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Abstract : The purpose of this study is to collect the data for application to the development of flue gas recirculation(FGR) control
systems in order to reduce NOx emissions without deteriorating the fuel economy in a boiler. The effects of FGR rate on boiler
exhaust emissions and performance under four kinds of nozzle tip with the different fuel injection amount are experimentally
investigated by using an once-through boiler with a FGR system. The experimental boiler efficiency is obtained by the effective
output heat method. Meanwhile the calculated boiler efficiency is obtained by the heat loss method. It is found that the equivalence
ratio is gently increased as the FGR rate is elevated at the constant fuel injection amount, but the change of equivalence ratio is
significant when the fuel injection amount is increased at the same FGR rate. Also, one can conclude that the changes of O,, CO,,
THC and soot emissions are small, but the changes of NOx and CO emissions are large although the equivalence ratio is increased
by elevating the FGR rate at the constant fuel injection amount. And the boiler efficiencies obtained by the experiment and
calculation are hardly changed although the FGR rate is elevated at a constant fuel injection amount.
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Fig. 1 Schematic diagram of experimental system
Table 1 Specification of a stainless once-through boiler
Hot water output(kW) 58.10
Supply capacity of hot water( ¢ /min) 21.00
Efficiency(%) 88.50
Fuel consumption rate(kg/h) 5.84
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Fig. 2 Effect of FGR rate on O,, CO,, CO, THC, NOx and soot emissions as a parameter of fuel injection amount
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Fig. 6 Correlation between efficiencies by experiment and
calculation, and FGR rate as a parameter of fuel injection
amount
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A Study on Effect of FGR Rate upon Exhaust Emissions and Performance by Fuel Injection Amount in a Boiler
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Fig. 7 Correlation between respective heat transfer rate and FGR rate as a parameter of fuel injection amount
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