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Fig. 1. The general schematic of thermoacoustic 
device 
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Fig. 2 Temperature distribution lengthwise the 

ceramic stack 
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Fig. 3. Schematic diagram of the heat transfer processes in the TAA 
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Fig. 4. Thermal convection flow in a cavity in 
the vertical (a) and horizontal (b) orientations 
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Fig. 5. The temperature field in the slotted 
channels under conditions of acoustic pulses 
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.  5.  .  1  –  ,  2  –  ,  3  –  ,    

4 – , 5,6 – , 7 – , 8 – ,    
9 – , 10 – , 11 – , 12 – -

, 13 – , 14 – , 15 – , 16 –  
Fig. 5. The schematic of the experimental setup. 1 – stack, 2 – heater, 3 – cooler, 4 – power sup-

ply, 5, 6 – ammeter and voltmeter, 7 – thermocouples, 8 – pressure sensors, 9 – hot-wire anemome-
ter probes, 10 – acoustic load, 11 – fan, 12 – auxiliary cooler, 13 – pump, 14 – tank, 15 – control-
lers,16 – PC 
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Fig. 6. Change  stack temperature, acoustic 
pressure, and oscillation speed during the TAD 

starting process 
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EXPERIMENTAL STUDIES OF HEAT 
EXCHANGES IN THE ELEMENTS OF 

THERMOACOUSTIC DEVICES  
Summary. This paper presents an analysis 

of the heat transfer processes characteristics be-
tween the elements of thermoacoustic heat ma-
chines (TAHM). The possible mechanisms 
these factors influence on the performance of 
TAHM  is  shown.  The  results  of  CFD  simula-
tion, physical experiments, and experimental 
plant schematic are shown. 

Key words: thermoacoustic, heat engine, 
energy, heat pump, heat transfer, acoustic wave, 
CFD modeling. 


