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«—Helmholtz Resonators
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Main research themes and their characteristics

Amplification of thermoacoustic oscillations by connecting Helmholtz resonators

«—Helmholtz Resonators

Thermoacoustic phenomena have attracted much attention over the past few decades in view of potential
applicability to novel heat engines or refrigerators. Thermoacoustic oscillations of a gas in a straight tube or in a
looped tube occur spontaneously by the use of so-called stack of many squared pores sandwiched by hot and
cold heat exchangers to impose a steep temperature gradient. In thermoacoustic oscillations, nonlinearity gives
rise to higher harmonics of fundamental oscillations so that energy cascade takes place. This cascade becomes
prominent, as the pressure amplitude of the oscillations grows, and it tends to distort the pressure profile and
suppress increase in maximum amplitude. To avoid these and to generate oscillations of higher amplitude, we
propose connecting Helmholtz resonators to the tube (Fig. 1). By connecting the Helmholtz resonators locally so £
as to annihilate the second harmonics, the pressure profile resumes sinusoidal and the peak-to-peak value of the Pressure Sensors —>

excess pressure increases considerably relative to the one without the resonators. Fig. 1 lllustration of a looped tube with a pair of stacks
subject to a gradient and i
diametrically on exactly the opposite side of the loop.
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Future prospects

Experimental studies are performed to demonstrate an enhancement of a thermoacoustic electricity generation by using Helmholtz resonators. It is
expected that the use of resonators increases thermoacoustic electricity generation compared to the case without them.




