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Numerical Study on Applicability of Modeling Methods
for Micro Gas Turbine Combustion Chamber

SHEN Si-yuan,ZONG Chao, JI Chen-zhen,ZHU Tong
(School of Mechanical Engineering and Energy, Tongji University , Shanghai, China, Post Code: 201804 )

Abstract: In order to obtain one kind of economical and accurate modeling experimental method of micro
gas turbine (MGT) combustion chamber,the numerical simulation researches on various modeling crite-
ria, air temperatures and fuel control strategies were respectively performed based on a simplified 2D mod-
el comparing with the design condition. The research results show that for the MGT combustion chamber
with the fuel of methane,the standing time of fuel mixture across the combustion reaction zone increases
and the recirculation zone reduces as the pressure index n increases. The modeling effects of the pollutant
emission are more accurate with n between 1.75 and 2. 0. The modeling results of outlet temperature dis-
tribution and flow field structure can be oblained more exactly when n is 1, that is when adopting equal
volume flow rate criterion. Through adopting equal combustion efficiency L criterion, when the theoretical
combustion temperature remains changeless under modeling state and the air temperature decreases from
493 K to 300 K, the average temperature and standing time of reaction zone change slightly , NO, emission
increases by 10 ppm and the combustion efficiency is reduced by 0. 5% ,resulted in the great enhance-

ment of CO emission with insufficient combustion. When carrying out the low-pressure modeling experi-
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ment of MGT combustion chamber,a modeling method using L criterion with modeling air temperature at

room temperature can be adopted to achieve more accurate modeling results of pollutant emission more e-

conomically, the NO,, emission can be obtained through the temperature control strategy and the equiva-

lent ratio control strategy is suitable for measuring CO emission.

Key words: micro gas turbine combustion chamber,low pressure modeling criterion , pressure index,nu-

merical simulation
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Fig. 1 Geometrical structure diagram of combustion

chamber
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Fig. 3 Flow field structure of the combustion
chamberunder the design condition and various

modeling states
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Fig. 6 Combustion performances vary with various

pressure indexes under modeling states
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Tab. 4 Parameters of combustion chamber inlet

under various modeling air temperatures
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chamberunder various modeling air temperatures
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