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Roll control study of flying wing based on trailing-edge jet at

wide speed range

SHAO Shuai' , GUO Zheng' , JIA Gaowei' , YIN Peng', HOU Zhongxi' , ZHANG Laiping®
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;

2. National Innovation Institute of Defense Technology, Academy of Military Sciences, Beijing 100071, China)

Abstract; The numerical simulation method was used to carry out a systematic study on the roll control of the flying wing using the trailing-

edge CC( circulation control) jet at a wide speed range (Ma “}j 0.145 ~0.7), and was compared with the configuration controlled by classical

control surfaces. Research focuses the electromagnetic stealth characteristics, the roll control characteristics and their flow physics, and the impacts

of the bleed air. Results show that as the Mach number increases, the roll control capability of the CC jet decreases due to the weakening of

entrainment and blocking effects. However, the CC jet enhances the stealth performance at specific azimuth ranges remarkably. Moreover, it

requires less bleed air, induces less thrust loss, and has a high control efficiency factor ( aerodynamic moment coefficient produced per unit of

additional drag coefficient). In conclusion, the trailing-edge CC jet is a highly promising roll control device for a flying wing.
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Tab.6 Roll control characteristics of the CC jet

Ma (AC) aC,/aC,
0. 145 5.741 x10°° 2.490 8
0.4 3.206 x107? 37.3770
0.7 1.292 x107? 38.362 0
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Fig. 18 Comparison of increasements of roll moment

coefficients of the CC jet and control surface
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Tab.7 Jet conditions when the CC jet produces the same

roll moment coefficient as a control surface

fie i/

AC, c, m/ (kg/s)
*)
0.145 20 2.15x107* 5.69x107* 0.713
0.4 20 2.44x107° 7.32x10™* 1.86~2.29
0.7 10 1.12x107* 3.36x10°* 2.72
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Fig. 19  Comparison of moment coupling characteristics

between the CC jet and control surface
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Fig.22  C, distributions on four sections in

cases of CC jets for roll control
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C, variation in cases of CC jets for roll control
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