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Physical model 

Fig. 1. Top view of wind-turbine structure of (a) a conventional 

S-VAWT (b) a S-VAWT with additional cylinders. 
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Taguchi experimental design 

Table 1  The factors and levels 

Table 2  Mixed orthogonal 

experiment array for L18(6
1 32) 

The greater the signal-to-noise (S/N) 

ratio, the greater the average power 

coefficient of the wind turbine. JZ
USA



Taguchi experimental results 

Table 3  Simulation results of 

Taguchi experiment 

Fig. 2. The mean S/N ratio of various 

factors at different levels. JZ
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Performance comparison 

Fig. 3. The angular velocity with 

time of Case 4 and a 

conventional S-VAWT. 

Fig. 4. The power coefficients of a 

single cycle for Case 4 and a 

con-ventional S-VAWT. JZ
USA



pressure contours 

Fig. 5. Comparison of pressure contours between Case 4 and a 

conventional S-VAWT at θ = 10°, θ = 100°, θ = 190°, and 

θ = 280° (a) Case 4 (b) Conventional S-VAWT. JZ
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Experimentation 

Fig. 6. Comparison of the conventional S-VAWT and Case 4 (a) angular 

velocity (b) average torque and average angular velocity in the 

range of 200s – 300s. 
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Conclusions 

 When α = 45°, D = 10 mm, and r = 20 mm, compared with the 

conventional S-VAWT, the average torque coefficient and 

average power coefficient of the S-VAWT with additional 

cylinders are about 7% and 15% higher, respectively. 

 The influence of three characteristic parameters of the S-VAWT 

with additional cylinders on the average power coefficient is 

ranked as D > α > r. 

 The main reason for the better average power coefficient of the 

S-VAWT with additional cylinders is that they accelerate the 

shedding speed of the vortex. 

 Compared with a conventional S-VAWT, the output power was 

8% higher for an S-VAWT with additional cylinders under the 

same particular conditions, which is consistent with the 

simulation results. 
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