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Computational Flow Analysis on Applicability
of Vehicle-Induced Wind to Highway
to Wind Power Generation

Hyun—Goo Kim*** Sang-Woo Woo, Moon—Seok Jang and Hyung—Ki Shin

The possibility of whether the induced wind from a vehicle traveling on highway can be used in wind power
generation has been verified through computational flow analysis. The bus which is presumed to accompany relatively strong and
wide range of induced wind compared to passenger vehicles because of its wide frontal area has been set as the subject of research.
In order to ensure the reliability of research, the flow analysis surrounding the bus on a flat road where median strip is not installed
has been compared with a preceding research while the validity of grid system and interpretation method used in this research
have been assured by a qualitative method. In case of the median strip type wind power generator system, because it has been
verified that a strong streamwise wind speed (5 m/s) is derived from the contraction effect of flow passage between the bus and
the median strip while maintaining a relatively consistent upwind wind speed (1.4 m/s) in vertical direction in the wake area after
the bus passes by although the change of wind speed is intense, it was decided as having some possibility of wind power generation.
In case of the traffic sign panel type wind power generator system installed at the upper top of highway, because the wind speed
of 2 m/s level has been derived for a limited time only at a section equal to the length of the bus and a faint induced wind
speed less than 0.5 m/s was shown at other regions, it was decided as having almost no possibility of wind power generation.
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Fig. 1 Wind turbines embedded in a median strip.

Fig. 2 Wind turbines installed above a highway.
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Fig. 3 Geometry of a bus and boundary conditions.
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Fig. 4 Streamline plot on xz-plane at x=3H.
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Fig. 5 Streamline plot on yz-plane at x=10H.

(a) frontal area (b) rear area

Fig. 6 Streamline plot on plane z=0.37H.
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Fig. 7 Streamline plots on several yz-plans between median strip and a bus.
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Fig. 8 X, y, z-component of induced wind vector.
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