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Abstract  The twrbofan engine is a can plex nonlinear system. The traditionalmultivariable contiolm ethod when used
to control tuthofan engine that is not very satisfactory The FSQP algoritm is mproved m this paper A multirobjective optr
mal algoritm based on inproved FSQP algoritm and adaptive linearity weights m ethod is presented By using this method
the problan ofmultivariable nonlinear control for wrbofan engine can be solved effectively and the optinal ad justing tine w ill
be achieved sinultaneously During the control process each constraint is alvays satisfied Finally the smulation results n-
dicate this control algorithm ™ s feasibility and better perfom ance
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Fig.1 Response of low-pressure
rotor speed,at Mach 0,

at an altitude of 0 km
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Fig.4 Variation of nozzle throat area,

at Mach 0, at an altitude of 0 km
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Fig.2 Response of high-
pressure turbine inlet temperature,
at Mach 0,at an altitude of 0 km
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Fig.5 Variation of w, and w,,

at Mach 0,at an altitude of 0 km
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Fig.3 Variation of gas generator

fuel flow ,at Mach 0,at

an altitude of 0 km
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Fig.6 Response of low-pressure

rotor speed,at Mach 0.8,
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Fig.7 Response of high-pressure

turbine inlet temperature, at Mach
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Fig.8 Variation of gas generator
fuel l'l‘owr ,at Mach 0.8 ,at an

altitude of 8km

2 P 2 MR8 4717 2 PEAR AR, T DA E ek

FEHH ORUE 25 I AR AT 213 A2 O AT 32 R 3RAG B

YEATE ] AR SCR R A AR LR PR A SR R AR LR 2K

AJm

at an altitude of 8km

0.495 -
0.490 —
0.485 -
0.480 i

0.475

LB 0 o e ppt

s

Fig.9 Variation of nozzle throat

area,at Mach 0.8 ,at an
altitude of 8km

] 06 -

/s

Fig 10 Variation of ©, and v,, atMach ( §

atan altitude of 8 km (T 4% 671 )



o264 1 Tk 8 72 R B AL AL 3 B 3 % AR AR R 67

develbpment R|. A AA 98~ 4003

[ 4] Lasheras ] Varatharajan B, Varga C, et al Sudies of fuel
distrbution and detonation chan istry for pulse detonation
engmes| R|. [SABE = 2001~ 1174 Bangalore India,
2001

[ 5] Holstedt T A. Propagation of a to-phase delonation across
a geanetric diffraction with canpositional discontinuity
[D]. ADA 381096

[ 6] ForsterD L Evalation of a liquid-fueled pulse detonation
engine canbustor] D]. ADA 359179

[ 7] FRE/R. BKsh#ise (M. db5t: J B80S B tt, 1994

[ 8] Lockwood RM. PattersonW G. Summ ary report on investr
galion of m niature valveless pulsejets|[ R]. Published as
H iller aircraft canpany reportNO. ARD = 307

[ 9] Je&H, XY, @4, & kit BRiE ks Hl (PDE) T
P R 22 ) A0 B 3R K56 [ ). MEREEOR, 2004 25(6).
(FAN Yu-xin WANG Jiachua LI Jian-zhong etal Ex-

[10]

[11]

permental mvestigation on work ng process of pulse deto-
nation engine( PDE) [ I]. Journal of Propulsion Technolo-
gy 2004 25(6). )

HEWRwE, 5, £ B . BRI R R B P E) IR R
JrEME [ 0. HEHE R AR, 2004 25(2). (ZHENG D jan-
feng WANG Jia-hua WANG Ba et al Resistance charac-
teristic of aerovalue of pulse detonation engmne[ J|. Journal
of Propulsion Technology, 2004 25(2). )

Zeitrh, FoC8 W HH, 5. ZWEA KPR RSP
FEE S [ ). R AR, 2004 25(3). (LI Jian-zhong

WANG Jia-hua FAN Yu-xin et al Net thmst prediction
of multreyele pulse detonation engine[ J]. Journal of Pro-

pulsion Technology. 2004 25(3). )

(Shm¥E: 45 BR)

(L3EF 617 )
SRR SRR e T BRI R, 4 JE B — BT RO T
THEL R T T AT 78 DASR M2 ) S i SE I 4

S 3k

[ 1] Canparison of multivariable control design techniques for
a wmrbofan engine control] R]. NASA M -107060 1996

[2] fMEE. @mE 20 LR E) st RE [ 1] il =5
J1EEAR, 2001, 16( 2).

[3] B T, BPER. MU KRB AR & 28 45 K 45 ) BT 52
[ J]. #E#EHIR, 2002 23(6). (FAN Ding ZHAO Q ing-
ong A pplication of global variable stucture controlm eth-
od m aeroengine control system [ J]. Journal of Propulsion
Technology, 2002 23(6).

[ 4] Sl mfifEm B 54 (M b B Tk
H AL, 2000

[ 5] Christof Beskens HelmutM auner SQP-methods for sok

ving optmal control problems with control and state con-

[ 6]

[ 10]

stramts adjoint variables sensitivity analysis and reaktme
control] J]. Journal of computational and app lied mathe-
matics 2000 120( 1).

Ravindran S § Optimal control of solid fuel ignition model
using SQP method| C|. 41st IEEE conference on decision
and control 2002 F 3288~ 3293

T, PhCH. SRR 5 75k (M ] 65T B2

Ji AL, 2001

Boggs P T, Tolle JW. Sequential quadratic progranm ing
[ J]. Acta Numerica, 1993 45 1~ 51

Lavrence CT, TisA L A canpulationally efficient fea-
sible sequential quadratic progranm ing algorithm [ J]. S/-
AM J. OPTM, 2001 11(4).

Wk, SCH 2 H bR il (M ). Bl BlERAEOR

H AL, 1990

(4hik: 48 3L



