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Abstract: . Single element ‘shear- coaxial GH2/6G02 injectors were simulated with nomr
chemical N-S equations for, cold'\flow conditions and chemical N-S equations for combustion
conditions. The chemical reaction was modeled with Arrhenius formulation. Detailed 9 step
chemical dynamic model/'was used to describe the reaction of hydrogen and oxygen. The sim-
ulated results oftypical cold flow fields and combustion fields were compared, showing that
the mix ratio.of combustion is much smaller than that of cold flow. The influences of veloci-
ty ratio, recess length and injector-flux for the cold flow condition are consistent with those

for the combustion condition, while the influences of injectiorr velocity are contrary to each

other.

Key words: gas gas injector; gas gas combustion; full flow stage combustion ( FFSC)

cycle engine; cold flow

(FFSC)

[+3]

: 2007 08 27; : 2007 1F 23
863 (2006A A702304)
(1983- ),



1738

23

O(Pk) , O(Pkui)

ot

, 8%[[U+

APy AP D
X

ot Oxi

Cie kic;k—

[43]

’ Gk
;Cls
k

Coe
70

NASA Lewis
1.3

.90

1 6 9

b ok
Qv] axj]+ G- Pe

Oxi
(2)

G

[[m

g
CxP P

5

Oe

(3)

k
;5 G
Prandtl

Arrhenius

9

Table 1 Kinetic chemistry model for O,/ H,

H+ 0,=0H+ O
[12]
: H,+ O=_OH+ H
H,0+ O= OH+ OH
H2+ OH= H20+ H

H+ H+ M=H,+ M

H+ OH4 M= H,0+ M
H+ O+ M= OH+ M
0+ O+ M= 0,+ M

H2+ 022 OH+ OH

[913]
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Table 2 Calculation values of parameters
6
3.0, 5.0, 8.0, 10.0 ? 6 ’
/mm 09 35 6 |
/ % 4.0, 6.5, 9.75, 13 O mole fraction
5 1{)2
/(g s) 113, 226, 339 ® 090
- 0.85
3
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Fig. 3 Contours of O, mole fraction of cold flow
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» Fig.4 Contours of hot fire temperature
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Fig.6 Camparison of O3 mole fractions on the

chamber axes
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Fig-7" Results of different” H,/ O, velocity ratio
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Fig.8 Results of different recess length
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Fig. 9 Results of different injection pressure drop ratio
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