE 433" at 400000 Re - Mach=0.0000 - NCrit=8.00
——— 'GOE 434’ at 400000 Re - Mach=0.0000 - NCrit=0.00
- "GOE 435" at 400000 Re - Mach=0.0000 - NCrit=8.00
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a 8 x 60

o r R, ARG E KR AHLEE #d Ny 1000rpm, & TS s KL, X1
AL, HASH EEERUE 5~10 BTEHE N A BAER SRR H 25, SH g
PR e k), it v R e A=7.190, H H E H O S E N T EE =R,
T = AN B RAUAR B TP AS I 6 UL D 26 S InAR e, B AR Z 3O E
AL B 3N 3, MR SO i 4L B=3.

MR R BB KT RE =1.2358, fEME KT/ RECT 0N B N
a=10.5°, #o=10.5° AT B PG F I . WEARB T B A% K 50mm,
R 5 K 5% K 90mm.

32MIREMRZLZKITE
(1) i F i b

= 7.19#(3-1)

2
=" #(3-2)
R NEEMREEE S, r OABE RS 1000rpm, VN E XK V=8m/s, T N %
3-1:
£ 3-1 KA A E

EEMAREEE (m) &L
0.55 7.195833
0.5 6.541667
0.45 5.8875
0.4 5.233333
0.35 4.579167
0.3 3.925
0.25 3.270833
0.2 2.616667
0.15 1.9625
0.1 1.308333
0.05 0.654167
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=] *+1  #34)
2 1+ )= (1- *@3E5)
Ko AR E;,  NHMABESET: Y B SET.
T TS R 5 ) 0 R 0 A

0.45
0.4 é

0.35 “"‘-0—-0-—-——&—-—-0---.——0---

0.3

0.25

0.2

0.15 M\

0.1
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0 — s
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3)iHH A
1 —

= arctan [ﬁ] #(3-6)

A A AT A, B S Rk 3-2:
F 3-2 KA

BBEITAREEES (m) 1558
0.55 0.091329
0.5 0.100336
0.45 0.111276
0.4 0.124834
0.35 0.142054
0.3 0.1646
0.25 0.195261
0.2 0.239001
0.15 0.305061
0.1 0.409382
0.05 0.541318
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8 2
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* 3-3 KA

PEMAREEE (m) %K (m)
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0.5 0.017442
0.45 0.019308
0.4 0.021613
0.35 0.024529
0.3 0.028319
0.25 0.033416
0.2 0.040535
0.15 0.050794
0.1 0.064762
0.05 0.066645
(10)E 1 4b 38 Y 4 479 «
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Fro WEMREAG AN 0°JHF NI M R ELL, 1551

VCE M () BEIA)RE 0.05m THEL — R A A, THE AT
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R 2-4 AW R TR SR

BEITAREEE (m) HERE
0.45 1.084924566
0.4 2.429766358
0.35 4.138444693
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0.15 20.44524974
0.1 31.40063033
0.05 50.44128904
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