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Abstract—The present work is related to the problem of 

energy autonomy within sensor networks embedded onboard 

aircrafts. More precisely, the design and experimental testing of 

an aeroacoustic energy transducer associated with dedicated 

power management electronics are described. 
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Various ambient energy sources (solar, thermal, vibrational, 

etc…) have been considered for powering wireless embedded 

sensors. However, there are locations on an aircraft, where 

these energy sources may not be reliable, or not available at 

all. In order to provide an alternate source, energy harvesting 

from aeroacoustic noise has been investigated.  

 

This technique consists in submitting a small cavity to an 

airflow such as that can be found outside an aircraft. It 

produces steady pressure oscillations, which can be converted 

into electricity using for instance a piezoelectric transducer. 

One advantage of such a technique is that power generation 

only relies on the aircraft speed, which can be assumed to be 

always present during normal operation, and represents an 

abundant resource. 

 

It has been previously reported that such a transduction 

mechanism can be used to produce electrical power using 

acoustic resonators [1,2] as well as simple rectangular or 

cylindrical cavities [3,4], where the useful power can be in the 

range of milliwatts. 

 

Here we report advances in the process of demonstrating 

the capabilities of aeroacoustic energy harvesting in supplying 

power to an autonomous wireless sensor node. A transducer 

based on a rectangular cavity and a piezoelectric diaphragm 

Fig. 1. Principle of the aeroacoustic energy harvester 

has been fabricated (see Fig. 1) and tested under varying 

airflow speeds up to Mach 0.6. A sample voltage amplitude 

spectrum is shown on Fig. 2, where it can be seen that such a 

transducer is able to produce clear distinct tones, which makes 

it suitable for use with common piezoelectric interface 

circuits. 

 
In order to improve power transfer from this transducer, a 

dedicated power management circuit has been designed. It 
consists of a self-powered SSHI converter (Synchronized 
Switch Harvesting on Inductor [4]) associated with a buck-
boost converter used to perform load matching [5,6]. This 
circuit is shown to be able to deliver electrical power in the 
milliwatt range. A self-standing system capable of charging a 
pair of supercapacitors and supplying power to a wireless 

temperature sensor is demonstrated. 

 



Fig. 2. Generated voltage amplitude spectrum at Mach 0.4 
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