Journal of System Simulation

Volume 31 | Issue 1 Article 10

4-16-2019

Modeling and Timing Simulation of Turbojet Engine Starting
Process

Wang Lei
1. Troop 91550 Unit No.93, Dalian 116021, China; ;

Liying Yang
2. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences,
Shenyang 110016, China; ;

Hongda Zhang
2. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences,
Shenyang 110016, China; ;3. University of Chinese Academy of Sciences, Beijing 100049, China;

Yuging He
2. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences,
Shenyang 110016, China; ;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

Cf Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol31
https://dc-china-simulation.researchcommons.org/journal/vol31/iss1
https://dc-china-simulation.researchcommons.org/journal/vol31/iss1/10
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol31%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol31%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol31%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol31%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol31%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol31%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol31%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol31%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages

Modeling and Timing Simulation of Turbojet Engine Starting Process

Abstract

Abstract: The turbojet engine is complicated in its starting process and requires collaboration and
cooperation involving all the execution structures, thus higher demand is put forward for the control
system. How to model the engine starting process, and then accurately describe and analyze the impact
of actuator states on engine performance directly affect the engine control system performance.
According to the working principle of the JetCat-P400 German turbojet starting process, the rotor speed
mathematical model of the turbojet engine starting process is constructed by the component method.
The parameters of the model are identified by combining the experimental data of the engine ground test
and the voltage data of the actuator. Finally, the start-up process of the turbojet is verified by the time
series simulation. The simulation results show that the established engine model can truly reflect the
state and the performance of the engine, which is instructive for the engine control system design.
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Abstract: The turbojet engine is complicated in its starting process and requires collaboration and
cooperation involving all the execution structures, thus higher demand is put forward for the control
system. How to model the engine starting process, and then accurately describe and analyze the impact of
actuator states on engine performance directly affect the engine control system performance. According to
the working principle of the JetCat-P400 German turbojet starting process, the rotor speed mathematical
model of the turbojet engine starting process is constructed by the component method. The parameters of
the model are identified by combining the experimental data of the engine ground test and the voltage
data of the actuator. Finally, the start-up process of the turbojet is verified by the time series simulation.
The simulation results show that the established engine model can truly reflect the state and the
performance of the engine, which is instructive for the engine control system design.

Keywords: turbine engine; starting process; modeling; timing simulation

5= HIREP I B 3 RATHLES N o N FH A0 A0 45 45 FH R RS

M, AR I, FEN T o8 S, it

. g MRS EEMIT, FENHT

BRI G . ST HORE IR AR S R i A%

Wi H e 2017-01-16 Bl [13: 2017-06-30; » St e o e A \ N

n T [H AR (61503369), 15 148 SR WA AL A R IE R R HEE L R IEAN

sg b4 T AW RI(91748130); IRBESE DL A, AL RO TE AN BEAL ) —Fh At

- EHFA: E£HQ972-), F, T, 4, &1, - . . . HAHF L P H B

L& ./; Eﬁ%ﬁl"dﬂﬂaﬁ}\ﬂ[}?%”, /1%%«9%(1979_)’ QY [J-IE, W%O ﬂﬁzﬂef %%%’l’%ﬁﬁqx%ﬁlﬁl/’ j‘E/\IE*j*’l’
e, BIRESCOL, DH9CT e AL B E .

To AU — Tl Al FH I e vl 428 1 % M 45 4%

http: // www.china-simulation.com
L] 74 L]

Published by Journal of System Simulation, 2019



Journal of System Simulation, Vol. 31 [2019], Iss. 1, Art. 10

H 3L 1M Vol. 31 No. 1
2019 /¢ 1 H T, S IRWUR BN B I FE A A 7 1L Jan., 2019

INTHAR S TR 7 28 G5 R0 I 3 1R (R AR 7 58
T, AL TR SHLIIA B A T 5K BB AR S
filhe DAL, MORMEZ HIRE TN BN BRI K ZhHL
(R P o SR R SRS 23 AR A A 7 S ) Ay A
RUK S H KB BAT U IR R E S A, Db SR A
PRI T, 75 WIS RN i H R SIS AT I ER
BRI %, AR RS HIAE T SRR o 18
W WBUR S I AT, BRI
2, KGRI AERINS .. BT RSIHA
G LERRI AR BRIELRE B T4, — FUR AR, )
BN R BIHL 6 RBHLI 5 2 A B L
R OEBAT ITTHE, T R BB LA 5 1 R 5 S B
ATFEX R AW B FEREAT AR

TR BN — AR R AE R #).
RENRGM, Hshk R AP RS B R E) R S L
()2 A8 8 MO BN Z5 i o B0 T R SHLAEAR L
N HE DUREGA R, JUH R R = R AR S
Bl R, AR R SR Bl R IR R A 2 e
DA NT. o SCHR[2-6]4 R FH BB AR P v R ke it 2
WEAT R, AH T3 LORBUR SIHLER AR, A4S
B RE R, BTG, BRIk, SCRR[7-8]
& SR ] B — BB VR e sl i RE AT A,
E SIS FE R o3 ke B AL A | RS LA
PR IS A DA SR B T A = ANBY B, 1% 07 VRAE
TREH 2 A . SCHR[9-10]4 SR H RBF 4t
W £ 0] A Z AR B AT AR, LR R D)
PR SURE W . e 3 A se i fe iy,
w3 PR ALEASRE A B AT AT IR S AR L
X PERE IR o

1 RSN IR R e AR )
AR

R SR SRR R B S HAL. mK
ey M S RN S 5 AN RAT AU R B R
AR o ARSI R I X AT WU AT 2
AN RE, T DRI AT HUR (KN P o sl il R i
15 e BT (RIS AME o AR SC B St A s HLEEA T T 18 4

R, SRECAIH A, AR5 25550 s SR I B
B ATHLRPIRAS s 55 8 I PAT LR IR A K 6 S 5
SRR IS PP EAT PEH 3 #T o

1.1 WBE R R ERR &

ASCR I E JetCat-P400 AU it K SHL R 4¢
VEEG N 5, JF HABEE T i mek g p L L 43
Bora, wE LR, BERG MR A H
— 4y M AEE JetCat-P400 AL R SN EERE, H
AL S R I I R B ML T SRR LG B G
PRMZE . HIBAE, B8 R4 o AT Bk i) U
RYE, AR RS T STM32 R Rk T #1
SEIL S AL SUKES S R S 4
ANPAT AL 1) P HEAT I AR5

Y

1 RS i 4l g &

Fig. 1 Platform for ground test of turbojet engine
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