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Nowadays, turbocharged internal combustion engines (ICEs) are very common in 

automotive powerplants, monopolizing the Diesel sector and having a steadily 

increasing percentage in the gasoline one. In this frame, the interest in modeling the 

behavior of the turbomachinery components involved, with the ultimate goal of 

characterizing the performance of the turbocharged ICE, seems clear. A turbomachine 

can be simulated using 3D-CFD software, but its computational cost does not allow to 

reproduce the whole turbocharger test rig. Moreover, the existence of long ducts 

requires a considerable computational time until the pressure reflections at the 

boundaries dissipate in order to reach a periodic solution.  

 

The use of non-reflecting boundary conditions reduces the needed length of ducts 

without introducing spurious wave reflections. An anechoic boundary condition (BC) by 

means of the Method of Characteristics has been previously developed, considering 

the case of an inviscid and adiabatic 1D flow of a perfect gas. However, real flows do 

not behave in such ideal manner. In this paper, the extension of the scope of the 

previous BC is sought. In this way, a methodology to evaluate the performance of the 

anechoic BC under these real flow situations is shown. The consideration of ideal gas 

instead of perfect gas, the flow viscosity and the non-homentropic flow make necessary 

to modify the Method of Characteristics, since the Riemann Invariants are not constant 

any more. In this frame they are named as Riemann Variables. An additional issue that 

has been considered is the effect of swirl flow, as the one in the turbine outlet, on the 

anechoic BC. Some improvements to be implemented in the BC are proposed in order 

to have a better performance in these real flow situations. 
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