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Abstract - Various researches have been conducted for the reduction of NOx at the combustion furnace and
exhaust gas recirculation method is commonly used technology for NOx reduction. The present research
adopted coanda nozzles at the outside pipes of furnace to entrain the exhaust gas for the exhaust gas re-
circulation and the mixed gas was ejected to the tangential direction to cause the swirl flow in the furnace. The
combustion flow characteristics in the exhaust gas recirculation burner with coanda nozzle has been elucidated
by analyzing the switl flow streamlines, temepraure and reaction rate distribution in the furnace. The exhaust
gas entrained flow rate has been investigated by changing the excess air factor and coanda nozzle gap and the
exhaust gas entrained flow rate increased with the increase of excess air factor and it decreased with the in-
crease of coanda nozzle gap. The mean temperature at the exit plane of exhaust gas decreased with the excess
air factor and it was little affected by the increase of coanda nozzle gap. The NOx mass fraction at the exhaust
gas exit plane remarkably decreased with the excess air factor and it was also little affected by the increase of
coanda nozzle gap.
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1. Geometry configuration of flue gas

recirculation burner with coanda nozzle.
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Fig. 3. Contour of velocity magnitude at the
section of x=Omm. Excess air factor :
1.1 and coanda nozzle gap : 0.5mm.
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Fig. 4. Pressure contour at the section of x=0Omm.
Excess air factor :1.1 and coanda nozzle
gap : 0.5mm.
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Fig. 5. Streamlines at several flow times. (a)
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Excess air factor :1.1 and coanda nozzle
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Fig. 6. Contour of temperature at the section of
x=0mm. Excess air factor :1.1 and
coanda nozzle gap : 0.5mm.
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Fig. 7. Contour of reaction rate at the section of
x=0mm. Excess air factor : 1.1 and coan-
da nozzle gap : 0.5mm.
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Fig. 8. Contour of NOx mass fraction at the
section of x=Omm. Excess air factor :
1.1 and coanda nozzle gap : 0.5mm.
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Table 1. Entrained flow rate with the change of
coanda nozzle gap

(a) gap 0.5mm

Excess air factor 1.1 1.3 1.5

Air flow rate (kg/s) 0.0047 | 0.0056 | 0.0065
0.0035 | 0.0044 | 0.0055

Entrained flow rate (kg/s) 074) 076) 085)

(b) gap 1.0mm

Excess air factor 1.1 1.3 1.5

Air flow rate (kg/s) 0.0047 | 0.0056 | 0.0065
0.0019 | 0.0025 | 0.0031

Entrained flow rate (kg/s) 0.40) 045) 048)

(c) gap 1.5mm

Excess air factor 1.1 1.3 1.5

Air flow rate (kg/s) 0.0047 | 0.0056 | 0.0065
0.0015 | 0.0018 | 0.0022

Entrained flow rate (kg/s) 032) 033) 034)
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Cp : constant pressure specific heat [kJ/kgK]

D; : i-th species mass transfer coefficient [m*/s]

ker : effective thermal conductivity [W/ m’K]
: pressure [Pa]

Quideal: ideal air mass flow rate [kg/s]

Qareal : real air mass flow rate [kg/s]

Ri  : i-th species reaction rate [kg/mSS]
Sn : energy source term [KJ/ mSS]
T  : temperature[°C]
u; : velocity for j axis [m/s]
xj @ coordinate for j axis [m]
Y; : i-th species mass fraction
J2|A 2X}
p . density [kg/m’]

Besp - effective viscosity [kg/ms]
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