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Abstract 

 

A new concept of reverse fuel injection is introduced to enhance the fuel-burning rate in 

upward swirl can-type gas turbine combustor. The existing combustor has conical shaped 

injector where fuel jets are arranged on 90
ᴼ
 cone. In reverse fuel injection, the injectant exits 

the fuelling device in reverse axial direction towards the wall of hemispherical dome. The 

dome wall deaccelerates the fuel jet first and then fuel flows in all directions. The injector 

length is chosen as design variable for analysis of reverse fuel injection flow field. 

Combustion experiments are carried out for existing conical injector and different reverse 

fuel injectors. Large Eddy Simulations (LES) are carried out to simulate non-premixed 

turbulent combustion flow field and it is combined with Discrete Ordinates (DO) method for 

the radiation modelling. The turbulence-chemistry interaction is modelled using presumed 

shape Probability Density Function (PDF) approach. Results obtained show that reverse fuel 

injection provides rapid near field mixing and better fuel penetration. Improved mixing 

results into release of large amount of heat energy during combustion, which increases 

combustion efficiency and reduces CO emission level without adversely affecting the NOx 

emission level. The obtained results show that injector length influences mixing efficiency, 

residence time and emission level. There exists an optimal penetration height for efficient 

mixing and total pressure recovery efficiency and it is achieved when injector length is kept 

at 5mm in the present study. Thermal imaging of outer wall of combustor demonstrates that 

reverse fuel injection does not adversely affect the wall temperature. 
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1. Introduction 

 

Can-type gas turbine combustors due to their simple design and ease of maintenance are used 

in aviation sector and in industrial land based stationary gas turbines for power generation. 

The conventional can-type combustor features air swirler followed by fuelling device, 

hemispherical head, cylindrical barrel and circular to rectangular nozzle. Numerical 

simulations and experimental studies to interpret flow, combustion and emission 

characteristics of conventional can-type combustor are reported in several literature [1-5]. 

Literature suggests that interaction between swirl and primary air jets mainly governs the 

flow physics and flame characteristics inside the combustor. Studies have demonstrated that 
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