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Investigation of Combustion and Systematic Performance of a Gas Turbine System

With Lean Burn Catalytic Combustion Chamber
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(School of Mechanical Engineering, Shanghai Jiao Tong University, Minhang District, Shanghai 200240, China)

ABSTRACT: The flowsheet and characteristics of a lean-burn
catalytic combustion gas turbine system were investigated. The
simulation results were determined by utilizing improved
plug flow reactor(PFR) model and validated by experimental
data. The effects of operating parameters on catalytic
combustion were analyzed. The system models were built in
Aspen Plus and three independent design variables, i.e.
compressor pressure ratio, regenerator effectiveness and
turbine inlet temperature(7,1) were selected to analysis the
systematic performance. The main results show that: if
effectiveness and 7);r are constant, the combustor inlet
temperature decreases with the increasing of pressure ratio. In
order to maintaining methane conversion, the methane

concentration is increased and the thermal efficiency is reduced.

It is a necessary condition to choose a reasonable 7;r. When Tyt
and pressure ratio are constant, the lower the effectiveness is,
the lower the thermal efficiency is. When the effectiveness is
constant and lower than threshold value, the higher pressure
ratio is, the more significant effects on the performance of
catalytic combustion are.

KEY WORDS: lean burn catalytic combustion; gas turbine;
modelling; performance
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Fig. 1 Schematic diagram of LBCCGT system
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Fig. 2 Schematic diagram of catalytic
combustion bench-scale rig
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Tab. 2 Physical parameters and operating
conditions of the catalytic combustor
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Fig. 5 Effects of various operating parameters
on methane conversion
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Fig. 6 Effect of inlet temperature and operating
pressure on methane conversion
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