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An Experimental Study on Optimum Design of Half-Wave
Resonators for Combustion Stabilization

Ju Hyun Park* - Chae Hoon Sohn**

ABSTRACT

Acoustic design parameters of a half-wave resonator are studied experimentally for acoustic stability
in a model acoustic tube. According to standard acoustic-test procedures, acoustic-pressure signals are
measured. Quantitative acoustic properties of sound absorption coefficient are evaluated and thereby,
the acoustic damping capacity of the resonator is characterized. The diameter and the number of a
half-wave resonator and the diameter of the tube are selected as design parameters for optimal tuning
of the resonator. Optimum acoustic damping capacity is observed at smaller open area ratio as the

resonator diameter increases.
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Fig. 1 Schematic diagram of a coaxial gas-liquid
scheme injector
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Fig. 2 Schematic diagram of acoustic-test apparatus
(Den = 70~150 mm, Ler = 300~500 mm)
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Fig. 3 Absorption coefficients as a function of
frequency in the enclosures with D, = 70,

100 and 150 mm (d...= 7 mm)
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Fig. 4 Absorption coefficients of the resonators with
d.,=7 mm and D, =70 mm for the

various numbers of resonators
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Table 1. The numbers and the open-area ratios of half-wave resonators for optimal damping

Resonator a5 a7 14 16 721
Number| Area |Number| Area |[Number| Area |Number| Area |Number| Area
Enclosure (EA) (mm) (EA) (mm) (EA) (mm) (EA) (mm) (EA) (mm)
a70 17 333.8 7 269.4 1 154.0 - - - -
(A, = 3848mm) 8.7 % 7.0 % 40 % - - - -
%100 31 | 6087 | 14 | 5388 - - 1 201.1 - -
(A, = 7854 mi) 78 % 6.9 % - - 2.6 % - -
%150 - - 33 | 12670 | - - - - 1 346.4
(4., =17671mr) | - 72 % - - - - 2.0 %
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