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Expermental nvestigation on dual shear coaxial gas-gas njector
DU Zheng-gang GAO Yu-shan LIM aa WANG Xiaowei CAIGuo-biao

( School of A stronautics Beijing Univ  of A eronautics and A stronautics Beijing 100191, China)

Abstract In order to develop the new pattem gas-gas injector for full flaw staged canbustion cycle enging experimental

nvestigation was conducted on the dual shear coaxial injector in which the gaseous oxygen and hydrogen were used as propeb

lants The effects of the center hydrogen ratio aswell as totalm ass flow rate of i jector on canbustion efficiency w ere analyzed

The results showed that the ratio of center hydrogen m ass flow rate to the total hydrogen m ass flow rate was a key paraneter for

dual shear coaxial mjector At the fraction betveen Q@ 3 and Q 4 the propellants canbusted efficiently H igh canbustion effr

ciency can be obtained w ith this type of injector at the condition of large mass flowrate close to eight tines as that of space

shuttle main engine w ith single elanent injector.
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Table 1 Param eters of SSM E iniector

Chanber pressure M Pa M ass flow rate/( kg/s) Injector num ber

20 7 469 600
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Table 2 Chanber design param eters of experim ents
M ass flowrate  Chanber diameter D iameter of M ass flux
/(kgls) /mm thwat/mm  /(kg/(s* m?))
Q113 18 4 10 4 425
Q0 452 36 8 20 8 425
Q0 565 41 2 230 424
Q 678 45 1 25 6 425
Q 791 48 6 277 427
Q 904 520 296 426
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Fig.1 Schenaticmap of canbustor chanber

Fig.2 Photograph of canbustor chanber
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Fig.3 Sketch of dual shear coaxial injector
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Fig. 4 Dual shear coaxial injector
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Table 3 Experinental data for injector with designed
mass flowrate @ 452 kg/s

Fig.5 Photograph of dual shear

coaxial injector after experinent

U pstrean pressure Tenperature M ass flow rate
Propellant
of sonic throat M Pa /C /( kg/s)
G 20 -3 Q 065 4
H ydrogen G 18 -2 0 0651
a 14 -15 Q 064 3
a 07 -30 Q3897
Oxygen G 01 -06 (3855
G 04 -12 Q 387 5
ir Hydrogen pressure upstream of sonic throat
o ¥
6 | w

Oxven pressure
5k upstream of sonic throat

Ignitor chamber pressure

Oxygen pressure Hydrogen presgure

-
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upstream of injector upstream of injéctor
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Time/s

Fig. 6 Pressure curves of injector
w ith m ass flowrate 0 455 kg/s
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Table 4 Characteristic efficiencies of injector with designed

m ass flowrate @ 452 kg/s

Chanber Experin ental

M ass flow rate . . o Characteristic
pressure I kels) M i ratio characteristic efficiency
MPa o velocity / (m /s) Hheleney
2 98 Q 455 3 96 2224 0 962
295 Q 451 592 2223 Q0 96
2 96 0 452 G 03 2225 0 965
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Fig.7 Characteristic efficiencies of injector with

different center hydrogen mass flow rate

I m Mass flowrate=0.452 kg/s
;‘0 99 4 Mass flowrate=0.565 kg/s
5 v Mass flowrate=0.678 kg/s
2 0.98 « Mass flowrate=0.791 kg/s
° 0.97 o Mass flowrate=0.904 kg/s
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Fig. 8 Characteristic efficiencies of injector
with differentmass flow rate
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