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Application Research of Wind Vane Sensors of Attack
Angle on Rocket with Supersonic Flight
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Abstract: Angle of attack sensor for rockets has been researched in this paper. First, wind tunnel
tests have been conducted to observe its dynamic following characteristics. With the consideration
of a slender revolution body, simulations have been carried out to analyze the relationship between
local attack angle and the incoming infinite flow attack angle. The influence of distance from the
wall is small, but that of location is big. In the plane of attack angle, local attack angle doesn’t re-
present incoming angle. And in the perpendicular plane, the local one is bigger than the incoming
one. In the middle plane between them, they are almost the same. Then, transformation of the
output of sensor and the local attack angle on rocket has also been conducted mathematically,
which finally refers to the probe characteristics. Furthermore, some engineering proposals have
been presented for installation position of angle attack sensor on the rocket.
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Fig. 1 Angle of attack sensor in wind tunnel
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Fig. 2 Dynamic following characteristics of the

angle of attack sensor (Ma=3.02)
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Fig. 4 Velocity profile at various positions
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Fig. 7 Schematic of coordinates transformation
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