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Numerical investigation of combustion chamber performance of a turboprop engine in
different operating conditions

M. H. Mohammadi Mechanical &amp, Malek Ashtar University of Technology, Isfahan, Iran

M. Bazazzadeh Mechanical &amp; Aerospace faculty, Maalek Ashtar University, Isfahan, Iran

J. Fereyduni Mechanical &amp; Aerospace faculty, Maalek Ashtar University, Isfahan, Iran
Abstract

In this work, a 60-degree section of the can-annular combustion chamber of a turboprop engine has been investigated and
numerically simulated. unlike previous works, In this work focused on simulating of combustion and combustion flow inside the
chamber. For this purpose, by using computational fluid dynamics, the air flow around the chamber and the combustion flow inside
the liner have been simulated, according to the different operating conditions including cruise and take-off, and important
performance parameters such as static pressure drop and outlet temperature distribution, has been extracted. For turbulent flow
simulation, the K-¢ model has been used, and Eddy Dissipation Model (EDM) has been used for combustion flow. The results show
that in different conditions, the pressure drop at the chamber is in the range of 2 to 5% and the pattern factor is around 0.6. The
comparison of these results with the data obtained from the atmospheric tests indicates that the obtained results have a relatively
good match with the data obtained from the test.

Keywords: Combustion chamber, Computational fluid dynamics (CFD), Turboprop engine, liner, Atmospheric test.
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