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Numerical Simulation of Micro-combustion Engine to Burn
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Abstract; The annular low-nitrogen combustion chamber of an 80 kW micro gas turbine was appropriate-
ly modified, and its combustion and NO, formation characteristics were studied by numerical simulation.
The research results show that the combustion chamber based on natural gas fuel is changed to burn the
ammonia/hydrogen mixed fuel, the fuel volume flow increases when the output power is the same, and
the fuel intake speed is reduced by increasing the diameter of the fuel intake nozzle; when the hydrogen
blending ratio is 0. 3, the combustion chamber of the structure is not fully burned, and the combustion ef-
ficiency cannot meet the requirements; when the hydrogen blending ratio is 0. 35 to 0.5 and the fuel
white number changes between 19.9 and 21.7, the combustion chamber can achieve efficient and stable
combustion, and the performance is close to that of burning natural gas fuel; as the hydrogen blending ra-

tio in ammonia/hydrogen mixed fuel increases, NO, emissions also increase rapidly; due to the domi-
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nance of fuel-based NO, emissions, the combustion chamber of the micro-combustion engine cannot a-

chieve low NO, combustion, NO, emissions far exceed the national standard, and a denitrification device

is required for practical application.

Key words: micro-combustor of gas turbine, ammonia/hydrogen mixed fuel, hydrogen blending ratio,

numerical simulation, NO, emissions
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Fig. 1 3D solid model of micro gas turbine and its

internal flame tube structure
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Fig.2 Comparison of axial plane average velocity

with different grid numbers
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Tab. 1 Main parameters of annular combustor

for micro gas turbine
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Tab.3 Comparison of combustion chamber outlet test

results and simulated data
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Tab. 2 Boundary conditions of prototype combustor
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Tab. 4 Inlet fuel flow of combustor under

X

different working conditions
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Fig. 3 Comparison diagram of velocity distribution and

temperature distribution at Z =30 mm
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Tab. 5 Inlet fuel flow of combustor under different

working conditions
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Fig. 4 Velocity distribution on circumferential section
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Fig. 7 Temperature distribution on circumferential section
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Fig.9 Average surface temperature of main

combustion zone of flame tube
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Tab. 6 Temperature distribution at combustion chamber outlet
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4 0.50 1108. 98 1218.18 0.133
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Fig. 10 Average surface NO mole fraction of main

combustion zone of flame tube
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Tab.7 Average parameters at combustor chamber outlet
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