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Numerical Simulation.of the Hydrogen Increament to Natural Gas on
Combustion Characteristics in Industrial Burner

Ebrahim Afshari2*, Mahdiye Haratin Aval?, Nabi Jahantight*,

a Associate Professor, University of Isfahan, Faculty of Engineering, Department of Mechanical Engineering
b Associate Professor, University of Zabol, Faculty of Engineering, Department of Mechanical Engineering

Abstract

Injecting green hydroegen into natural gas is considered a renewable energy storage
method. It is a cost-effective option for providing heat and electricity to residential
and commercial sectors while reducing the carbon content of natural gas networks.
By injecting less than 10% hydrogen into natural gas, there is no need to change the
combustion infrastructure. The aim of this study is to investigate hydrogen injection
into the urban gas transmission network by numerically simulating the combustion
chamber of a natural gas and hydrogen mixture and finding the appropriate natural
gas/hydrogen ratio by examining the combustion characteristics. For this purpose,
the conservation equations of mass, momentum, energy and chemical components
have been solved numerically. Comparison of the results of the present method with
the experimental results, shows the high agreement and accuracy of the solution



method. The results show that adding hydrogen increases the temperature and flame
elongation, reduces carbon dioxide emission, increases water and the amount of
NOXx produced. In the case of 2.5% hydrogen, the heat of reaction is reduced
compared to pure methane, but gradually and with increasing hydrogen percentage,
the heat of reaction increases.

Keywords: Numerical Simulation, Mixed Fuel, Hydrogen, Produced NOX,
Combustion Chamber
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