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The Pollutant Emissions Characteristics of Lean-Rich Combustion

System with Exhaust Gas Reciculation

Wheesung Oh*, Byeonghun Yu™, Jong-Hyun Kim**, Chang-Eon Lee™"
ABSTRACT

Lean-rich combustion system was composed both fuel-lean and fuel-rich flame at once.
Each of fuel-lean and fuel-rich combustion types to reduce Thermal NOyx and obtain flame
stability. This study was confirmed a stability of flame through variation of flame shape
that EGR was applied and compared the emission characteristics of EGR lean-rich
combustion system to normal premixed combustion system at real condition to review a
utility of the system. As a result, emission index of NOyx and CO generated from EGR
lean-rich combustion system at global equivalence ratio is 0.85 just half level(NO, 0.31
g/kg, CO 0.08g/kg) compared to the amount generated from normal premixed combustion

system at equivalence ratio is 0.78.

Key Words

EGR lean-rich combustion system, Exhaust Gas Recirculation(EGR),

fuel-lean combustion, fuel-rich combustion, NOy emission index(Elxoy)
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Fig. 1 Shapes of the flame with various
EGR ratios and lean-rich fuel ratio at global
equivalence ratio is 0.90 and lean-rich fuel
ratio is 2:1
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Fig. 2 NOx and CO distribution map of fuel
lean-rich combustion system with EGR

S(NOx 0.67 g/kg, CO 0.16 g/kg)Btt 3
WEAEe Holw glom, HAr Au £ )
45 (NOx 0.31g/kg, CO 0.08 g/kg)& Heolal

0]
pos

7

o] =& 2012d%=
Aow dRATAEe] AL o
T(No. 2012R1A2A2A01013884)°] o
s ALAEALE A A
o8 A AFL

2D =2

ot

[1] Korea environment Corporation, “Low NOx
burner approval test and performance verification
test,” web address: http://www.keco.or.kr/en
/core/prevention_vapor/contentsid/2020/index.do
[2] W. Lee and D. Seo, “A study on the
stability of Rich/Lean Methane Premixed
Flame”, Transaction of the KSME B. Vol 13,
2005, pp. 170-177.

[3] T. Shudo and O. Hiyama,“NOx reduction and
NO2  emission  characteristics in  rich-lean
combustion of hydrogen”, International Journal of
Hydrogen Energy, vol. 33, 2008, pp 4689-4693.
[4] S.R. Turns, “An Introduction to Combustion:
Concepts and Applications”, McGraw-Hill, 2000,
Singapore.





