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Hardware-in-the-loop Real-time Simulation Platform of Civil
Turbofan Engine Fault Diagnosis
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Abstract: Hardware-in-the-loop real-time simulation is an important stage of the engine fault diagnosis algorithm
shift from theory to practical engineering applications, but the study remains mostly in the software simulation
stage. A hardware-in-the-loop simulation platform of civil turbofan engine health diagnosis is constructed. The
multi-schedule piecewise linear model with health parameters and faults simulation method in hardware platform
are developed. The health diagnosis algorithm is used to the simulation. The results show that the platform and
the use of models and methods are effective and of some engineering application value,

Key words: civil turbofan engine; fault diagnosis; hardware-in-the-loop (HIL) real-time simulation; piecewise

linear model; health parameters

0 3

MELRMNR—TEBER TBENESHAR
G.ERR. BE BRE.BAMNTRARMFTR
i B S22 AR AR T R R D B AL B
&, BT DA R i HE T i Xk 22 3 L RE AT o B 2 B xR
EVTERE . BREEBEFRBERAFERNE L.

I}

8 B8 :2013-10-10; {EE HHF:2013-12-15
BIEEE - ZME , yaguo@nwpu. edu. cn

AR SR, KT A R SIHLEE L B BT S TR
KRR, BT RS AR R KRS EE.
T {15 LB IE SRS 3 — A R 12 W B vk A T N B
AR o R B 7 [ B O LR R R 2 BT B vk
Bt ZRNEZSR, RIIT REESHTE %
BAERBEINGTEFERAEENTEEN.
ERPER RAGHIE T, HENSELH
BT RE R TEA R SIPLEE R G R R B b
HY SRS ARBRT ERHRABERT
17 H BN Yy 30 B PR A 7% ¥, B R BTNk
BT EFETFRRA —ENELER. 28



166 METEAR

®5%

HFYURBNERRINERBRELHBETL S
REE X2 A OB, gk > — @B A, BUFE
X RFPURE MEFERM T BB N R
REBEREWGEN . XEPTFRXIFR TERK
B2 WA P B ARG EERM.

KBRS REFRIH T -MATRERSD
PLTE LR S B i I 46 9 P R 0 L BB (R R SO . 2 K
RS ECHEMEMERER., ¥ TRIERE
BB G2 TR B S A TS A &
SCLABERYR KR 18 HiR A R Sl oA B ST Xt 42, 4
R IR B R S AL R 2 W B 4 7E ) B 5K i K
BAE 6 » FF 38 t — AT B2 T8 A [ B 52 i
HE 5 RERIBAR S 48 E RS0 BR& i
AL SRS L BT R Rk TR 7R
Hrn B 6 55 T B BR3Pl 2R I
[

1 FEFEREG ST

B F iR B8 2 3l PIL SRR 2 T SE B 0 O 5 |
BHREMERN TEN.— & PCRAEI, UERE
R BB R 4R 0 R 48 TR A LR

AR B A 1R B8 R Bl L sk 12 W B U AR 4 BN 5K
P oK A B R PRI B R Sl L i R A 7 T B 5
MR SR KE S WERNE 1R,
R EEWME 2 iR

PCHEZHL
AMBEE R
Windows XP
BKAE R FFB6650

Matlab 2009b/Lab
WindowCVI9.0

UAR )

ET el

G

Al

R
T 54 T
RN BRER AT WIS R AR
xPC Target xPC Target
BFE610H BFAE610H
PLC-2THUEREF PLC-81280 #E K&+
RTL8139CLAAR £ RTL8139C LA &

H1 {FETEHREFER
Fig.1 Software and hardware structure of

simulation platform
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Fig.2 Actual device of simulation platform
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Fig. 3 Interface of the simulation platform
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Table 1 Input and output of the engine model
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Table 2 Fault simulation
BAL %
- VSV #E  HPC ¥R HPT #f&  Ps3 #&
HE RE HE RE
REORE oy zm mm wm  E
AE  2.50 —1.50 —1.50 —1.50 1.50 2.33
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Fig.5 Simulink model of fault diagnostic module
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Kalman filter and neural networks
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