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Analysis on factors affecting error between acoustic measurement
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Abstract ;: Dynamic pressure data is very important for the analysis of acoustic properties and com-
bustion instability in combustion chamber. Due to the limited number of measuring points, the acoustic
simulation is also needed to obtain mode distribution and response curve to provide multi-dimensional in-
formation for actual engineering analysis. In some cases,the frequency interval between the primary and
secondary modes is too small,and the amplitude of the primary mode is not prominent. The error between
acoustic measurement and simulation will seriously affect the judgment of the actual acoustic mode type.
Through the acoustic simulation and experiment of a sub-scaled gas generator,the error sources were spe-
cifically analyzed,including the sampling point position, the inlet temperature, the recessed small cavity
for injection and measurement. It is indicated that the acoustic simulation has enough precision to achieve
the actual mode frequency distribution, but the frequency difference caused by temperature variation

should not be ignored. Furthermore ,the mode amplitude should be reconsidered when the sampling point
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is not in anti-node area. The recessed small cavity for injection or measurement will decrease or increase

the amplitude of a certain specific mode , respectively.

Keywords : acoustic measurement; acoustic simulation; acoustic experiment; error analysis; com-

bustion instability
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Fig. 1 Sub-scaled model and positions of acoustic

source and sampling points
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Fig.2 Experimental principle and system
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Fig. 4 Comparison of experimental and simulated

acoustic mode frequencies
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Fig. 6 P, distribution of each mode caused by

temperature change
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