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Negative drag phenomena of aircraft in dynamic pitching process
Qo Hu  Lian Qixiang
(School of Aeronautics Science and Techrology , Beijing University of Aeronautics and Astronaltics, Beijing 100083, China)

Abstract : Aerodynamic characteridics of a dnplified aircreft node pitching with congant pitch rate were
qudied in awater tunnel . Dynamic force measurement and flow visudization were made smultaneoudy. The three-
conponent force measurement balance was interna type and fixed to the ging, and the flow over the wing was visu-
alized by hydrogen bubble method. In the pitch-down process with reduced pitch rate k larger than 0. 11, negeative
drag phenomena were detected at certain podtive andes of attack. Anayss of the force measurement and corre-
goonding visudization results show that during the pitching down process, the interaction between the attaching flow
o higher geed near leading edge and the stagnating fluid in the separation region causes an increase of pressure on

upper surface of the wing , which causes the negative drag at a postive ange of attack. The magnitude of negative
drag depends on the reduced pitch rate and the sart ange of attack.
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