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Effect of Combustors and Propellant Parameters on the
* eqe .
L Instability of Solid Rocket Motors
Donghee Lee*, Seunghyun Ryu*, Seongmin Joo*, Junseong Kim*, Heejang Moon**,
Honggye Sung**, Juneseo Yang***
ABSTRACT
In this paper, a theoretical study of low frequency non acoustic instability, the L*

instability, of a solid rocket motor is investigated. The L* stability criterion is determined by

analysing the L* stability curves of two very distinct propellants for five different

geometrical combustors. The L* instability of two extreme fuels showed totally different

behavior in terms of operating pressure of the combustor. A parametric study on the

stability for different chamber volume and different throat area keeping constant L* is

conducted and analyzed. It was found that one of the main parameters, the

non-dimensional critical characteristic time, requires an enough margin from the critical L*

stability curve.

Key Words : Combustion Instability(914E<H4), L¥ (a4 544<]), Solid Rocket

Motor(L A 27 X.E]), Stability Curve(AHE 4)
Nomenclature
M : Molecular Weight

a : Constant in Saint-Roberts Law m - Parameter defined by propellant
A : Parameter defined by propellant n : Exponent in Saint-Roberts Law
Ay : Burning Area P, : Critical Pressure
A, : Nozzle Throat Area P Chamber Pressure
C + Discharge Coefficient R : Universal Gas Constant
F : Parameter defined by propellant 7, : Flame Temperature
g : Acceleration of Gravity o . Thermal Diffusivity
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Table 1. Physical properties of propellants

JPL—534 Fuel A
n 0.86 0.34
Cp [1/secl 6.7x10° 6.2>x10°
M [g/gasmolel 24.78 26.74
o [em*/sec] 2.0x10°* 1.8x10°°
T; LK 3242 3543
a [in/sec] 0.00485 0.02776
pp Lg/em®] 1.69 1.78
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Table 2. Geometrical constraints

vV, lin®] A, lin®] L [in]
case 1
(baseline) 7.4882 0.1136 65.9
case 2 7.4882 0.1477 50.7
case 3 7.4882 0.1931 38.7
case 4 5.7602 0.1136 50.7
case 5 4.4048 0.1136 38.7
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