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Numerical Study on High Temperature Air Combustion Characteristics of Natural Gas

LI Xing, JIA Li, ZHANG Tian-tian, YANG Li-xin
(School of Mechanical and Electronic Control Engineering, Beijing Jiaotong University, Haidian District, Beijing 100044, China)

ABSTRACT: The combustion characteristics of natural gas
with high-temperature air combustion technology in a U-type
combustion chamber were studied numerically. The eddy
dissipation combustion model (EDM) coupled with Speziale,
Sarkar and Gatski Reynolds stress model (RSM) was applied to
model turbulence combustion. The effect of radiation heat
transfer was considered. The thermal and prompt NO formation
models were employed to calculate NO emissions. Results of
numerical simulation were in line with the corresponding
experimental data. The effects of some key parameters such as
combustion air temperature, excessive air ratio and oxygen
concentration on combustion characteristics were systematic
discussed. The gas temperature, average wall heat flux and NO
increase with the combustion air temperature increasing. The
maximum gas temperature and NO emissions increase with the
combustion excessive air ratio increasing, the average gas
temperature and heat flux increase at first and then decrease,
and the maximum heat flux can be obtained when the excessive
air ratio is 1.2. The uniformity of gas and average wall heat
flux increase with the oxygen concentration of combustion air
decreasing, and NO generation decreases significantly.

KEY WORDS: high temperature air combustion; natural gas;
NO emission; numerical simulation
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Fig. 1 Schematic diagram of the experimental test facility
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Fig. 3 Physical model of natural gas high
temperature air combustion
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