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Visualize framewor k for aer o-engine perfor mance simulation

WANGBo, TANG Hai-long, ZHON G Ru-hao , CHEN Min

(School of Jet Propulson,
Beijing University of Aeronautics and/Astronautics, Beijing' 100191, China)

Abgtract : A graphical framework , which.is object-oriented , visualized and expanded in
Microsoft Windows environment-;-was introduced in this paper. In thisframework program,
the user could click engine components graphically shown'in the component library , and drag
them to the'working space to form any kind.of arcraft engine intended for smulation. The
present framework'covers steady and transient-state performance calculation functions. The
performance calculation of some sample-aircraft engines confirms the correctness of the logic
in this program'and the practicability of the graphical user interface.

Key words:” aerc-engine; performance s mulation; visualize model

, [1-2] 1.1

:2008-03-04, :2008-11-04
(1982-) ,



603

S

4 AL R BT

DG, D S

‘EI A
b1k 0
I .
] ] _ g wamo| | Ll
Bl | o : JEURH 0
WAEO] | AW 0 0 o 1 E
E 01 0jm1 i
0
M ] ] B
JEAHLO| | BAKE= 0| | #9480 w1
T 01 01 O 0
M M M
0 RS
] 0
i 1
i [o
1

Fig.1 Graphic user interface

: 1)
2) : ,
4 3) :
; A . A ,
B B , B
«C . , A ’
( ).
4) ,
CComponentinfo ' ’



604 24

, 2
2
2.1 , ;
’ 3
3.1
2.2
. Compo- ' '
nent , Run() , >
Inlet Fan HPCompor-
essor :
Object. Run() Fan. Run() . B A

Component Object ; (A-B)

Object = new Fan() ; X, A

Object. Run() X

l : /
AR 5 R AL SR
Object(i]
| mericsrmmats | - -
E___] Object[].Run( )/ )
[ mriasnmmam | ,
( 3.
2 ' 1

Fig.2 Engine gas path calculation flow chart with DLL J



605

3.3

Raphson

BENK ALV HA

[

{ 5 1 7% Object |

Fig.3\ Vaue guessflow chart of the engine path calculation

3.4

, Newtonr
3.5

(EPR)

)

(TPR),

(FPR)



606

24

1
4 : L 3,
, T1 , N2
y NZoor ,AB
,Asds .
T, <288 K , Nowor = 100 (1)
T, >288 K, N2 =100 (2)
As = Asds (3)
, 5
201
—& Specific model
18 } | —® General model
6l H=11000m
Z
3
é 14 F
12
10 F
02 04 06 08 10— 12 4

Mach number

Fig.4 Low bypasstwo spool turbofan engine performance
prediction with the variation of mach number

-e- Prediction by the general model
19, | -=From the public literature

H=9000m ¢
17
z
% 15
=
13
11 S o
0.0 02 04 06 08 1.0 1.2 1.4 1.6
Mach number
5

Fig.5 Three spool turbofan enginethrust prediction
with the variation of mach number

1% ,

4
4.1
Pe do T VY dn
P - J-W.- = J-n-
T r] m n c dt 30
Nm Nc ;
n ( ‘r/ min) .
N2 As ;
) , Wi As
4.2
6 ,H iMa
H——>
_>AK
Ma ——»1
Controller—sControl( )
PLA ——
—- V.
IZXAN —— ’
PLA,PLA, —»]
H Ma —» — A,
N, N, N, N,  —»!
T r Controller
vPr a1 s Control box( )
W, —»
IZXAN —» —
Run time —

6

Fig.6 Engine control model layout



607

PLA 1ZXAN / D As
i N2, PLA::
v Nai :
P
y P » Nocor
» Wib RunTime:
Control ()
As N2 ; Con-
trolbox ()
Wi As.
( ).
, 7
500 ¢ PLA=21°~35°
400 }
Z, [
=
g 300 f i
o
H -
200 F }
100 } iz
0 1 p) 3 4 5
Run time/s
7

Fig.7 Trandgent performance prediction of the three

spool mixed exhaust turbofan engine( PL A =21°

35°)

5
[1] ,
[J31. , 1999 ,14(4) :421-424.

TAN G Hailong,ZHAN GJin.“Desgn method for the ob-
ject oriented aeroengine performance smulation programm
[J]. Journal of ‘Aerospace Power ,1999 ,14 (4) :421-424.
(in Chinese)

[2] ;

[Cl/1.
, 2005:

130-136:

ZHON G-Ruhao, TANG Hailong. Modeling method for
the general aeroengine performance smulation[ C]// The
10th Academic communication Proceedings of the Propul-
son System Gas Therma Dynamic Specialty. Tayuan:
Chinese Sosiety of Aerospace Power, 2005: 130-136. (in
Chinese)



