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Optimum Figuration of Helix S-Type Vertical Axis Wind Tubine
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ABSTRACT: A helix S-type rotor with two blades and 180
degree helical angle was put forward. A three dimensional k-&
model was applied to optimize the rotor configuration, from
four key rotor shape factors, such as overlap ratio(G), diameter
of endplates(Do), number of inner plates within buckets(N) and
pitch(P). The results from the model show that the rotors get
the best performances respectively when G=0.19, or P=6.0, or
Dy is 1.1 times bigger than diameter of the rotor, or N=6. The
maximum coefficient of rotor power reaches 0.21 with tip
speed ratio 0.75 when G=0.19, P=6.0, Dy/D=1.1 and N=6.
Model results are agreed fairly well with the experimental
results, this proves that the results got from model is credible.
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Fig. 1 Configuration of a helix Savonius rotor

1.5m, JEHEA0.75m, By, HEAA N 0.04m
FRY P TH B T X EE AR
2 MeeEit
SV WS A N, R A pvA,
REFE BT 5717 I E 0
1 2 1 5

Ry == pVAV =— pAv 1

W=5p 5P 1)
X p AR, kalm®, 38 DR XU T
AT Hs4iimifh, HUE 1.25kg/m®; v RGE, m/s;
AT HARD S E EH) R,

WA D2 A
Ps:(Tp _Tn)a) (2)
T, :%chpsz(v —u)? (3)
T, = 2CrpV"RY-U) @

B2 Ve S P I o 75 2 LT T e ST T R D VAT
WEJEERIG O, Nm; oy 8%, rad/s; Crv Cr
G35 AR G JRGTIT  338 XU, 1 R RH ) 2R 88 usk X
B IR, mis; ROW RS EHe 4%, m. Wa(2)~
@ EH, R e, BN RE )
o B R I R R m 4 v WS A D3R
LN
A=ulv (5)
A AR WAL e g 24, WX Q)FI(G) T H
H, M2=0 i, MEEAE, SRAERAE ) ;
MA=1 B, Ps<0, RKIAHMIE I WEEHL) . KA
0~1 Z [AfEAEmARAME, A Xl Dy a5 K
MREHAL A
Cr=R, /R, (6)
K REF A2 N [ W PERE I S —,
AR RS L RLRE I TR RE -

3 A E
31 #F®A

Burcin™, Menet!"®:% [ k- X077 B o S 7Y X
AT TR, N AR AR AT T
UOAIE, &5 R B k- e RS ST XUFE Y37 U153 1) 45
BARERE. Wi, AR SCRH k-0 iR B S
T N ES BN RE AT AL T4

k-& B 13 L 30 RE k-5 i Uit 31 e FE 0% el 7
Ji a0

d ) i ok au,
S (oK) 4 (oK =T 2 = s

OX; Oy OX; :'u‘ija_xj_
SIS O

g(penai;j(pu,-s—%g—x“’j) ~C,t, Elus, -
g(yt%wk%@j]—@fzp%—gm%(8)

1 J
L bR jo KRLREKHERIC). o o Con
Caril&ET 1, 2. 3/10.09. 1.0, 1.3, 1.44, 1.92.
oA WL SCHR[18-20]
32 TR. LAEZHEHERE

X TiEdE HAT 0.75 my i 1.5 mAIH £ 180° 1
WEFESTLRFE 45k, NI 5 HARDo L RELG. [F
BENFIIRFIEP 4 AN OS5 S H AT, 87
HEZHUE.

PNV DX SR TG RS TR s, HCH:
B 10mx10 mx15 m. HELR T S 4ERIRG, X
DR ICR N as s, A% SO 100 T A . A
PR AR 56, VRIS 10 mis; HETR
B B R T At RS DX Sl A e XA e 4% it
A, IREE 3 SCOR AFDGS T 2 [ A R 11y B T R FH o v
HETI R4

KHISIMPLES VLK fift . i mih Bk, R
F B, B 284 1.0x1077

4 ALt

4.1 HZ|EEDML
2 AW B XS P it I 5 RS PR e

o MW 2 ]G, B e 0ERTE 8 XA 1 e 0l 25 12
Tt o Todh a5 KU (1) JXCEE A FH 26 852 15 {H Cmax A 0.142,
i HAEDo/D=1.1 N5 AEA=0.8 B}, Cpmaxik
0.165, T Do/D=1 fICpmax =1.61 FIDo/D=1.2 ]
Crmax=1.59, X 54L45 S XA FO A2 — Bl
HF 55 AT S Comaot RN, 358 55 BEAS M Y AR
UG, A T Ty, B T RERIE . (H



5% 26 ) BRSO S R AR S L 77
ST, AE R EARKOR, T e R SR XA T B4 R0 REGRALAIIERE M &

0.18 . . Fig. 4 Performance curves of rotor with different overlap
™ T 5 7 DR A T/ OB 00 KL
LT Ao e SN PO ) 2 KK iy KU
= o R & EIPRCR A
= Dy/D=1.2 % 4.3 RIRE N ik

009} - 7 5 i A AR T R RS R B 6

0.0 0.4 0.8 1.2

I 2R3 L
& 2 ﬂ%ﬁ?éi‘f%ﬁ?%‘]ﬂﬂ%ﬁ‘]%ﬂﬁ

Fig. 2 Effects of endplates on performance
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Fig. 3 Effect of overlap distance on pressure around rotor
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Fig. 5 Configuration of rotor with inner plates
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Fig. 6 Effect of inner plates on power coefficient
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Fig. 7 Effect of helix pitch on power coefficient
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Fig. 8 Results of the experiment and the model
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