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Numerical simulation on 3D turbulent flow and combustion process
( Results and analysis
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Abstract:

describe the flow and the combustion of the pre-hurner of an oxygen / kerosene liquid rocket engine. The equations were solved using

Three dimensional Navier-Stokes equations and one step fast noirreversible chemical reactions were employed to

SIMPLE method in the corlocated grids, then the detail distribution of gas parameters was obtained. The resulls show that the structure
is suitable and the temperature distribution in the outlet section of the pre-burner is uniform and the mass weighted average tempera
ture in this section is closed to the practical mass-weighted average temperature. The results also show arrangement of injectors on

head of pre-burner and second liquid oxygen injecting holes, flow and combustion of injectors and entrance parameters of second liq

uid oxygen injecting holes exert a tremendous influence on well distribution of gas temperature and other parameters.
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Fig. 1 Vector graph on xr plane

T4 25 DX AL A B R T rhl KRR U 2,
Bl e P 1 0 3 B mT DL A 5 X ) il ) 3 E B o
X Ko HT N ARSI AR RS0 ] 5] — 7 [ Jie %,
FEATSLER( P 2 iy I= 1), 1750 B X b 5T B
TEATTIERE B R /ANRTT [ 225, R e Ah % X 5
XA SRS T - 250 1= 8 &bal W,
DX IR IGE 7 B A A Tm0 3R 3 Bk, 3 [ A9 1Y, T AR 2% IX
SEALA R N B, Z 5. BEE RS a) B AT,
HPE 2 i 1= 18 Aba] I, Al X A RA 8 771 2 22 MR
78, S X B AL A [ PO XA TR 5 £
b )z Bk S il e i RS T3 5

‘I=8 A i
I=1 N - 2 =18 /N
ok w
< il 2
vert-{yz-08 L L= ri-tyz- "
vert-yz-01 ‘\\\\ f7:“ - veripld / 1
AR AN RN
~ ot oI e =~ el |
ﬂ}.“ \\\ \\\ Z:,.—'-‘,_ ‘_‘__ .,‘“h‘ x//” o 13
AR TSN T
)l‘.-l‘||'|\\‘« N 0 GG '--\“ s M (€t | =
T "L s AFT T «_-.._a"‘h-kn.‘\ .‘;c{; o |t - ‘l
.::.'__'.r1 |'::_.4—‘,_._ ' s

R
@)

. PP s PPN IO PP I I AP P N
00 10 20 30 40 50 60 00 10 20 30 40 50 60 00 10 20 30 40 50 60

R
(b)

I3
(c)

Fig.2 Vector graph on r(0 plane
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Fig.3 Temperature distribution on xr plane in K= 2

Fig.4 Temperature distribution on xr plane in K= 8
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Fig. 5 Oxidizer distribution on xr plane in K= 8
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Fig. 6 Fuel distribution on plane in K= 8

SAFTE B B /D, B 100 BE R ML AR E
K, FARL R AR, Xt R BUA = = BEA F.

H1 ] 6 AT R, BAGE A FLmE 1R (0 X)) R A
SHERE K, BE T 1 T LE AL B (b2
R BEE R /N, IR T 0. BT E AR BE, P LA
RAKERIAE R A O PR A A BE 58« SR MY 11 A, #R K2
PR oy B AR H N, LT 00 EALFIAEFELL H O
Kb, AR AN, TR B AT B AR

Hi & 7 A 8 Wl %, #Abe JHATH b R ™1 1

0nn

i
e L9
=026
024
40,22
00

(I8}
dl’}lﬁ

— IR
an

= 0m

' 007

004
nimn

Fig. 7 Product 1 distribution on xr plane in K= 8
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Fig. 8 Product 2 distribution on xr plane in K= 8
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Fig.9 Vector graph on xr plane
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Fig. 10 Vector graph on x0 plane



B2BE H3IW T AR 3 = 44 i R AR e ik ) B (e A 197
LBt b} . n
' A ¥ . E
A K=l A=l L [

Fig. 11 Temperature distribution on xr plane
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Fig. 13 Product 1 distribution on xr plane
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Fig. 12 Oxidizer distribution on xr plane

Fig. 14 Product 2 distribution on xr plane
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