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Abstract - Nitrogen oxide is generated by the chemicd reaction of oxygen and nitrogen in higher
temperature environment of combustion facilities. The NOx reduction equipment is generaly used in the
power plant or incineration plant and it causes enormous cogt for the congtruction and maintenance. The
flue gas recirculation method is commonly adopted for the reduction of NOx formation in the combustion
facilities. In the present study, the computationa fluid dynamic andysis was accomplished to elucidated
the cold flow characterigtics in the flue gas recirculation burner with coanda nozzles in the flue gas
recirculation pipe. The inlet and outlet of flue gas recirculation pipes are directed toward the tangentia
direction of circular burner not toward the center of burner. The swirling flow is formed in the burner
and it causes the reverse flow in the burner. The ratio of flue gas recirculation flow rate with the ar
flow rate was about 2.5 for the case with the coanda nozzle gap, 0.5mm and it was 1.5 for the case
with the gap, 1.0mm. With the same coanda nozzle gap, the flue gas recirculation flow rate ratio had
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a little increase when the air flow rate changes from 1.1 to 2.2 times of ided air flow rate.

Key words : Flue gas recirculation burner, Coanda nozzle, Cold flow, Swirl flow, Flue gas recirculation
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Fig. 1. Geometry configuration of flue gas recircula-
tion burner with coanda nozzle.
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() frontal view

(b) backward view

Fig. 2. Generated mesh for CFD analysis at the sec-
tions of fronta view and backward view.
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Fig. 3. Contour of velocity magnitude at the section
of x=0mm. Air flow ratio : 1.1 and coanda
nozzle gap : 0.5mm.
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Fig. 4. Contour of static pressure at the section
X=0mm. pressure range : -50~0 Pa
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Fig. 5. Severa velocity vector plots at z=125mm,
250mm, 375mm and 500mm.
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Air flow ratio : 1.8 Air flow ratio : 2.2
(@) gap : 0.5mm

Unit : m/s
Fig. 6. Flow visualization in the burner started at the 100.0 ==
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Fig. 7. Velocity vector plot a the center section of 22 Air flow ratio : 1.8 Air flow ratio : 2.2
coanda nozzle.
(b) gap : 1.0mm
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Table 1. Entrained flow rate with coanda nozzle gap 0.5mm
Air flow ratio 11 15 18 22
Air flow rate (kg/s) 0.0047 0.0065 0.0078 0.0095
Entrained flow rate (kg/s) 0.0118 0.0164 0.0198 0.0244
Mixed flow rate (kg/s) 0.0165 0.0229 0.0276 0.0339
Table 2. Entrained flow rate with coanda nozzle gap 1.0mm
Air flow ratio 11 15 18 22
Air flow rate (kg/s) 0.0047 0.0065 0.0078 0.0095
Entrained flow rate (kg/s) 0.0071 0.0098 0.0119 0.0137
Mixed flow rate (kg/s) 0.0118 0.0163 0.0197 0.0232
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