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Abstract

The effects of recirculated exhaust gas on exhaust emissions under four kinds of nozzle tip with the
different fuel consumption rates are experimentally investigated by using an once-through boiler with a
FGR system. The purpose of this study is to develop the FGR control system for reducing NOy
emissions in boilers. Intake and exhaust oxygen concentrations, and equivalence ratio are considered to
figure out the effect of FGR rate on exhaust emissions at various fuel consumption rates. It is found
that NOx emissions are markedly decreased, while soot emissions are increased owing to the drop of
intake and exhaust oxygen concentrations, and the rise of equivalence ratio as FGR rates are elevated.
One can also conclude that the reduction in NOy emissions is more considerably influenced by the
variation of equivalence ratio due to the FGR rate than the fuel consumption rate.
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Fig. 1 Schematic diagram of experimental system

Table 1 Specification of a stainless once-through boiler

Hot water output >8.1 kw
(50,000 kcal/h)
Supply capacity of hot water 21 4 /min
Efficiency 88.5%
Fuel consumption rate 5.84 kg/h
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Fig. 2 Effect of FGR ratio on O; CO, CO, THC, NO, and soot emissions as a parameter of fuel
consumption rate
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Table 3 Comparison between increasing rates of NOy
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rate at various FGR rates
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Fig. 3 Effect of equivalence ratio on exhaust emissions at the fuel consumption rate of 3.31 kg/h, 4.45 kg/h,

5.84 kg/h and 6.30 kg/h
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Fig. 5 Effect of intake oxygen concentration(with FGR/without FGR) on NOy and soot emissions as a

parameter of fuel consumption rate
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parameter of fuel consumption rate
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