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Abstract 
This paper shows a methodology for preliminary 

sizing of a low emission combustor. The approach used 
is multi-disciplinary in nature, applying different 
algorithms to capture complex processes such as 
chemical reaction, jet mixing, and heat transfer. The 
resulting set of procedures allows a designer to quickly 
define the geometry of the combustor and provides an 
assessment of its performance. Procedures for sizing of 
different parts of combustion system such as swirler, 
liner, casing, and dilution holes are described. Also, 
methods for air partitioning, performance analysis of 
primary and dilution zones, stability assessment, and 
emission estimation are presented.  A computational 
program is developed based on the sequence of 
procedures discussed in the paper, and an example of 
design is also presented for combustion chamber of an 
industrial gas turbine.  
 
1. Introduction 

Emissions regulations have necessitated new gas 
turbine combustor designs with low pollutant emissions. 
The demand for new improved designs with low 
pollutant emissions is rapidly moving to the forefront of 
combustor development. Automated combustor design 
tools have the potential to reduce the development time 
and costs. At the same time the preliminary sizing model 
can be joined with the optimization process. 

 The aim of the present work is to provide information 
for low emissions combustors design methodology. The 
emphasis of this methodology is on the practical aspects 
of combustor design. Different methods in literature are 
studied, evaluated, and integrated into a uniform 
approach for design of combustion system. Some 
equations utilized in the calculation are based on 
empirical works available in the literature or in the 
accumulated experience of some decades of gas turbine 
utilization. The idea of the present work is not to show 
“the state of the art” of combustion chamber design, but 
a methodology that does not require sophisticated 
computational calculations. So that, classical empirical 
results are used to obtain the combustor configuration 
and operational parameters. 
 
2. Preliminary Sizing Procedure 

Different steps for preliminary sizing of low emission 
combustion system for power generation and industrial 
gas turbine are shown in flowchart as follows. 
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