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                                                             Introduction 
Viscous and thermal losses in acoustics are described by the Full Linearized 

Navier-Stokes (FLNS) model which often requires numerical methods to be 

solved in irregular geometries. Unfortunately, theses models are 

computationally very costly (memory and time costs). This present work 

introduces a lightweight model using isentropic Helmholtz solver to predict 

acoustical dissipation in relatively large cavities  in which velocity is supposed 

to have the profile of figure 1.     
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Figure 1. velocity profile in a large geometry 

Boundary-Layer losses theory 
 

 Perturbation theory: For large dimensions compared to boundary layers, acoustical fields in the bulk domain 

are less affected by the fluid viscosity and heat conductivity.      

Viscous losses 
 

Lost Energy density  

 

 
 

Total viscous energy lost  

 

Thermal losses 
 

Lost Energy density 

 

 
 

Total thermal energy lost 

 

 

     

Total losses 
 

Total lost Energy 

 

 
 

Energy damping rate 

 

 

     

     and     are tangential velocity and pressure neglecting 

viscosity and heat conductivity 

Applications 

 Conclusion: Efficient model (>20 times) for the  prediction of sound dissipation in large irregular cavities   
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Computation Time: FLNS ( VT ) ~ 5 days    ≠    Helmholtz ~ 5 hours 
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