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Abstract

This paper presents the development of program to be used in evaluating the performance of straight
blade vertical axis wind turbines. Based on blade element momentum theory, double multiple stream-tube models
was used. The Gormont dynamic stall model was also included. The results were validated by comparing with
results from CARDAAV code. The comparison showed a good agreement between the two. The effect of
dynamic stall phenomenon, Reynold’s number and blade speed ratio were discussed and illustrated. The
development of this program can be considered successful in the beginning. It can be used as a tool in VAWT
initial design or study VAWT behavior. The effect of tip loss, flow expansion and flow curvature are consider to
be applied in the future.

Keywords: BEM, DMS, Vertical axis wind turbine, Blade element momentum theory, Double multiple stream-tube model
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SN (Normal and Tangential force) LNBANRZAIN
lumsierzy laash
N =Lcosa+ Dsina (5)
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Fy =05oW2 2ﬂll!f:o"w(cnd cosd—Cysind)  (11)

WarlSsutiisuussannngedlunsuauusngug
LUAADALUBALINATEINNTARIA induction factor a6
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procedure)
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OR+U,(L-a,)sin @

oy = arctan Uall-a, )COS? (15)
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OSPU 0 AD R
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2.3 Dynamic stall phenomenon
‘Lli?ﬂg] nIINI3IJUN aTR3 (Dynamic stall
o X 4
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' . AN va X Ao A A o o
Aussan (lift) ﬂvl,mmgwu NWIBNNYITaINUY
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1) Massachusetts Institute of Technology (MIT)
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A A a A A .
2) Gormont B3I8LIYNBNTARWII Boeing-Vertol
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3) ONERA method [10]
4) Beddoes-Leishman method [11]
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2.4 Original Gormont model
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c o
N break
Thick airfoil, t/c > 0.06

Oldyn
Slope =

Olstatic

S
(n)
Thin airfoil, t/c < 0.06

3
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Oldyn /

Y1

Olstatic

S Se
()
3UN 5 anwdWusEni Y fu s
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[
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3. FHADWNTAIWIN
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waonuldsuninlunaseununamnanssfiidodiele
284 bsAanu ﬁagamimaauﬁ'mL%aﬁalmﬁmmm
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mM3dsndingsAn AT WiIRuaN LN A0S Sandia
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Q.71.1984 [16] lat) CARDAAV code wutiluldlsunsa
"3mezﬁﬂ°’aﬁ'uaume‘fwuﬁugmmaumm‘haaa
actuator disk ‘ﬁlgﬂw”w widaviiasldldlanunsiun
WaNRAETIN A IR LBaILLDlUATIRIY code
AINEN bAILUMIFALIABLLEILA laTUNTHeNTU NG
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effect) anwmzvadnivunltaaufiouduaIa1319N 1

AN399 1 VWIANINLATNY BINIRWA T LN TRAL

Wisuldsunsy [17]

Parameter Value
Rotor diameter 6m
Blade height 6m
Blade chord (constant) 0.2m
Blade section NACAQ0015
Number of blades 2
Rotor ground clearance 3m
Rotor speed 125 rpm
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