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Performance of A Low Thrust Storable Engine
With Large Area Ratio Nozzles

Kazuo KUSAKA, Yukio KURODA, Masahiro SATO
Makoto TADANO, and Shigeyasu IIHARA

ABSTRACT

High altitude simulation tests of a storable engine with a thrust of
500 N and a chamber pressure of 700 kpa were conducted to evaluate the
nozzle performance at low thrust and low chamber pressure. Since the
available facility did not allow tests of such an engine, an auxiliary annu-
lar ejector/diffuser system was developed. Two injectors, one with 15%
fuel film cooling and the other 25%, were used. A comparison of perform-
ances between nitrogen tetroxide/monomethyl hydrazine (NTO/MMH)
and nitrogen tetroxide/hydrazine propellant systems was made. A vacuum
specific impulse of 305 seconds was obtained with NTO/MMH and a150: 1
area ratio nozzle at a energy release efficiency of 95%. By altering fuel
from MMH to hydrazine, a peak specific impulse of 317 seconds was
measured with 25% film cooling and a 150 : 1 nozzle. Large area ratio
specific impulses can be predicted generally within 0.5% when energy re-
lease efficiencies are evaluated from sea level thrust measurements with a
low area ratio nozzle.
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Injector Element 12up) 1200
Film Coolant Flow % fuel 15,25 25
Nozzle Throat Dia. mm 22.4 22.4
Nozzle Area Ratio 150:1 150:1

a) Unlike Doublet
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x6 HHEROTUIYHE

Propellant Nz 04 MMH Ng H4
Density at 20°C, g/cc 1. 445 0. 879 1. 008
Viscosity at 20°C, CP 0. 416 0. 85 0. 97
Boiling point, C 21.15 87. 5 113.5
Freezing point, C -12.2 —52.5 1.5
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