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Fig.2 Gas flow in a nozzleless rocket motor.
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Fig.4 Effect of head-end pressure and pressure ratio 2,/FP, on
specific impulse and specific impulse ratio.
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Combustion Characteristics of Nozzleless Rocket Motors

by Hajime Okuhara*

A fundamental concept and theoretical analysis of nozzleless rocket motors were
presented in this study. The internal flow in a tubler propellant grain reaches its choked
condition at the aft-end of the grain. The flow and combustion conditions are determined
as a function of the static pressure at the head-end of the propellant grain. The static
pressure decreases with approaching the aft-end of the grain, and thus the effect of the
erosive burning increases also with approaching the aft-end of the grain. Therefore, the
overall burning rate of the propellant grain increases due to the internal flow. Experimental
results done by a microrocket motor indicate that the choked condition is obtained by a prac-
tical rocket motor size. Though the chamber pressure decreases rapidly after the ignition,
the burning aurface area increases rapidly, and the rate of thrust decrease with time appears
insignificant.
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