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M ethod to identify the multinode linear model
of aeroengine based on nonlinear response
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Abstract The dynan ic process of aemwegine is nonlnear The linear model cannot be ientified fron the response di
rectly Sa the method was stuided to dentify the linearmodel in multinode based on nonlinear response The nonlinear dynan-
ic model of aeroengine w as described as the Volterra seriesmodel An adaptive arithm etic w as carried out to dentify the Voller
ra series model whbustly Cutting off themodel’ s high rank the linear pulse response model of engime would be built Then it
can be converled into other Inear dynan icmodels [twas applied in a wibofan engine through the simulation The linearmod-
els of sum e standard states were found A ccording to the contrast it is evident that themodel is accurate It can be used to iden-
tify the lnearmodel m multmode based on the actal flicht data

Key words A ircraft enging Control systam; L inear dynan icmodel ; Vollerra series

L8 = BREUE) /MR ZE 0 7, SR A 1 2 VAR R R, (L
a JEEXH ST 25, 3 TR0 4% A1 A 42 o i N 8 AL B,

s R IEL M RS, HElAd RN A2 RS T ME S BUR A LBl . BT

JELRPER R, (R XX — AR ARG R ST E T T T AR & SOLAG R 2k v i 7, BN A S

RSB W77 i, RAI R MR Z ST, W RS FARMRA,

FRIZARE T E" K2Rt = o R 3 i) 2 yHa

S, XEHEFERMEAN LIRS TR o

UL FERAPISEER TES, KB AGILRBR 21 MREEMEEE

AHURES AL S 5. FEMNHXES P w, PR T, N, kI

B RA A, F T M2 BSOS 85T ) R, DT —HNIRE wo, TR A,

Hre RELERLET DL, TR AR E 0 — 2R i At 10 o3 25 /M O 22 2 A 280 7T LA A ik

« UK HEHER: 2004-07-12 1EiTHHR:  2004-11-09.
E€mB: HTFAARFEEESTEY (60304004).
EEE v KET (1973—)., B, LR, R iis Zsiiligi . Email zhaozhougou@ 263. net



156 i1

= R

2005 4F

RIS R 2 7 2
n' (t) = my+ HTJL,_J-(T) (w(t= T) = wp) dT+

]‘h?'[ * (T) (T“ (.’,‘“‘ T) = T'*m)dT (I)

ZBIRAGRMIIZKE T, JFH, BT RERERERN
B RCHINE 5, I KE AT AR, A
(ks
nIL(.'.-} = n + jphw-('f} (welt=T) —wp ) dT+

he (T) (1) = To) (2)
KA by = [ hey (T) AT
[FIRE, th T LA B2 S 5 R 658 ny BRIRECATIRE T,
S SHUN L PERR AT . I Bk R, T DA
N, 5 ELAF B, SR EURR G IR AL 5 12, 5
TFRMFL TR MR, WPREE MRS,
2.2 Volterratg#!
REHLI B A A Lt 1L FL 0] AR IR 4 Volterra
ﬁﬂm
m() = Y1) = 3208 11~
R (3)
_Ih,,, (T o T Huf(s— T)dT

N w (8) =w(t) —wp us (1) = T, (t) - Tiss
Ry s (T ooy T)RIERERFHESRABBE
B Volteral, #5 k= 1 ny ()9 ny (£)H F£&1ES
&, 0 n S n', (t)o

TP Volterrafz WSk, 18 % B =F1 ) Vol
pna*?yjﬁ%ly‘b\ SRGCIKE M, BERE
N e(k). 78 BE IR E N 18 AR 51, W A] 1R
BICIZKEN T, A% 2w (t)=w (t) —wp T,
(t)=T, (t) =T\ WAL wp T NEEHE A
BRI ZIHL V olterratti
n (k) = m + n:(k) +n(k)+m(k)+ e(k) (4)

A n,l Zh (m)w,r(h m) + hp ® F.
nf(!r)—

M=1 M-

ZGZ‘{}}M f(ml mq)w,(f.—m.)u,(k—mz)Jr

M=1 —_

Z;h“.,. r (mowp(k=m )T, + Ky * Ty * T,
m (k) =

M=1M=-1 M-

ZEZ&; g Ir(-ml mo, mz)]__[w,r(k—m )+

m= Ona= Oig= 0

-1 M-

EZh,ﬁm (m. mz)Huwk—m) T, +

1“‘
M-

Zh, T (mf)w,(ﬁ ny:)® T*, + by o
T T T,

TR, BRI RRICIKEA T, A28, #4T
TR T Ak, B T 36 A2 K R 5 B PR I, SR &R
GER AN AT R IR 0 B A o TR DRI — {8 i AR A
e, 0, ESERRRARI AL T, &4 F, S A8
5, MELLHR RS A,

2.3 HERAPHA

BRGH — AN AL N TSN (w, [ k], T,
[E] 1R [y [ K] ] WIAFZEW R I Volterra % 1) B 38 B
FHRSIER . 58 SUREIIL kI Z RSN 1 B

U(k) = [y (k). sy (k=M + 1), T (k),

we(k)e* u,j(k) -,,wj(k M + I)
w,(k M+ 1),T, (Fr) wi(k), T, (k)*
w (k=M + 1), T, (B)* T, (k) -
T\ (k) T\ (k)= T (k)]
& R ENHLEIE W Vo ltlerratZ 1] &
= [he (0) s he (M = 1), hpy, by, (Q0),
oy Bgue, (M = LM = 1), by o (0), ooy
hry g M = 1), by s s by ]
SEXIET N R Z (k)= [U(k) In, (k)] , 38
Volterrat% 1B W= [H' |- 1], % ki ZI PR IR
ZEHN e(k)=n, (k) - U(k)H, W RS K& SAEL )7
fie /N EE SR B R
W(k+ 1) =W(k)-
BE(k) [Z (k)W (k)W (k) - &k- W (k)] (3)

(W' (k)W (k)]
X WRZ ST, BiEhE HIE R SR
AR EME. S e HE 1, o nT LAAE B v 1
JIIBERE S ew ) N

3 hESfH

SRR K BB, SRS w, (K], T)
[E], BUGIND K 0.005 s FIH RBIHLEI 3105 B T
B, AT UG AR B R S AR B TR T
) ny [£]o

Pl w,= 1.1 kg/s T, = 300K AFEHE s, Fl 4G
BRI 2R 7, 34T Volterra 2% B A
MBI B BIEAERIERE o) = 0.913



o264 2

T R EILAR 2 M e SRR TR 2 M R R T 157

—Fit%: Hd b, (m) B 1R hETRR, K
HRB KA 0.045 T by, = — 1.44 %1077 (0, /T, )o

ZB B HeH by, (mo, mo )T, B 29 E
PIEXT ML ( A h(Q0)~h(16 16) @H h(Q 16)
~h(16 0), HEL KN 0.06255 by 4 = - 0.08
X107 (ny [Ty /Ty ), by, (m )REAEAR/N, 7T 2005

o AT SR UE AT IR B LR M 2= B BK
A Aoy=0.01F AT, = 0. L i 2405, PR &3
HUIK M ZE A Bk P R, 49 8] by, (m )0 P 1R 2K
@R, T b = = 1.41 %1077 (0 [T, )o HLEEERW,
T Volterrat® B HH IR 3 1) Lo YA AL E 1R HEFI Y o

.06

-'l\]r.’«']‘h

004k [

ol

L
h (n/w,.5)

-0.02

h

= .86 x10
L| D) L=t
i Wi
{_I_'_‘—.,_; ; A 0.85 <|I'= i

FE AN FEAE S, DUMREH 0.85 IR T)
= 300K Ay ALk i, [FIFE AT LLAEIR Volterrafi R, 15 3|
HE R [ 3N R M=
0.05 AT, = 0.1 FRIB BRI 5407 2000 7 6 EL
2 (f BRIk 1065tk ), P L. X
RIGREH T 5 &R F R, MWK w, 5
BT HE SRR RFEAOVRES T A

n, =- 4- 461'11‘ + 1- 95n.|.| + O- 3&0(

g == 0.60n, — 2.08n, + 0. 440,

1.0

Fig.1 Camparison between one

rank nucleus and

linear pulse model
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