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Improvement on simulation softwarefor datic
characteristics of liquid rocket engine

LI Jiawen, ZHENG Anyu

(School of Astronautics,Beijing Univ.of Aeronautics and
Asstronautics.,Beijing-100083-,China)

Abstract : The author improved the former smulation software for static characteristics
of liquid rocket engine . Userscould add new_equations-and algorithms by us ng dynamic link
Library. It-made the smulation software-more-general and extended. Users could adjust the
model $ parameters and the amount of “the needing resolve equations directly with the im-
proved software, So the software could do fault analyss and system parameters adjusting
without modifying the'input files.

Key wor ds:~aerospace propulson system; liquid rocket engine; static characteristics;
dmulation; dynamic link library
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double ( *pf ) ( double * ,int *);//
, [3] char *Commentary; /1
: : b
pr- p2- k- m =0
1 .
double liquid pipel( double *x,nt *index )
F(X,2 =0 (D { double p =x[index[0]],
X={xt,%, ,X} Z2={ 7z, z, pz = x[index[1]],
, Zk} , m = x[index[2]],
s F={f1,f2, ,fm} e =x[index[3]];
. m n, return p- p2-e * m * fabs(m) ; }
(1) : Get Eqinfo
(1) ( struct Eqlnfo) :
F(X) =0, (2 {11 ,4 liquid pipel", "}
X (1) X Z 11 , 4
(1) ;liquid_pipel
[3] 1 ‘: K H
1 DLL
(Dynamic Link Library, f
DLL) , :
DLL ,
(vC,C"" Builder ), i
(C** BASIC,FORTRAN ). :
1 DLL
FHg.1 Processof caling DLL files including
DLL : equations information
int Get EgQNumber (void) ;
void GetEqinfo( struct Eginfo t) ; ( 2 '
Get EqQN umber DLL '
Get Eginfo ’

t ,struct Eqglnfo
struct Eqglnfo {

int Id; /1l

int n; /1
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1
Table 1 Comparison for algorithms rate of
EARARHBRBEE conver gence
Broyden
true
4 /s 0.063 0.563 0.156
false TFH P E LB
BE
AR A ,
true
false HHBREE , ( ),
X H BT HERL 30 %
2 1 L
Fig.2 Setting process of equation model building 7
RT , RT ,
RT DLL ,
,Broyden ,
2
int UserResFunc( void f {double *x_,double_ *
f x) ,double * xO-double ‘* x1 ,int.n) ;
U ser ResFunc f ,
x0, x1} n ) 3
( jint). f, o
void f (double * x,double * f x) n
) X 3 n . .
(2) , void f (double *x, )
double *f x)
FX = F( X)
, DLL , DLL ’
: a) ;
b) (
DLL , ) :
Broyden o)
DLL . 236
3 (1,2,3,4,
5 . 6,7 o s ),
, 3 (3
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‘ms =4 4; ps =23 036.

2 ms
Table 2 Result when ms is congtant

Fig.3 Diagrammatic sketch of liquid pipeline

m ki ko ks ks ks
4.4 -5.6033 90.165 1.7370 1.4754 1.0607

fiip- ps- kimu| m| =0

foipe- ps- keme| me| =0
fa:ps- pa- kems| ms| =0 '

faipe- po- ko] ms =0 3) m 44
fs:ps- ps- kems| ms| =0 P 23036, P ‘
fo: m+m - ms =0 kol ke el ’
f7: Me + s - s =0 3 P
(1) ( ) : Table 3 The result when ps is constant
, ps ki ko ks ks ks
( , 23.036 1.000 2 90.294 '0.999 58 1.000 2 0.999 58
), , ko
(0 15%), ), , ke
, : , nE =4 4; ps = 23-036
: - 2 ( ).
, _me ke b) ( ) : :
, m ke
ms=4 4, k2 =90. 165 ,
, 2 90. 165, ( )
m 44 , ( )
; : «C ) :
: «C ) : « )
(2) ( ) :
: ms
, . , 1-7 ,
2 : k- = 90. 165. , , ps
4
Table 4 Result of removal equation
1 2 3 4 5 6 7
ps 23.036 23. 036 25.009 24.873 24.985 23.036 24.873
12,6 , Ps 2 6 ” ( 2
: : , 6 )
1 2 6
4
k= - 5603 3 , ,
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