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Fig.1 Dual jet circulation controller
Sy RBE L T S R R E SO
_mV, phbV? h.b.(vj)2

— J 1)
P S 1 s v,

—pV2S

2
22V, VL AR S RE R 1 PR R TR B 5 g, o TR
NS HSFH WA by b, 730 o AL s BE A GERE . AR
W27 SCHR[S] AT 1, AT A% TH ) 1 i 5 5% 5l f =2 ) ) G
ESSF

AC, = 4K, (

(M

Arb
S

i Vj 2 : S 2
)(7”) SINO ¢ (2

P K, A sl RBICR s A R R SS By O A T [ A
ARIE O P O 25 5 5 8 Ry RIAT AR 6 B B 5 1 S AL s
J3E h ARTRIES 8 05 G IR A AT B2 B 6 SR IE, 77 A=
NSy

MRS SCHR[9] . 275 SCHR[10], gy PR ) R G
Pl & 2 s, sl RGBSt — IR R ], Bl A
TEHR T A S AR TR, ALK LA — B P15 S 42
PAT 28 HCART AR BT LA D) ply — A RS 5 [ st 2 A5 R A 7
TR AR B AT 1 B bl 2 R ECEIR 1 7 A, fRTAR S Y
PATHURIECA RN R 3 R

fRi bR — BRI o=15rad/s, (=0.85 , [l i %
FRAEIR S — B BPERR Y T=5ms, TERFFT 7 = 2(RIZER I}

r— - — — — ! r— - — — — !

| =3 | 6,

[ Py e e T PP ] M

S I el |
KRG ARIRITHLH

2 NERHREL

Fig.2 Circulation control system
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Fig.3 Simplified diagram of the circulation control
system actuator
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Fig.4 Control effect of different attitude angles
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Fig.5 Variation trend of roll angle with flow velocity
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Fig.7 Simulation results of pipeline lag uncertainty
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Fig.8 Time delay uncertainty simulation results
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Application of Incremental Nonlinear Dynamic Inversion in Circulation Control
Technology

Liu Shuna*, Tang Peng

Beihang University, Beijing 100191, China

Abstract: In order to improve the circulation control flapless aircraft, the application of the incremental nonlinear
dynamic inverse control method to the circulation control aircraft is studied. Firstly, the circulation control technology is
introduced, and a simplified model of its actuators are established. Secondly, the incremental nonlinear dynamic
inverse control law is derived based on the circulation control aircraft dynamics. Aimed at the situation that the control
effect of the flapless aircraft is greatly affected by changes in external flow conditions, the simulation is performed
under the parameter perturbation in the aircraft. The results showed that the incremental nonlinear dynamic inversion
control law has better robustness compared to the PID control law, which proves the feasibility of the application of the
incremental nonlinear dynamic inversion control method on a circulation control aircraft.
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