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Quasi1D analysismodel of rocket ejector mode
LUXiang HE Guo-qiang LU Pefjin
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Abstract  Perfomance AnalysisM odel of Rocket E jectorM ode was established based on quasrID transient flow e-
quations Factors such as skin friction finite rate chean ical reaction and mass injection were taken into account A M ac-
Comack schane was adopted for solving the equations which obtains by-pass ratio correctly and well considers the anbient
pressure Canpared w ith experimental results the relative errors are about 3% ~ % and intemal pressure distributions are
basically consistent w ith experment resulls show ing that the model is applicable for Rockel E jector perfom ance analysis
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Fig 1 Quasi1D control volum e for ejector

perform ance analysis
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Fig 2 Schenatic diagram of testmotor configuration
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Table 1 Effects of primary rocket injection

distribution on perform ance

D istrbution/m Iy /(m /s) Thust/N By-pass ratio
Casel Ql 1430 %20 42517 1. 20 20 07
Case2 03 1410 £40 423 %10 L 200 10
Case3 Qs 1380 £20 405 £5 L 15 %0 05
Cased a7 1370 £10 400 £1 L 14 ®0 02
Case5 08 1370 £10 400 £1 1L 14 £0 02
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Table 2 Parameters for perform ance prediction

Prin ary m ass

flow rate /( kg/s)

Pressure M Pa W ith canbustion

Testl 45 a 32 No
Test2 70 (1 48 No
Test3 53 0 58 Yes
Tesd 54 1 61 Yes
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Fig 3 Cross section area vs axial location

Table 3 Verification results

Thust/N By-pass ratio
Experim ent Pred iction Relative error Experm ent Pred iction Relative error
Testl 280 297 6 1% 4 17 4 48 7 e
Test2 400 430 7 S 290 3 05 5 X
Tes3 925 1008 8 Y 1. 80 1L 71 -5 0
Testd 980 1069 9 L 88 2 04 8 ¥
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Fig 4 Internal pressure distribution of testl
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