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Vibro-acoustic Analysis of Simplified Satellite Model by Using the
Statistical Energy Analysis Technique
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ABSTRACT

At the lift-off condition, the combustion and jet noise of launch vehicle produces a severe acoustic environment and the acoustic
loads may be damaging to paylaod and equipments. Prediction of the acoustic environment is thus needed to support the load-
resistive design and test-qualification of components. Currently, such a high frequency problem is usually dealt with by using the
SEA technique, for which the assumptions should match reasonably well with the vibro-acoustic condition of system. The
subsystems of SEA model was composed of 16 flat plates, 8 L-shaped beams, and 2 acoustic cavities. The frequency range was 400
Hz - 4 kHz considering the modal parameter. The experiment was performed in a high intensity acoustic chamber, in which the
diffuse acoustic field was assured. By comparing the SEA analysis and the experiments, the error less than 5 dB was observed.
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Fig. 1. Experimental setup
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Fig. 2. Diffuse acoustic field pressure level

Fig. 3. SEA model of simplified satellite
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Fig. 4. Damping loss factor of the plate
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Fig. 5. Comparison of vibration level of plates
between analysis result and experimental result with
experimentally determined damping loss factor



