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ABSTRACT

The low-altitude earth observation satellite is generally equipped with high performance camera as a main
payload which is vulnerable to vibration environment. During the launch process of a satellite, the combustion and
jet noise of launch vehicle produce severe acoustic environment and the acoustic loads induced may damage the
critical equipments of the satellite including the camera. Therefore to predict and simulate the effect of the acoustic
environment which the satellite has to sustain at the lift-off event is very important process to support the load-
resistive design and test-qualification of components. Statistical Energy Analysis(SEA) has been widely used to
estimate the vibro-acoustic responses of the structures and gives statistical but reliable results in the higher
frequency region with less modeling efforts and calculation time than the standard FEA. In this study, SEA
technique has been applied to a 3-Dimensional model of a low-altitude earth observation satellite to predict the
acceleration responses on the structural components induced by the high level acoustic field in the launch vehicle
fairing. In addition, the expected response on each critical component panel was calculated by the classical method
in consideration of the mass loading and imposed sound pressure level, and then compared with SEA results.
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Fig. 2 Plate, Shell, and Beam Elements
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Fig. 4 Diffused Acoustic Field
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Fig. 5 Solar Array Responses(Expr. vs. SEA)
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Fig. 6 Modal Density of Critical Structures
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Fig. 7 Platform Responses
(Vibro—Acoustic Calculation vs. SEA)
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