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Tests on GH; /GO, model engine with aerospike nozzle
WANG Chang-huj LU Yu WANG Y rbaj LIAO Yun-fei

( School of A stronautics  Beijing Univ  of A enautics and A stronautics Beijng 100083 China)
Abstract  Hot-firmg tests were carried out on a 1-cellGH, /GO, linear aersp ke nozzle engine w ith mund-to-rectangle
primary nozzle Test apparatus  structures and design param eters of the mam parts of the expermental engine are described
The prinary nozzle and mnner layer of the canbustion chanber were made of ablation resistantW -Cu ally and the aerospke
ran p was made of steel Five short duration hot firing tests on the aerospike engine w ithout generation cooling were executed
successfully The aerosp ke nozzle perfom ance was obtained under different Cyp; (Cypp is the the ratio of canbustion chan ber
pressure p, to anbient pressurep,). It is shown that good altiude can pensation of thmst and high efficiencies were yiekled in
the tests IfCypy = 110 efficiency is fron 93 10 956 . HCyp = 450 efficiency is from 966 1o 98% and efficiency is fran
9% 10 9% f Cypg = 1000 The prom ising efficiency of more than 98% at design pont can be expected
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Table 1 M odel engine param eters

under design cond ition

M xing ratio a 3 46
Canbustion chanber pressurep, M Pa 3 85
Canbustion chanber tanperature 7', /K 3427

Specific heat ratio ¥ L 198

Gas constantR /( J/kg* K) 632 06
Total flow satem /( kg/s) Q 901

M ass flow rate of GO, m3, /( kg/s) a 762
M ass flow rate of GH, my, /( ke/s) Q139
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Fig 1 Structure sketch of the model engine
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Fig 2 Sketch of round-to-rectangle prin ary nozzle
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Fig 3 Photograph and injector
plane sketch of the head
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Fig 4 M easured pressure in cold-flow test

Table 2 Feed systan param eters in the tests

05 pressure before O, pressure after

H, pressure H, pressure after N, pressure hefore

redactor/ Pa redactor/M Pa before redactor/M Pa redactor/M Pa aperture plane/M Pa
1 100 45 8 85 9 30 7 85 7 83
11 35 875 1L 7 8 35 8 38
3 100 45 8 85 9 30 7 83 7 83
Table 3 Valves operating param eters in the tests <00 -
Na 1 2 3 1000 ﬂ‘.ml.‘ N
05 valve open tme/s 26 26 26 1500 - M’ \
Desined stable workmg tme of S — | .
_ L5 L3 13 N l“ ~— MM o
the canbustion chanber/s _, 2500} e—p Al r £ £
Desined m king ratio 5 94 501 % 13 . oi0n /pﬂ"'“J W <
Designed pressure dop of Hy mjector™MPa 0 8426 1. 0361 1. 0093 = | ]
Desined pressure dwp of O; njector™MPa I 4450 L 2130 1 2459 i I f o
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Fig 5 M easured data in hot-firing test
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Fig 6 Prinary nozzle photograph after all tests
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