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Natural wind influence on fuel consumption for high speed passenger cars

Yasuo IDE (Ex-Kurume Inst. of Tech.), Kinji NAKAMURA, Daisuke AZUMA
and Shigeru IKEDA (Kurume Inst. of Tech.)

Abstract

Natural wind influence on fuel consumption, fc, (WIF) for high speed passenger cars is studied and the
aerodynamic drag to yaw angles is linearly approximated. It is shown that a head wind has maximum
influence, 3 mux, and a tail wind has minimum, 23 rumin . Quartered mean wind directions ( 4; ) in the real
wind model is proposed to obtain the short-term WIF, 21, for the mean head wind (i =1, 101<45"),
the mean side wind (i =2 and 4, 45°<101<135"), and the mean tail wind (i =3, 161>135"). The
head wind and strong side wind are shown to influence badly on fuel consumption. The weighted mean
of the short-term WIF, 3 (i =1 to 4), yields the long-term WIF, 3¢y, for the nonuniformal wind.
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Fig.2. 1 Velocity triangle for vehicle speed, v,
wind speed, U and resultant relative
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yaw angle are denoted by 4 and ¢
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Fig.2. 2 Relationship between wind direction, ¢ and yaw angle, ¢.
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Fig.2. 3 [Increase in aerodynamic drag , @a (8) vs. wind direction,
§ according to wind speed, U and proportional index, b.
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Fig.3. 3 Long-term WIF, a special parameter, 31, for the uniform wind,
and basic fuel loss, Fro, vs. wind speed, U.
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