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ABSTRACT

A simple Crocco’s n—7 time delay model and linear analysis of fluid flow coupled with acoustics
are combined to investigate the high frequency combustion instability in the combustion chamber of
LOX/hydrocarbon engines. The partial differential equation of the velocity potential is separated into
ordinary differential equations, and eigenvalues that correspond to tangential resonance modes in the
cylindrical chamber are determined. A general solution is obtained by solving the differential equation
in the axial direction, and boundary conditions at the injector face and nozzle entrance are applied in
order to calculate the chamber admittance. Frequency analysis of the transfer function is used to
evaluate the stability of system. Stability margin is determined from the system gain and phase angle
for the desired frequency range of 1T mode. The chamber model with variable baffle length and

configurations are also considered in order to enhance the 1T mode stability of the combustion
chamber.
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Fig. 1 Schematic diagram of combustion.
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Fig. 2 Up and down-stream admittance.
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Fig. 3 Chamber admittance.
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Table 1. Specification of combustion chamber.

Item Value Item Value
Dy, 1.00 R, 0.50
D, 1.73 O pn 30°
L., 0.93 R, 1.10
L, 1.34 R, 0.75
Ly, 2.27 R, 0.31
Table 2. Operating condition.
Item Value Item Value
m, 1.00 Apry 0.38
m; 0.29 APpinj | 017
m,, 0.71 Ap,, 0.25
Pa 1.00 APpuy 0.03
Apy 0.55 APpainj | 022
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Fig. 4 System gain and phase angle.
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