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Thrust modulation performance analysis of pintle-nozzle motor

Joung-Keun Kim* and Jong-Ho Park**

ABSTRACT

Theoretical thrust equations for the diverse nozzle expansion condition were derived. By
using the obtained thrust equations, parametric studies were carried out to estimate the
effect of pressure exponent, minimum operation pressure, ambient pressure and
extinguishment pressure on thrust modulation performance in pintle-nozzle solid rocket
motors. Analysis results showed that thrust turndown ratio can be easily attained by small
nozzle-throat area variation at high pressure exponent, low minimum operation pressure,
high ambient pressure and high extinguishment pressure condition. At those conditions, the
highest chamber pressure to obtain the intended thrust turndown ratio can be minimized.
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o Smaller Throat Area

® Raises Chamber Pressure
® Increase Burn rate

® Increase Thrust

(a) (b)

o Larger Throat Area

¢ Lowers Chamber Pressure
¢ Slows Burn Rate

® Lowers Thrust
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