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Numerical Study of the effect of pintle shape on the thrust level

e B ot

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

ABSTRACT

The effect of pintle shape on the thrust level Solid Rocket
Motor(PNSRM) was studied numerically using the Spalart-Allmaras turbulent model of
Fluent. Mass flow rate of PNSRM was always less than theoretical value and the extent of
decrease in mass flow rate grew in the large pintle because of increase in the relative
boundary layer thickness between pintle body and nozzle wall. The bigger pintle size was,
the more thrust of pintle tip pressure was obtained.. Meanwhile the more thrust of nozzle
and chamber pressure decreased. Hence, total thrust of big pintle was less than a small

of pintle-nozzle

pintle under same throat area condition. Specific impulse was relatively flat for all pintle
shape.
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Pintle Extracted From the Throat Pintle Inserted Towards the Throat

High
Pressure

Low Thrust High Thrust

=

« Smaller Throat Area

* Raises Chamber Pressure
+ Increases Burn Rate

* Increases Thrust

= Larger Throat Area

« Lowers Chamber Pressure
= Slows Burn Rate

= Lowers Thrust
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