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Experimental and Numerical Investigation for NOx Reduction with
Fuel Lean Reburning System
Hak Young Kim, Seung Wook Baek Hee Son and Se Won Kim

ABSTRACT

Fuel lean reburning method is very attractive way in comparison with conventional reburning method for
reducing NOX. Meanwhile, the knowledge of the how flue gas re-circulated, temperature distribution and
species concentration is crucia for the design and operation of an effective fuel lean reburning system. For
this reason, numerica analysis of fuel lean reburning system is a very important and challenge task. In this
work, the effect of fuel lean reburn system on NOX reduction has been experimentally and numericaly
conducted. Experimental study has been conducted with a 15kW lab scale furnace. Liquefied Petroleum Gas
is used as main fuel and reburn fuel. To carry out numerica study, the finite-volume based commercia com-
putational fluid dynamics (CFD) code FLUENT®6.3 was used to simulate the reacting flow in a given labora-
tory furnace. Steady state, three dimensional anaysis performed for turbulent reactive flow and radiative heat

transfer in the furnace.
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Alphabets Y : mass fraction
S swirl number
Dn : vane hub diameter Greeks
D : nozzle diameter @ : swirler van angle
fre @ reburn fuel fraction @ : equivalence ratio
X : the amount of reburn fuel p . Density
F : the amount of tota fuel ¢ turbulent dissipation rate
P : pressure W turbulent viscosity
T : temperature ke turbulent conductivity
Sh : source of energy term
k : turbulent kinetic energy Superscript
Pr : Prandtl number P : product
R : universal gas constant R : reactants
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fre = reburn fuel fraction

X = the amount of reburn fuel

F = the amount of total fuel (reburn+primary)
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