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Table 1 Comparative results of the total energy intervals

method E\ /] EY /)
interval perturbation approach [11.46,14.04] [13.94,18.48]
properties of interval variables [11.55,14.17] [14.17,18.79]
affine arithmetic [11.96,13.60] [14.84,17.74]
inverse affine matrix [12.25,13.29] [15.09,17.47]
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Parameter Uncertainty in Statistical Energy Analysis

XIAO Yanping', SONG Haiyang’, YE Xianhui’
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Abstract: The statistical energy analysis (SEA) is an effective method to calculate the vibra-
tion and noise, where the damping loss factor and the coupling loss factor have very small val-
ues and usually are difficult to accurately measure. Then large measurement errors result in sig-
nificant deviation between the calculated value and the true value of the total energy. To tackle
this problem, 4 kinds of different energy interval analysis methods: the interval matrix pertur-
bation approach, the method based on the properties of interval variables, the affine arithmetic
and the inverse affine matrix, were used to calculate the steady-state SEA subsystems, where
the effects of measurement errors of the damping loss factor and the coupling loss factor on the
calculation results were fully considered. Two numerical examples with different errors of loss
factors were provided, and the total energy intervals based on different methods were com-
pared. The work improves the existent SEA theory and proves the superiority of the inverse af-
fine matrix over other methods.

Key words: statistical energy analysis; measurement error; damping loss factor; interval anal-

ysis method
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