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Acoustic impedance characteristics of traveling wave
thermoacoustic engine with acoustic amplifier

DONG Shi-chong, XU Mo-bei, SHEN Guo-qing, ZHANG Shi-ping, AN Lian-suo
(School of Energy, Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In this paper it is found that the optimal working state of a linear alternator is related to the output acoustic
impedance characteristics of the traveling wave thermoacoustic engine by analyzing the electric-force-acoustic analogy
of the linear alternator in the traveling wave thermoacoustic power generation system with an acoustic amplifier (here-
inafter referred to as system). The output acoustic impedance characteristics of the system are calculated by using
DeltaEC software. The calculation results show that when the imaginary part of the acoustic impedance is X,= 1x10’
Pa-s-m?, the maximum output sound power of the system is 545.47 W, and the maximum thermoacoustic conversion
efficiency is 7.2%. When the imaginary part X, of the output acoustic impedance varies from 3.9x10° to 1x107 Pa-s-m*
and when the real part R_ varies between 1.37x10° and 2.31x107 Pa-s'm?, the equivalent displacement varies from 1.89
to 6 mm, which meet the displacement requirements of linear alternators. Combined with the influence of output
acoustic impedance on the phase difference between pressure and volume flow rate and the operating frequency of the
system, it is found that when the real part R, of acoustic impedance is in the range of 1.37x10° to 2.31x107 Pa-s-m
and when the imaginary part X, of the acoustic impedance is between 7.5x10° and 1.0x10” Pa-s-m?, the system has a
good working condition.
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