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A Study on the Combustion Flow Characteristics of a Exhaust Gas
Recirculation Bumer with the Change of Outlet Opening Position
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Abstract Nitrogen oxides (NOx) have recently been very influential in the generation of ultrafine dust, which is of
great social interest in terms of improving the atmospheric environment. Nitrogen oxides are generated mainly by the
reaction of nitrogen and oxygen in air in a combustion gas atmosphere of high temperature in a combustion apparatus
such as thermal power generation. Recently, research has been conducted on the combustion that recirculates the
exhaust gas to the cylindrical burner by using a piping using a Coanda nozzle. In this study, three types of burners
were carried out through computational fluid analysis. Case 1 burner with the outlet of the combustion gas to the
right, Case 2 burner with both sides as gas exit, Case 3 burner with left side gas exit. The pressure, flow, temperature,
combustion reaction rate and distribution characteristics of nitrogen oxides were compared and analyzed. The
combustion reaction occurred in Case 1 and Case 2 burner in the right direction with combustion gas recirculation
inlet and Case 3 burner in the vicinity of mixed gas inlet. The temperature at the outlet was about 100C lower than
that of the other burners as the Case 2 burner was exhausted to both sides. The NOx concentration of Case 1 burner
at the exit was about 20 times larger than that of the other burners. From the present study, it could be seen that
it is effective for the NOx reduction to exhaust the exhaust gas to both side gas exits or to exhaust the exhaust gas
to the opposite direction of inlet of recirculation gas.
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Fig. 1. Geometry configuration of exhaust gas

recirculation burner with coanda nozzle
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Fig. 2. Generated mesh for CFD analysis at the sections
of frontal view : (a) for Case 1 burner, (b) for
Case2 and Case 3 burner
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Fig. 3. Contours of static pressure at the section x=0mm.
pressure range : (a) for Case 1 burner, (b) for
case 2 buner, (c) for Case 3 burner
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Fig. 4. Flow visualization in the burner started at the
section z=0 and 250mm
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Table 1. Entrained flow rate with air flow ratio change

Air flow ratio Case 1 Case 2 Case 3
Entrained flow 0.0069 0.0060 0.0054

rate(kg/ ) (0.73) (0.64) (0.57)

Exit temp.

o 1949 1840 1943
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