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Simulation study on gaseous oxygen/methane double

injectors with coaxial shear
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Abstract; The effects of different injector spacing on the combustion flow field were compared
through the simulation study on gaseous oxygen/-methane double injectors with coaxial shear. The k — &
and k& — w SST turbulent models were used for each calculation condition. The simulation results show that
the larger injector spacing will increase the heat load of the central region in the injector plane and the
front wall surface of the combustor, while the smaller injector spacing can cause the reaction zone near
the axis move forward. under the working condition of small injector spacing, the wall temperature of the
middle-rear combustor is higher. The £ — w SST model can better reflect the status of recirculation zone,
but the temperature of combustor wall and central region in the injector plane , as well as the concentra-
tion of H,0 component near the combustor axis, are all lower than those of the £ — & model.
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Tab.1 Parameters of injectors

Wi 1 g 2
m/(g-s") 12 12
Mr 3 3
Vr 3 3
p./atm 1 1
Ap/%p., 5 5
Dy,/mm 7.66 7.66
Dy, iper/ mm 9. 66 9. 66
Doy, - ouier/ mm 10. 34 10. 34
delt 1.3 1.6
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Fig.1 Structure profile of injector

1.2 iHEER
FER IR A - S bE RANS ${f 7 i b A FR

PRAR I LABS HC AR A 1 75 2, 7 23 1) B o2 T A 4 X
B, Ik 0y T R Bl R T R LS TT
FE LK B i 7 RRIEA TR G SR A, WIS 78 X it it A 28
PARAH R T7 e BEAT SR A o FLrp X S T ks =X — By
X, B S O G 2208, IR 1ERE LU BB i
Jitko

AL A SOW LI 4 b, 255 % I TR
HRPRRXFHERE >R 13 200y 20 DAL I 8l
AR
1.3 =§IFR
13,1 SMEHTRA

SRR I AL 3l AR R B ) O AR e I = R
FREH A, RIS~ 8 i sy fE A AT E ST
(EVEe I8 E VAN E 2150 e PO ACER 78 Sh < A R E RN 1)
N =S J5#e , Z WA ) FIRAR S, [R] Ih R R 8 % 1L
PRI ZR . A - B IR PR B 4 1) 75 2 R A i
AR N =S R4, LU 245 T R 42
—a

90 oE -E) Oo(F-F) 090G -G

E * 0x " dy " 0z -

H

(1)
Hrp
(P ] [ pu | [ pv |
pu puu +p pvu
pv puv pov +p
pw puw pow
pe u(pe +p) v(pe +p)
LpY; LpuY; _ LpvY;

1 i -

pw

pwu

pWW +p
w(pe +p)
L pwY,

-0 -

0
0
pwo 0
0
0
1)

T

xx
xy

T

xz

uT}\'JZ + /UTt} + wT?\?Z - q).'

Lp:D,, Y/ dx



H44 % H3 W) SR AR, A U U o ) Sl B D OUE £ FLRE 5T 71

K i o TN BE [f 52 BRI S 0 Ab B3 2  BLAHE A
Tyx ﬂn?:
Ty a(Pk) a(pujk) =P - k 9
A o T o o Brpok g L
' ok
ur,, +ur, +wWT,, —¢q, O'k,U«t) 87 (5)
J
- _ + =2(1 -F))
0 ot 0x; 0x; 0x;
h + 1P = o+ (o) 2]
T k! axj o 0%,
zy
G =
! TZZ (6)
uTZX + UTZ} + wTZZ - qZ /E\I:I:‘
Lp,D,,dY,/ 0z i Py = min(P,206 # pho)
du;
At i = 1.2,3, N, 5 N, 4150 H0 9 RO P=r ot
J
o, ORISR s p R w0, 40X -
_ 1
N AR T ] 2y 2 BUEREE 5 p RIRAR; Y, AS[F AL K= max(a,w,QF, )
N e . I = .
SN LR 5385 o, ALY § XTI A T R A AR _
‘ W i * w ‘ W HY o e O = W
Ty JORETERL 10045 g, 09, .9, VRS S AR | ou  ou,
S St A
Ay Vi= 2 G ¥ ox)
1.3.2 k-cwmmtER 1 0k dw, 20
S, Y P b — v e CDkuv = max(zpa-wz N 7’10 )
] 45 AR B RO FERL R (R RRIE b — & FRIAY w 0x; 9x;

a(pk) +6(Pkui) :i
ot 0x; 0x;

&)ik + G, —pe
(,LL+0_ ] kTP

kaxj
(2)
pe) 8<p8u[>_@( u)@ & _o £
a T a _ax‘[f”;g ]+C‘ Cup

j
(3)
Krf: G, Sl TP RS DR T R sl ae & /Y
FEAT C Gy, NABWEG o, Al o, 530S
lit LB HE & FFERCE & XTI Prandtl %,
it DR JEE e, FHR 2B
MlzpCM;* (4)
BRI A €, =1.44, C,, =1.92,C, =
0.09, 0, =1.0, o, =1.3,
XoF 3T BE T DX B 2, SR HH A o B T pR B0
1.3.3 k-wimnga
AR Menter 482 1 k — o SST W55 F2 i i
B SRR TEA AR T b — & BB A R £ -

K b MRl o MHFERCR; u, AimikitE R
. HahSH0m EEIER S 2% Sk 17 ],
1.4 M&XI45

P LIS I I 3 28 S AR e 2 4540 (&1 1) m 6, A
RUEA — R WX AR, B 38 XCBCR T 174 X AR
R UL — 2 AR O g RS 12 7, e A % sk
B X B 4 R S AR R 2 FIE 3 s, MR ]
U, FERR e 2= BE ThT S W 7 i Hh 1 DX 3 Ay 0 A 24 4 7
TN b,

B2 BEmME
Fig.2 Overall mesh

1.5 hE&H
SRR B8 0 A 1 05 S P R T e



72

K i

#fE

K

20

18 46 H

A H L AR 300 K, AR AR 6 B
BB HHSRRBEE R A JE 8 Tatm,
B2 300 Ko i AR 2 0 e 1 =5% , KTy
EAR IR . WA A BE B E N A O RS
AR ICHEAL T B

B3 LEMiE
Fig. 3 Grid of head region

2 HELRSIT]E
2.1 MRENTRESH

WABE 2 PN I 0 it JEE 1) 0 AT RE A A 28 Sk A
SHHLEEABE S B0 , I REE Y B 5 KO AT i S 39 1)
JEBIOLE, BT RRBEALER B TR A ST S T O T
AP LAY . LA, e IRLIT TR B DN R R e
SR AR T 2B I BRI R, R
= N IR S AT AT A R T

Pl 4 AL S J3 551 g 1 A g g T 7 0 1, A b
2RI AR A 2 18 o BT AR delt 1.3 I
] 5 UER delt 1.6 WM TR] . XoF b _F 3 1 ]
AT, delt 1.6 00N AOMALE 58 BE il B2 LA, KAE
TE R I R AR B O WS, B T S A A
TR BE 1 B 5. A 4 (a) RIS (a) AT
ORI R B /N ) T B 2 R 30 KO e R X
FEATETE WA, X2 T P B 2 ] B A
P 5 TR T A 2 Al 1) B 3 A 0B 4R AR TR 2
TR, AR A7 B XS AR T, 75 v B A =
K 6) W a e ] 1 iR Ml delt 1.3 T LR
LR EpTinEn7 o 2R TN RPN - [ ER R T 3
Ak FA HNsE ZUAY fim R, 25 200 2 18] B B
B

12 1) B 2 /mm

20

-20

i delt=1.3

i EE/KAOO 1000 1600 2200 2800

- B \ — — -
N (b)lk—a} i VAL EE% it

50 100
Al Ay BE 2 /mm

4 deltl.3 TREEST

L1
150
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