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Influence of air-fuel ratio on accuracy of combustion efficiency
and exhaust emission under gas analysis method
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Abstract: Based on the gas analysis error of a single position, the influence law of the
fuel-air ratio error between gas analysis and flow measurement on the testing precision of
combustion efficiency and exhaust emission was founded for the current sampling mode of
primary combustor, afterburner and gas turbine engine. The data were valid for primary
combustor test by swing mode when fuel-air ratio error was less than 5.1% between flow
measurement and gas analysis; meanwhile, the error of combustion efficiency was less than
0.5% and sampling density was considered enough. The error of fuel-air ratio of flow meas-
urement to gas analysis was large due to less sampling density in afterburner and gas turbine
engine, the precision of combustion efficiency was also affected by fuel-air ratio and the vol-
ume fraction of CO. It indicates that enough sampling density for gas analysis is necessary

for high test precision.
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Table 1 Result of fuel-air ratio of three kinds of method

F 5 Ry Ry Ry E/% E%

1 0.014841 0.015275 0.015278 —2.86 0.02
2 0.018248 0.018739 0.018741 —2.63 0.01
3 0.019089 0.020355 0.020346 —6.18 —0.05
4 0.022279 0.022887 0.022891 —2.68 0.02
5 0.023884 0.024135 0.024142 —1.07 0.03
6 0.028559 0.028788 0.028795 —0.82 0.03

7 0.030361 0.030630 0.030639 —0.90 0.03
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Table 2 Fuel-air ratio error and combustion efficiency

error of single head combustor
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Table 3 Fuel-air ratio error and combustion efficiency

error of annular combustor
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Table 4 Fuel-air ratio error combustion efficiency

error of afterburner
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