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— ~ Abstract

This three-year proposal aims at design, fabrication and experimental study of small cooling
devices. The first year will focus on the stack, perhaps the key component in a thermoacoustic
device, and its performance. The second year will focus on the driver (micro-speaker) and its
performance. The focus of the third year would be to integrate results from the first two years.

Since the second year effort is ahead of schedule (finished integration), the third year emphasis
was placed confirming results of system integration, collecting and analyzing data. Results clearly
indicated success in obtaining thermoacoustic efforts. The pressure fluctuation is up to 8% of the
mean pressure. Two stack designs were investigated: ceramic and the MEMS-based stack. Results
show that for the ceramic stack, the pressure fluctuation is 6% at 150Hz., and the temperature
difference is 4.4 degrees. For MEMS-based stack, the temperature difference is 0.8 degree. Heat
accumulation problem of the driver piston is seen as the dominant source of heat input into the
device.
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