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Numerical Study on Blade Dynamic Stall of Vertical Axis Wind Turbine

Mei Yi  Qu Jianjun Xu Mingwei
(School of Mechatronics, Harbin Institute of Technology, Harbin 150001, China)

Abstract; The blade dynamic stall behavior of a vertical axis wind turbine with high height to radius ratio
was studied using a numerical method. The numerical modeling technique reliability was validated
through a comparison of the computational results with the wind tunnel measurement. Below constant
wind condition 8 m/s, combined with the velocity vector and vorticity contours, the dynamic stall
behavior and the rotor power performance were investigated with different tip speed ratios and variant
turbine configurations. Illustrated by the simulation, lowering the tip speed ratio and increasing the rotor
cord to radius ratio and the blade number will enhance the vortex generation and the flow separation on
blades, leading to significant degradation of turbine performance. It can be concluded from the numerical
analysis, a vertical axis wind turbine with high height to radius ratio applied in urban area will experience
a better performance when operating in the optimal tip speed ratio, with rotor cord to radius ratio between
0.2 and 0.4, and 3 or 4 blades.

Key words: Vertical axis wind turbine Dynamic stall Numerical simulation Sliding mesh

Turbulence model
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Adaptability of Near-infrared Sensor for Moisture Measurement of Different Soils

Yin Zhe Lei Tingwu Chen Zhanpeng Yan Qinghong Dong Yuequn
(College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract ; The sensor for soil moisture measurement should have broad adaptability, and the soil moisture
can be measured by the sensor upon the determination of the relationship between soil moisture and
relevant variable. Five typical soils from different geographic locations of China were sampled for soil
moisture measurement test with the near infrared sensor designed with 1 940 nm as measuring wavelength
and 1 800 nm as reference wavelength. The reflectance of those two wavelengths was transformed to
relative absorbance depth to minimize the influencing factors. The results indicate there existing strong
linear correlation between soil moisture and relative absorption depth for different soils. Independent data
sets were used to validate the calibration model, and the root mean square error is less than 6% except
for the red soil from southern China. The research shows the adaptability of the sensor for different soils
and the calibration steps.

Key words: Soil moisture Near-infrared Sensor Model adaptability



