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Downwash Phenomenon of Canard-layout Missle at Low Speed

MU Xuepeng' ,CHEN Shaosong'* , WEI Kai' ,XU Yihang’
(1.School of Energy and Power engineering, Nanjing University of Science and Technology , Nanjing 210094, China;
2.Jiangnan Electromechanical Design and Research Institute , Guiyang 550000, China)

Abstract; The downwash phenomenon of canard missile at low speed was studied by numerical calculation
method and PIV experiment. The aerodynamic parameters and flow field of canard-shaped missile were
calculated and analyzed under the condition of free-stream Mach number of 0.03 (10 m/s) and 0.1
(34 m/s). The results show that the downwash phenomenon of the canard missile is mainly affected by
the shedding vortex of the canard with the downwash flow on the downstream flow field at low speed. A
symmetrical effect is generated without the rudder deflection angle. In addition, the influence of the
downwash phenomenon on the roll characteristics of the whole missile was explored when the canard was
rolled ( horizontal canard differential deflection). It was found that the roll reverse effect occurred. The
main reason is that,the shedding vortex at the trailing edge of the horizontal canard rudder is asymmetric
when the horizontal canard rudder is differentially deflected, so the downstream flow field is also
asymmetric. That is,the shedding vortex of the canard rudder will interact with the vortex attached to the
missile body and the tail, so that the area of the low-pressure zone above the two horizontal tails is
asymmetric,and the normal force provided is not equal, and finally the tail produces a rolling moment
opposite to the canard rudder control direction. With the increase of the attack angle,the reverse rolling
moment generated by the tail fin is gradually greater than the forward rolling moment provided by the
canard ,leading to the rolling effect.
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