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Analysis of Liquid Fuel Spray and Combustive Flow Characteristics 
inside a Combustion Chamber 

 

Abstract  
The purpose of this paper is to analyze the combustion characteristics in the reactive flow inside an aero 
gas turbine model combustion chamber under different conditions of liquid fuel spray. In order to model 
the two-phase flow of fuel and gas droplets, the Euler-Lagrange approach and two-way connection between 
the gas phase and the droplets have been used. To solve the governing equations, the finite volume 
structured mesh has been used. The Reynolds Navier Stokes (RANS) averaging approach and discrete 
ordinate model have been used to simulate flow turbulence and radiative heat transfer. The steady flamelet 
reaction model and the probability density function have been employed to model the combustion and 
interaction between turbulent and reactive flow, respectively. Also, a chemical mechanism with 26 
reactions and 17 species has been used to model the combustion of Jet-A fuel. NOx modeling has been 
done as a post-processing by the finite rate model. The results indicate that increasing the fuel spray velocity 
promotes combustion in the initial region and higher flame temperature, and finally increases the amount 
of NO pollutant. The smaller spray cone angle causes the droplets resulting from the spray will be 
concentrated in a smaller area and will reduce the NO pollutant. 
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