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Abstract

Abstract: A co-simulation method for fuel regulator fault diagnosis in a certain type of turbofan engine is
performed, which consists of AMEsim Model of main fuel control system and Simulink Model of aero-
engine. The AMEsim Model of main fuel system and Simulink Model of aero-engine are built and their
accuracy is validated by experiments and the engine’s operating data, respectively. The co-simulation
model based on the main fuel control system and the aero-engine is proposed through the interface of
AMEsim and Simulink software. The typical faults and obviation methods are simulated by the co-
simulation model. The research shows that the problem of fuel regulator fault diagnosis can turn into
pattern recognition of feature parameters in aero-engine field. The method provides not only
troubleshooting solutions and fault diagnosis for fuel regulator system, but also supports theory and
sample for establishing standards of engine’s condition based maintenance.
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Abstract: A co-simulation method for fuel regulator fault diagnosis in a certain type of turbofan engine is
performed, which consists of AMEsim Model of main fuel control system and Simulink Model of
aero-engine. The AMEsim Model of main fuel system and Simulink Model of aero-engine are built and
their accuracy is validated by experiments and the engine’s operating data, respectively. The
co-simulation model based on the main fuel control system and the aero-engine is proposed through the
interface of AMEsim and Simulink software. The typical faults and obviation methods are simulated by
the co-simulation model. The research shows that the problem of fuel regulator fault diagnosis can turn
into pattern recognition of feature parameters in aero-engine field. The method provides not only
troubleshooting solutions and fault diagnosis for fuel regulator system, but also supports theory and
sample for establishing standards of engine’s condition based maintenance.

Keywords: aero-engine; fuel regulator; fault diagnosis; co-simulation

PR LI i, s A ShL IS R Bt

Wik H 391 2016-09-08 B1a H ). 2016-12-19;
VEZ A FHEQA990-), Y, g, -k,
WA 1) R s R S HUIR A IR 7 5 bR i2 ;. 224
B (1962-), B, ARG, W, HEE, W7
HNMERDICRSWESEES B, ¥k
(1978-), %, WT#HA R, WL, PHIE, BFR7H
R R LIRS M .

XFRAT 2 A HAT BB, AT AR 2 58 R A
RESEIR PPAL AN 2 Wr AT TR AT 2 T T

SR, T R S R AN A SR B ) B 0%
P, TR A g e = AT TRE Y A (B AR 2 A sh LA
R PR G (PHM), XA S HLAE HEIR S VAL A b
ZI R Z IEKEEBRN R LI, FRAR T HE
IR AR LR S FLK, A4 PHM BIRTSEE
SR T, WA AL AR

http: // www.china-simulation.com

* 3923 «

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 10, Art. 39

5 30 & 10 A
2018 4% 10 H

HHEZ 5 RAHUE P IR TR 57 25 (LA
N TRIFRBE ), LM A R IR AR O b R A A L
PEs RS PR RS I 1, S BURSIHLIE RE IR KA
KM ST  HBR PR Rt T
S8 e, TARIREE S, JLAR e wfl LA 3 o i
L, B 2 SBEITEREIR LIS . 18
R R SR Y e IR B S A E R
AN Fe T B R T BUR ShHL S TAE I L) ik
30.27%. [KItk, A3 AZEXE B 1T RGE AR BAL
BEATHES DT 3, WA A T IR AN T, I 4
BRI R

RS RR A RIS - BRI AN T, — 7
25T MATLAB il Simulink 25374 IR 8RR 475 i)
BRI, 5Ty R T AMESIm SR
T X R 45 HE AT 0 g O Sk [1] 38 e 1
Simulink ~F-& E@EL 3R S LR 1K) 1) 25 v s
B, IS GRS BB T T 2hds
BEA T EL, IRAF T Mz AL T e BRI DGR 4544
S SCHR[2] 2o 1 R BRI T 57 3 1) LA
JE PR T R AR AR A s B AR IR AR
FEA R S A 3G B T A B SCHR[3] A T A
W R BB 2R SR SR T T 2 1) S5
B LAEEL . %507 FARE RS REA Rh 1%
RUR SR A T T S RIBh A Fs . SCHR[4]145 H
RO BN LR . SRt 15 28 R B A
B, AHXBORSHUE R T RFAT T 2EF i R
WFIE, 48R T AZIIBR IR T 2% (1 LA A o

Simulink ZEALGE 05 BLR AT, JTIFRIBEAT 1) 22 B
—HE B A R R A0k, I8 TR S AR
PR R BAMAF R AL 8, A DAk, W
F it AR TLAF A AT R A5 45 B ). AMESim {F
oAy T I [v) 0 5 PR A7 LR A SO VR AE A T TR)
— R R ML I AE B e TR ST g
B, s R R N B 1 AR S Ty T AR
N o SCHR[7-8] N T K R R BhHL il
RENHLURIE AMESIm ) B, BT B A4
P, A G R S S B R A 2% . S

E R
Journal of System Simulation

\ol. 30 No. 10
Oct., 2018

BR[9TLL AMESIm Jy-1- 5 7 T 5e R R BHL A I
TERARRLE TG, DS T RGN
ARG KRR, UL RGERE.

KT B3R, HADR R R G £ e
W s I S H, Sk Bt LR s R G Rg, Xt
WA RGeS BT T B = o FLR, Tk
ZIHL PHM R Guih 2 416 28 2 (R 2 A
B2 WA, it i e s R 2 R A S L 24
SRR o DAL, AR SCHR o LUK IR DA A% 00 1 32
WA R ZE AMESim FEARURUA ZHL % Simulink F
RSP HMI5%, Se AMESIm B s
Simulink X 52 42 i IR Aff 14 15 bR o S AR 2, K
0T EIA R AR GEAN [R] Rt R L e 2 B 3
W], S B R e A ST B R SRR A A 2
(R Te) i, DAy WA 55 e S AL IR #1248 R SR
PHSCHF o

1 FRWMARSES RPEE T BT
1.1 T AMESIm M4 Rk

BEREP s A AL R R GE ) D TR SR i
LS I 9 LS AE T IRES M RUE A
Pt (R o AR GE R SR A2« A A I
THECAGS R EI Y P3 A R #R
JEL AR AR . AV R T SRR R
PRI e MRS TG BRI B A ik s AN
M 8 S5 £ i o

FT RATLIAT AR AR E AR S AR, 2ot
34 15 J 0 NI 7 DT T SRS 5 AR RO 23
PR, R TR B gL v e 2N
ARG, 3 i A B BRI PR 2 (AN ) A4
I Py RIS, ARG SRR IE 2] i s A
AL, WIS SRR B A, A
E N ST = A (S I P /= g o AR
o LA A e ) A LB T e v s R 45 4 O
Ky BIEIHERE, LmBIEmIA RS . W T
JH i PR PR 20 AU P b e S A2 TR 85 5 15 4 0T SR A
TR S HE N AN A, L T I A\ R e

http: // www.china-simulation.com
*3924 -

https://dc-china-simulation.researchcommons.org/journal/vol30/iss10/39
DOI: 10.16182/j.issn1004731x.joss.201810039



Xiang et al.: Fault Co-simulation of Fuel Regulator in a Certain Type of Turbof

%5 30 556 10
2018 4F 10 H

T o R IR Jal A 47 1) 5 S S2 R S LR ol 1
FFEPLA) s WL R ) Poy P30 RS
PUH ORI TSI Tay Teo HETUX BRI
BT HRE LA 1 PR

IR RS
— M gummR% |
—— - IS
Wk oh 7=
— - K&
|t AR g |
WO L | MR
RE || i
‘PLA :
)
e
L T
PN ) i
]

|
N R

e B L
—— g | omeit ——

K1 B RS

Fig. 1 Main fuel control system

IR AT AT S, RS SR R S A
A FE BRI AR U 0 2 RO R il e S A 1 2
N5 REWAT— AT B, SCPEsr T Rk = A
FEERAER AMESIm B8, o, R e
P FH i R e T A R AL L 2RO TR
JEZERE I Ss . P3 BREIAS . B2 b RS T
WA A A 8 R G K. IRTRITE, B
AR T PR S P v e e A 8 A I R A 441
BEATBLEA

8 kA7 TV 1 A P AR el T2 35 i e A
WA RCAUE TR, ORAUE R BT 5 i . I
AT RBEL R :

T IRT A S5 TR AR A X N .
ENNLASE TAERS, = A S B 305 2E AL T IR UE 1%
AR A R L (R, i DRl A
By PHTTATAT W AME AR R, LIRS TR )
T AR AR T BB 1 At R EAEah & Qr

FE, A BT b R S H U TR Bk 15 07

\ol. 30 No. 10
Oct., 2018

AR e e T () A 0 R T A R
e A A S B A e, A, AR
WAL RE— 58, Bl AR, AEhBlgErsEdt—E
SERH . AN AT AL S EUR SNV D S
0 W A R R ) B2 AR, BBOR T AN I
PEPIRAS . WA BRI WIS, AR RS AT Rk
THIARAZ A S SR J i Z2 3240 520 i s 2 Bt 337 26
P s 72 o AR Rl FL AT K 22 A B B 6 52
T3 VA, K BHP- i e g AR, T I RS
Ao R BRIV A 3 55 3ok [T AR N ) A
g Pl B 2.

VIH*

B e T ]

E [ | BE | | WmiLER | ] HE
t ! 10

BT PLA [ ge] [ [mmnes] [mis

i [ s | | kA

B2 e il s

Fig. 2 Speed control schematic
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Fig. 10 Engine performance decline
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