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Abstract

With the rapid development of distributed energy resource and urbanization, it gradually be-
comes a great concern on utilizing wind energy resources in city buildings. In this study, a model
of the main building of North China Electric Power University was built by Gambit and the numer-
ical calculation was performed in the flow field to discuss the wind power generation potential
with the computational fluid dynamics method. Then, characteristics of wind energy distribution
were analyzed, and some sections with large wind velocity, such as passageway, rooftops and cor-
ners, were chosen to conduct further analysis with denser meshes. Finally, considering different
types of wind power use patterns and different constructions, the optimization design of wind
turbines was proposed to solve the problem of wind power utilization in cities and the concen-
trated concept was brought in wind power utilization of constructions for the first time. Study re-
sults of this paper can provide references for the wind power utilization in buildings and distri-
buted generation in the urban areas.
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Figure 1. Little jet flow on the roof, through flow inside the build-
ing, headwind and undershoot wind
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Figure 2. Strengthened flow between two buildings
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Figure 3. The vertical view of building model
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Figure 4. Building model stereogram

B 4. BHRARRST IR E

\\\“m



Figure 5. Flow domain
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Figure 6. The whole grid
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Figure 7. Wind speed distribution at the roof of building B
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Figure 8. Wind speed distribution at the roof of building D
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Figure 9. Wind speed distribution at the roof of building F
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Figure 10. Wind speed distribution at corridor A
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Figure 13. Turbulence intensity at building B
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