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Abstract

The structural parameters of the wind gathering duct directly affect the output power of the
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shrouded wind turbine. In order to improve the accelerating characteristics of the wind-gathering
duct, this paper researches on the effect of the structure parameters of the outlet under the
low-grade incoming wind on the wind gathering efficiency. Numerical simulations are carried out
on the wind gathering duct with curved sectional outlet and five models with curved tubular
structure, and the distribution characteristics of the flow field inside the duct are analyzed and
compared. The wind-gathering duct with curved tubular structure can effectively improve the
flow separation phenomenon at the outlet, which leads to the higher wind speed in the throat.
Meanwhile, the wind turbine can obtain more wind energy and increase the output power.
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Figure 1. Structural parameters of air gathering duct. (a) The initial structure and the optimized structure; (b) Profile of the
optimized structure
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Figure 2. Flow field mesh division
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Figure 3. Profile of the grid for the simulated wind gathering duct
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Figure 4. Relationship between throat center velocity and grid number of convergent duct
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Figure 5. Profile velocity vector map of initial structure and optimized structure (Roy = 372 mm). (a) Initial structure; (b)
Optimized structure (Roy; = 372 mm)
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Figure 6. Static pressure contours with different radiuses
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Figure 7. Velocity contours with different radiuses
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Figure 8. Radial velocity of measuring points at inlet of throat with different outlet radiuses
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