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ABSTRACT

In this study, numerical simulations were performed to determine the dynamic characteristics of a
pintle nozzle, with changes to the chamber boundary conditions. To apply movement, to the pintle,
the nozzle and pintle were created separately by an auto-grid generation program using an overset
grid method. The chamber boundary conditions were selected between a constant mass-flow rate
condition and a propellant burn-back condition. The pressure and thrust characteristics of the constant
mass-flow rate condition were determined by changing the ratio of the mass-flow rate in the inlet. The
propellant burn-back condition was considered by formulation of the combustion rate. The burn-back
conditions represented nonlinear phenomena, unlike the constant mass flow rate, and a small flow rate
resulted in a large change in the chamber pressure.
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Fig. 1 Schematic of solid propellant pintle nozzle.
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Table 1. Boundary conditions at analysis case.

Case Boundary Condition ﬂ[k]
1 0.7 kg/s
2 1.4 kg/s 300
3 3.5 kg/s
4 Burnback 2,800

1PPNQ dInssaig

Pintle

Overset grid zone

Fig. 4 Grids configuration and boundary conditions.
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Table 2. Initial chamber pressure at analysis case.

Case Boundary Condition Initial P,
1 0.7 kg/s 38.1 bar
2 1.4 kg/s 76.2 bar
3 3.5 kg/s 190.4 bar
4 Burnback 20.7 bar
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Fig. 12 Thrust ratio at analysis case.
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Fig. 13 Chamber pressure at propellant exponent.
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14 Chamber pressure ratio at propellant exponent.
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