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Simulation of GH./ GO, and GH./ LOX combustion
characteristics of shear coaxial injectors

WANG Xiaowei,/ CAl Guebiao

(School of Astronautics,

Beijing University of-Aeronautics and A-stronautics, Béijing 100191, China)

Abstract: _Single element-shear coaxial GH2/G02 and GH2/LOX injectors were numeri
cally simulated. Twio phase turbulent~combustion-process of GH2/LOX was simulated with
chemical N aviers Stokes equations and discrete particle model. Chemical reaction was calcu-
lated with Arrhenius formulation. GH2/GO2 and GH2/LOX combustion flowfields and the
influences of somekey design‘parameters on two types of fields were obtained. The combus-
tion completiontength’of GH2/GO:2 injector is longer. The injection flowrate and momentum
ratio are key\parameters for the both types of injectors, and the influence tendencies of these

two parameters are the same. T he injection velocity is less influential to both types of injec

tors.
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2 2 /
’ 1% (g/s)
1 1# 1.0 5 113 1
s 24 1.0 10 226 2
3#% 1.0 15 339 3
4# 3.0 5 226 3
1 S5# 370 10 339 1
Table 1 Calculation values of parameters pn 3.0 15 113 )
T# 5.0 5 339 2
AN
- 1.0y3.0,5.0 -
! % 5.0,10:0, 150 3 -
/(gls) 113,226, 339 Table 3 Orthogamnal design o GH,/ GO, injector simulation
1.5 /
! % (gls)
1# 0.2 5 113 1
| 2 0.2 10 226 2
R 3# 0.2 15 339 3
d( ] 4# 0.7 5 226 3
N » + aod = Pe +
PPV ot o, j:z:‘“’ rot b (5) s# 0.7 10 339 1
i( ] 3 6 0.7 15 113 2
* PPV)r, = 0. (5) . T 1.2 5 339 2
Po P oV 8# 1.2 10 113 3
. o# 1.2 15 229 1
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Table 4 Results of the orthogonal design of
GH,/ GO injector

/ Lo/
! % (g/s) mm
1# 0.2 5 113 1 197
)~ 24 0.2 10 226 2 298
34 0.2 15 339 3 395
3 44 0.7 5 226 3 167
Fig. 3 Stream traces in the vicinity of the flame S# 0.7 10 339 1 264
attachment point at the lip of the injectors O 0.7 15 113 2 164
T# 1.2 5 339 2 161
Low — s 1210 113 397
.t —a— gl o# 1.2 15 226 1 157
ERly K, 80 ) 525 458 618
= I K, 595 659 622 623
206 K 415 716 820 659
s’ ko 296.67 175 152. 67 206
:% 04 F ky  198.33 219.67 207.33 207.67
E I ks 138.33 238.67 273.33 219.67
ook R 158.33 63.67 120.67 13.67
L e s
I TR e Table 5 Results of the orthogonal design of
0 507 100 450 200 250 300 L
X/mm GH./ LOX injector
4 / Lo/
! % (g/s) mm
Fig. 4 Ratio of the O, mass flowrate of the injection 1# 1.0 3 113 1 87
flow rate versus the axial distance of 2# 1.0 10 226 2 122
the two chambers 3 1.0 15 33 3 152
44 3.0 5 226 3 106
_ e S# 3.0 10 339 1 122
2 08 6i 3.0 15 113 2 68
Eoef H 5.0 5 339 2 120
£ 04F 8# 5.0 10 113 3 63
2 ooF o# 5.0 15 226 1 85
- TR T K, 361 313 218 294
0 50 100 1X5/(I)n 200 250 300 X, 206 307 313 310
K 268 305 394 321
s - ky 120.33 104.33  72.67 98

ko 98.67 102.33 104.33 103.33
ks 89.33 101.67  131.33 107

Fig.5 LOX mass fraction versus the axial

distance of the chamber
R 31 2. 67 58.67 9
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Fig. 8 Influences of the momentum ratio and the

injection flowrate on the'\GH,ALOX injector
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