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A Study on the Charateristics of
Combustion Products of Swirling Furnace
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This paper describes the effects of combustion parameters on the characteristics of combustion products
in swirling flow furnace. The concentration of combustion products and temperature distribution of flow

field in the furnace have been investigated by numerical method. The fuel was injected into the furnace

and the swirling device was constructed with three kinds of vane swirler at inlet port of fumace.

The results of this study showed that the effect of combustion parameters on the concentration charateris-

tics of carbon monoxide and nitrogen monoxide of combustion products. It was found that the pollutant
formation was dependent on the equivalence ratio and swirl intensity level.
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. Specific heat of the mixture

- Diameter of furnace

. Equivalence ratio

* Mixture fraction

¢ Concentration fluctuation

: Lower heating value of fuely
. Stagnation enthalph

. Stoichiometric mass of oxidant
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: Kinetic energy of turbulence
. Reaction rate constant

: Molecular weight

: Mass fraction

> Universal gas constant

> Burner exit radius(m)
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£ - Dissipation rate of turbulent kinetic ene-
gy

K : Von Karman constant

u * Viscosity

Me : Turbulent viscosity

uy - Effective viscosity

oy ! Effective Schmidt number

Lo . Extensive property
Cp, G« . Ci, C:: Turbulent model constants
0s, Cn, Cp ' Model constans of g equation

{Subscripts)

. Air stream
* Fuel stream
: Fuel

+ Oxygen

. Product

- Nitrogen

QYRR

- Carbon oxide

NO I Nitrogen oxider

i j x ¢ Coordinate directions
st : Stoichometric
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Schematic diagram of furnace model
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Table 2 Reaction rate constants
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