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Hot-firing tests on aerospike nozzles
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Abstract; Comprehensive studies on hot—firing tests of the aerospike nozzles are presented.
Hot~firing performance of aerospike nozzles with solid propellant, gaseons Oyalcohol (GO /alcohol)
and gaseous Hygaseous 0, (GH4GO,) propellant combinations was obtained in the tests. Two types
of plug ramps — the tile—shape and the flat shape were designed for acrospike nozzle experiments. It
was shown that the aerospike nozzle was well suitable for large operation altitude range solid rocket
motor or liquid rocket engines. The efficiency of experimental GQyalcohol propellant aerospike noz-
zle with tile—shaped cylindrical plug ramp reached 95%, the altiiude compensation capacity of the
aerospike nozzle was also verified. GHYGQ, propellant hot-firing tests were carried out on a 1-cell

aerospike nozzle and a 3-cell aerospike nozzle. Multi-pipe detonation wave ignitor was successfully
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performed in the tests. For 1—cell aerospike nozzle, efficiency was 93% to 95% around Cyge=110, of-
ficiency was %6% to 98% around =450 and efficiency was 93% to 96% around Cip=1000. For

3—cell aerospike nozzles, efficiency varied from 92% to 93.5% around Ci=50 and efficiency varied

from 95% to 96% around Cus=350. At design point the promising efficiency of more than 98% can

be expected.
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Tab.l Experimental parameters under design condition
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