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ARTICLE INFORMATION ABSTRACT
Original Research Paper Now a days gas turbines are widely used in the transportation and energy industry. According to
Received 09 November 2017 Combustion of fossil fuels in these engine, environmental concerns have increased due to production of
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¢ ' i nitrogen oxides and carbon monoxide. Various methods have been offered to reduce the emission of
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pollutants. One of these methods is adding steam or water to the combustion chamber to reduce the
flame temperature. Different methods can be applied to add steam to the combustion chamber, in this

éi"::;i; Caiibiiste: study, the steam 1s added to the diffuser and premixed with air into the combustion chamber. Steam
Chemical reactor network addition influences the combustion process inside the combustion chamber, which should be considered
Steam addition during the combustion chamber design process. Therefore, a model for the conceptual design of the
Pollutants emission chamber geometry and the effect of adding steam on it will be presented. For this purpose, the data from

an actual combustion chamber will be used to compare results of geometry design by using this model
and to study the influence of steam on the chamber geometry. To investigate the combustion chamber
performance, the chemical reactor network method for combustion modeling will be used. First, with
this procedure an annular conventional combustion chamber will be modeled without steam addition
and the results of this method will be compared with the actual data of this combustor. Then the effect
of adding steam on the performance will be investigated. The study will show adding steam is an
effective way to reduce the flame temperature and emission of pollutants. As an example of the results,
in the take-off condition, by adding 15% steam mass to the combustion chamber, nitrogen oxides
emissions are reduced by more than 90% compared to when the engine is operating in the dry condition.
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Fig. 12 Nitrogen oxides emission changes due to the steam addition for
CFM-56 engine
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