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A Study of Object-Oriented Detailed Nonlinear Real-Tme
Performance Smulation for-aM ixed-Flow Two-Spool
Turbofan-Engine with-Afterburner
CON G\Jingmei;” TAN G Hai-long, ZHAN G Jing
(Beijing U niversity of A eronautics and A stronautics,Beijing 100083, China)

Abstract: This report discusses the study of detailed nonlinear real-tme performance
simulation for a twoe-ool turbofan enginew ith afterburner. On the basis of the extensible,
flexible, and reliableV C+ + language,w e can easily build a real-time simulation program for
amixed-flow two-gool turbofan enginew ith afterburner on a P 11450 computer. T he engine
performance and engine component operation can be smulated accurately. T he average tine
is 0.542 ms for a flow path calculation It takes the model less than 25 ms to calculate an
operating point This is a general method and it can be used in modeling of other types of
engines T he real-time simulation model of an existing engine has been used successfully in
IFFPC (Integrated Fire/Flight/Propulsion Control) research

Key words aircraft engine; performance; real-time simulation; mathen atical modeling

: 2001- 01- 09; : 2001- 04- 01
(1972- ),



{5 5 4

66 17
1 3] 665
2.68%,
1. 19%
, 22
2
[4] 7
’ 221
1’ , Ts
1 2 ,
- (1) (2)
7%
Ts = F(T2,M,f) (D
' Nn=FMP:,Ts - T2) (2
o f T: P:
6’ N
' ' (3
6 |l
N ev ton-Raphoon , ’ ,
2 , 0.5222%
: Ts = F(f,Ps,T3) (3
Hih a8 Ah bR iE |
—BRS
[ fi% B g
s E R ; il B
25 #l e = @ # =
—| B EH ¢



67

1
Hina Sh bR IE
ZREK R
A
: el imadiingb dng EL iyl 2 iy A
' S
- ¥ E :
HEAEINTE —,
mEEg |
2
222
) (6)
X X
6
z=FKX) (6)
223 ,
3
g, N /) A
“ ©) . VC+ +
A= F[q(¥), Y] (4) 11450
A= FIm( /A, Y] (5) 1
224
3 :
2ms
1
/ms
1. 653
\/ 1.525
\/ \/ 1. 457
v v Y 0. 649
\/ \/ \/ \/ 0. 542




17

68
3, 4
N . N, —— S A
5 6 o KE I HER
H=0km,Ma=0 ek B R R
* o SR M ®
)
.4
?;(‘
B
6
Bt 8] 4
3
H=11km,Ma=0.8 !
ﬁ b}
® :
= 1
™
£ Y y ,
JEsKas Py AR
o SCRTH AR ’ :
Bt 1) ; y
4 /
EEEGEBR
o ER{HFEBEAE
M e VOO To00600
| [1] VanOosterhoutW W P J,V an Gool Ir PCA. Development
EEH of the Generic Themodynanic Turboshaft Engine Real-
& b Time Simulation (TERTS) M odel[R]. PB97- 208375
% =11 km,Ma=0.8 [2] BhargavaReddy G,L akshmananB K, et al D evelopment of
o aReal TimeDynanic Engine SmulationM odel of a Turbo
_0 k ) 0 Fan Engine[R]. ISABE 93- 7132
- » a=
[3] Michael W French Development of a Compact Real-Time
Turbofan EngineDynamic Simulation[R]. SAE,Oct 1982
i i 25- 28
[4] ,

[J] , 1999, 14(4): 421- 424



