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A Study of the Combustion Flow Characteristics of a Exhaust Gas
Recirculation Burner with Both Outlets Opening
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Department of Mechanical & Automotive Engineering, Keimyung University
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Abstract The nitrogen oxides generated during combustion reactions have a great influence on the generation of acid
rain and fine dust. As an NOx reduction method, exhaust gas recirculation combustion using Coanda nozzles capable
of recirculating a large amount of exhaust gas with a small amount of air has recently been utilized. In this study,
for the burner outlet with dual end opening, the use of a recirculation burner was investigated for the distribution
of the pressure, streamline, temperature, combustion reaction rate and nitrogen oxides using computational fluid
analysis. The gas mixed with the combustion air and the recirculated exhaust gas flow in the tangential direction of
the circular cylinder burner, so that there is a region with low pressure in the vicinity of the fuel nozzle exit. As
a result, a reverse flow is formed in the central portion of the burner near the center of the circular cylinder burner
and the exhaust gas is discharged to the outside region of the circular cylinder burner. The combustion reaction occurs
on the right side of the burner and the temperature and NOx distribution are relatively higher than those on the left
side of the burner. It was found that the average NOx production decreased from an air flow ratio of 1.0 to 1.5.
When the air flow ratio is 1.8, the NOx production increases abruptly. It is considered that the NOx production
reaction increases exponentially with temperature when the air ratio is more than 1.5 and the NOx production reaction

rate increases rapidly on the right-hand side of the burner.
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Fig. 1. Geometry configuration of exhaust gas recirculation
burner with coanda nozzle
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Fig. 3. Contour of static pressure at the section x=0mm.
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Fig. 6. Velocity vector plot at the both outlet sections
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Table 1. Entrained flow rate with air flow ratio change

2100

Air flow 1.0 1.1 13 1.5 1.8 [~#—Gasexi | -
ratio 2000 | —#—Gasexit2 {
- MeanNOxr PR =
Air flow 1900'_ T
rate 0.0086 0.0094 0.0112 0.0130 0.0154
1800 |
(kg/s) "
21700
Entrained 2
a 0.0051 | 0.0060 | 0.0077 | 00096 | 0014 2 1600%
oW 050y | (0.64) | (069 | (074 | (091 =
(kg/s) & 500 .
@
o
1400 | .
""\\,
Table 2. Exhaust flow rates with aur flow rate change 1300 T *
. 5 g
Alr flow 1.0 11 13 15 18 . S
ratio e
1100 - : : : e
Gas 1 1.2 1.4 16 18
exitl 0.0046 0.0045 0.0043 0.0042 0.0037 Air flow ratio
( k g / $) (0.53) (048) (0.38) (0.32) (0.24) (b) Gas exit temperature
Fig. 7. NOx mass fraction and temperature at both
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