
Thesis’ topics in Acoustics for Master students of Mechanical Engineering. 

 

1. Design and Optimization of an acoustic metamaterial for sound control in duct acoustic 

applications. 

Recent progress in minimizing sound absorbers is driven by their great scientific significance 

and engineering value; however, compact devices for low-frequency sound are still 

challenging. This study aims at designing an acoustic metamaterial constitued of additively 

manufactured resonators which realizes extreme absorption properties to be used in duct 

acoustic applications (HVAC systems and mufflers). 

 

2. Additively manufactured porous materials in a small scale thermoacoustic engine. 

Thermoacoustic devices (engines and refrigerators) represent an emergent field of research 

where heat power is converted int acoustic power and, eventually into electric power. The 

most important element in these devices is a porous core, located into an acoustic resonator, 

undergoing a strong thermoacl gradient. This study focusses on designing a small scale 

thermoacoustic engine where the porous core is obtained by utilizing metal additive 

manufacturing technology. 

 

3. Non-reciprocal behaviour of a periodic arrangement of thermoacoustic cores. 

The propagation of acoustic waves within a porous material undergoing a thermal gradient, 

exhibits exotic properties, such as broken-reciprocity. In other words the acoustic waves are 

allowed to travel in a certain direction within the material but not in the opposite direction, 

resulting in an acoustic diode. This study focusses on the realization on a periodic 

arrangement on additively manufactured porous cores allowing unidirectional wave 

propagation.  

 

Thesis’ topics in Acoustics for Bachelor students of Mechanical Engineering. 

1. Wooden Micro-Grooved sound absorbing panel for room acoustic applications. 

Micro-Grooved (MG) panels are sound absorpbing elements, developed in TalTech in the last 

decade. These panels are obtained by engraving two mating metal sheets and they have 

been proved to be effective in muffler applications. This study focusses on designing and 

producing a wood panel, based on MG’s design, to be used in room acoustic applications. 

 

2. Sound Transmission Loss in a porous material undergoing thermal gradient. 

When a porous material undergoing a thermal gradient is placed within a tube where sound 

waves propagate, the sound transmission through the material changes according to the 

verse of propagation of the waves. This study focusses on measuring and analyzing the sound 

trannsmission loss in the two verses of propagation with the aim of prooving that this device 

can be used to obtain one-directional sound propagation. 


