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Start-up experimental research on oxidizerrich preburner

WANG Xiaocwei, JIN Ping, YU Namr jia,CAT Guo biao

(School of A stronautics, Beijing University of Aeronautics and Astrnautics, Beijing 100083, China)

Abstract: In order to develop oxidizerrich preburner technology' of full-flow staged

combustion cycle engine( FISC), this_paper planned the startup experiment for an H2/ 02

ox-rich preburner, and described their characteristics under test-conditions. And, a fuel-rich

ignition start“up mode was selected. The simulation study and test run of preburner show

that, the calculated results match the test results, demonstrating that fuekrich ignition for

small flux ox-rich preburners is reliable and steady without any burning. This research and

simulation lay a firm basis for future test and study of similar preburners.

Key words: 4erospace propulsion system; ox-rich preburner; start-up; dynamic model;

simulation
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Model of the oxidizer rich preburner system

11

(
SSME RD-0120

12

(
NK-33)
NK-33

B

SSME RD0120)

[4]



12 2121
, ’ 2 ¢ A 2 |5
Da 1 DAL 1
? B p <[k+ 1} ’ qe_ EEGT" k+ 1
) & >[ 2 k+ 1 q _ Q(‘,AI .
’ pe k+ 1} ’ tl—?CTU
2% t L
[ pal T | pa
- 1 p(' pc
(3)
’ 24 ol
13
) m2 Dt p
i— e — ° £ e = £ £ 4
: pe= pe= & 2Q°A2’Q wr. (Y
: pee= pa—& * RT: *mo/A", &
] 2 5 L7
’ d 1 . .
, 4oL L 3 i) (s)
B d Y
s V[Z(pufui— Z(WA)J (6)
V ’
. KApg( N
m = Cv 7
2 T (%)
21 C 5 ;A\
(a) ,
; 3
(b) ; a1
(o
(d)
[5.7] X _ X, Y X =0 11
2 2 dt - f( 5 )7 g( ’ I’) - ( )
. X(t)l=0= Xo, X= (pe m,
) Y= (RT, V., ..)
(i&_ mi— me D c aRT dMR . 1
dt ~ RT{ V. T RT’ OMR dz} (D (81
MR _\ 4 MR)* [io—- MR * mu] - B2 4  RungeKutta :
dt Vepe [5.9]
MR . RT '
23



22

2122
6
’ o1 !
[10] PR 4
. ) 5_ e e~~~
9 /—- M- I S e e e e
4_ ’ ,,/

4  Runge Kutta

’

[ 10]
(2)  RT
; RT ,
RT ,
32
, : 304~ 335,
:2.5~ 5.0 MPa, : 505 ~ 580
K, : 1457~ 1 579 ¢g/s.
2
pc ,pi
,Po .0s
11 s D)
’ 12 ’
.13 ’
300 ms.
33

p/MPa
8]
i _l

0 1 ! | 1 1
0 01 02 03 04 05 06 0.7 08

t/s

Fig 2 Preburner pressure trace of test
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Fig 3 Comparison of simulation and test for start up
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Fig 4 T emperature trace of calculation for start up
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