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Low speed experiment on longitudinal and lateral aerodynamic characteristics
of the low aspect ratio flying wing calibration model

Wu Junfei® , Qin Yongming, Huang Zhan, Wei Zhongwu, Jia Yi
(The China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: longitudinal and lateral aerodynamic characteristics of the low aspect ratio flying
wing calibration model are investigated in a low speed wind tunnel. Normal force measuring ex-
periment is conducted to gain the longitudinal aerodynamic characteristics and yaw control charac-
teristics, and the PIV test is also conducted to investigate the flow mechanism of the low aspect
ratio flying wing. The results indicate that the leading-edge separation vortex appears on the
wing’s spine surface when the attack angle is at 6 degree. The vortex intensity increases and the
vortex core shifts to the symmetric plane of flying wing with the increase of attack angle. Increas-
ing the attack angle further, the vortex core becomes unsteady and begins to oscillate, finally
break entirely. The broken position shifts from the ending edge to the leading edge. Yaw control
characteristics of low aspect ratio flying wing is also studied in this paper. The results indicate
that the flying wing is static stabile at the test attack angle. When the attack angle is less than 6
degree, it is controllable in yaw direction. And when attack angle is more than 6 degree, the yaw
control ability decreases because the control surface may lays in the wake region of broken lead-
ing-edge vortex.
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Fig. 1 Low aspect ratio flying wing aircraft and

conventional aircraft layout
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Table 1 Specific size and parameter of the model

Bk REE WM%E  E4W PR 2EK S%FE BER
/m /m MO MO K/ m E/m Bl/m? 0/m
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Fig.2 The shape of model
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Fig.4 The allocation of PIV test
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Fig.5 Particle transmitters
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Fig. 6 Filming domain of camera
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Fig. 8 Time average vorticity of PIV test
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Fig. 10 The control characteristic of embedded rudder at

different sideslip angles and attack angles
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Fig. 9 Instantaneous velocity vector of PIV test
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