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Table 2 Calculation conditions

Parameter Range

Inlet flux m /(kg/s) 0.1~0.4
Inlet pressure p,/kPa 550~2400
Inlet temperature T,/K 550~800
Equivalent ratio ¢ 0.18~0.3
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Fig. 7 Axial velocity distribution in the flame tube
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Fig. 8 Axial velocity distribution contour at three axial

sections
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Pollution emission characteristics of hydrogen-fueled
combustor of an aero-engine conversion gas turbine

JU Hongyu, LIANG Hongxia, SUO Jianqin, SUN Fujun

(College of Energy and Power, Northwestern Polytechnic University, Xi’an 710129, China)

Abstract: In order to provide technical support for the low—pollution combustion organization scheme of the
hydrogen—fueled combustor, three hydrogen fuel injection modules (lean direct injection (LDI) module and two
lean premixed injection (LPIA and LPIB) modules) were designed according to the working conditions and struc-
tural parameters of an aero—combustion engine combustor, and their flow field characteristics, fuel-air mixing
characteristics and pollution emission characteristics were studied by numerical calculation methods, the NO,
emission regression models of the three modules were developed using the particle swarm optimization (PSO) al-
gorithm afterwards. The study shows that the hydrogen injection mode has a large impact on the flow field struc-
ture: the central recirculation zone (CRZ) of the LDI module is some distance away from the nozzle, the radial
size of the CRZ of the LPIA module is the largest, and the downstream flow field of the LPIB module has the fast-
est flow velocity; more uniform fuel-air mixing in the combustor assembling the LPIA module compared to the
other two modules; under the design condition, the NO, emissions of the LDI module cannot meet the current
emission standards of new gas turbines (@15% 0,, <30 mg/m’) , while the NO_ emissions of the LPI module can
meet the standards, and the NO, emissions of the LPIA can reduce 81.6% compared with the LDI module; the
NO, emission regression models established for the three modules take into account the effects of combustor inlet
pressure, temperature, equivalent ratio and airflow velocity, and their determination coefficients R* are 0.972,
0.969 and 0.953, respectively. The modules and their performance data and modeling method adopted in this pa-
per can provide effective reference for hydrogen—fueled combustor design.

Key words: Gas turbine; Hydrogen fuel; Low emission combustor; Injection module; Emission charac-

teristics
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