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Enhancement the power coefficient of a vertical axis wind turbine with curved

surface hole
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Abstract

The energy efficiency of vertical axis wind turbines is often limited by the air resistance behind the turbine blades.
This research was conducted to decrease the drag coefficient (Cd) of the blades with the curved surface hole method.
The blade made from mild steel with 1.5 mm of thickness while the ratio of height to length (h/b) is 2.0. A 25 mm ball
steel used to press for the curved surface hole on the back of blade with three rows in longitudinal. There are four types
of blade for used in the experimental. That the radius of curved surface holes of 0.25R, 0.5R, 0.75R and 1.0R. Experiments
to determine the drag coefficient of turbine blades and energy efficiency of two-blade vertical axis wind turbines.
Experiment within the wind tunnel with constant wind speed between 2.5 to 9.0 m/s. The results showed that the curved
surface hole on the back of the blades reduced the drag coefficient of 1.12 while the turbine energy efficiency increased
to 29% with the curved surface pits of 0.5R.
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WUU M1, M2, M3, M4 wag STD wagnuinuszansaan
wasuuansasegsinlauiilonniianginin 6 m/s
osanusiduemagundweslufeiuluaunstues
wdsfumuaianaza L ety dee
winladnludesduuuu M2 (Aanudnvesngu 0.5D n3e

6.25 mm) Tkurldunistrussansnnndsnuaulaanii

a
LUUBY
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Predicting the wind power efficiency with Eq.(4)
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3 v M3
§ A M4
m  STD
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E %
i
8 2
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3 031 g
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3 i
>
g
2024
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i
0.1 T T T T T T T
2 3 4 5 6 7 8 9 10

Wind speed, m/s

JUN 9 UssAvinmdsnuvesiviuauiminungieaunisi (@)

4.4 UsZANSANANIUIINAITNAGDU
w§191nn1INAdeUAIduUsEAVIuTIE1ueI NI
UsgifluarUsransninvesludeiuauuasiiune
Ussavsnmwdsnuvesiatuanunuuuasedn 2 Tu dae
aunnslusiide 4.3 Fsnuinlufetudifingudn 0.5 vide
6.25 mm (M2) flUszansaingeniuuuduivinnis
NAEDY %ﬁugﬂiuﬁ’qﬁummgmwu M2 wazUsznaulu
FevuanunuLuanssda 2 lu mugﬂﬁ 5[1,6,7,8, 11,
15] Tnefunumatsunn 19 mm Aasdlugludanlnefiuy
3950950110 NAe 2 §1U LasViIN1SNAdeURIe
AmSaumsiivifunITnaaeuAIduUsEANS T IEIY

a1me Mgudmidnuasgrududiimuausafeinugs

wsnidenwuuned muranduusedansiidheaunisi (5)
Wwinfu 0.10, 0.20, 0.35, 0.60 kay 1.10 Nm wiouduin
anudseulunsazanudiaudivhnismeaswdtiun
Aruranduiidaaumanvestaiuseaunisi (6)
Wisuifleuussansnmuestsuaudeaunsi (8) dae
wé’wmﬁummzLLaauqqqmmﬂaumiﬁ (7 ﬁ'ﬂgﬂﬁ (10)

Wupnuduiusues 3 fwls Usenausie P /P, T/ T
waz Ve/V, NUINERTIEIU VoV, LAY 0.8 e
AuSiauUsnziade 7.0 m/s dnaseuszdndain
NN UAEARADAATOINUNANUITY [2, 4, 6, 7, 8, 16] lo
fieUszannwndsnugsaniade 29% dageniinanis
naaosuvluBeuvatsUafainnswes [15] Useuneu

13% wargenimanisvaaenvuatglulaides 45° ves
[15] 1ndsUszanns 7% Turaeiivsednsnmndsnuain
Kan1IRaeslAtosninsinesaun1si (4) e
17% \ilesnnannsldAndussdoaniulunismyuues
wanfeiuay Flumsiausiwestaiuanvunadniu
Ausadsaniulunmyuaziinaneyssaniamnaniu
wnnidsiuanvue g dadusuusiidfadnnilesaly

ATAILITIALYLIALAN AT U ANS AN NE SR

Deep of pit = 0,5D (M2) X Torque coeff., R?=0.852
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o
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®  Power coeff., R?=0.726
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Rotor speed ratio, V,,/V,
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#UUANTWIIANUVBIBINAAIUNAILUAIFUBUUATY
V3INTEUDNIINANINGGIY 1.23 anadirdiowies 1.12 lag

'
a a [ v v a

NUIMUTLENTNINNAINUVDINIFULRALVINAY 29% Ly

[ a

Tiiasgegadnsauvesanusndeyusanusay (

Y 9

v /v,) Wi 0.8 wandliiiuinin1seeniuuiund1ves

Tufsiulsiinguinlas vismliSeuegadsuuuudugn
nile357ite sy anB anwdsanuvestaiuauunumyy
wadaRudy venanilunisesnuuvairavieiamn
feuaufifvuadnliiius s awmdsnuiatulédy
mrsddefausadoaniulunisuyuveanaideiuiios
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