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ABSTRACT

In the present work , measurements of local
flame properties are performed within disc / swirl stabilized
kerosene spray flame in a cylindrical water coocled combustion
chamber of 0.21 m internal diameter . The flames
corresponded te different values of air swirl ¢ 10° , 35° )
and stabilizer disc diameter ( 0.07 , 0.08 and 0.09 m ) .

The six flames operated under lean mixture conditions with an

input equivalence ratio of 0.68

The results indicated that , for both high and low
swirl , the increase of disc diameter from 0.07 to 0.09 m
causes an improvement in the fuel spray and turbulent mixing
of the fuel and air with a resulting higher tendency for
flame stabilization. This is coupled with a higher rate of
chemical reacticns and energy release rate at downstreanm
regions of the flames . The increase of disc diameter , for
both high and low swirl , decreases the values of heat flux
to the combustor wall at first then increases the values of
heat flux , with larger wvalues , for the largest disc

diameter

The increase in the degree of combustion air swirl
produced similar effect on the flame properties as those
observed with the increase in stabilized disc diameter

However , the extent of these effects is much larger with the
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increase in air swirl . The increase of air swirl increases
the amount cf fuel vapeocur and CO within the central region of
the flame and this caused an increase in the flame length.
Also the increase of air swirl increases the measured values

of heat flux to the combustor wall.
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NOMENCLATURE

Area

Specific heat

Disc diameter

Droplet diameter

Combustion chamber internal diameter
Wire diameter

Flow number

Inner diameter

Axial distance of the segment
Alr flow rate

Water flow rate

Viscosity

Number of droplet

Outer diameter

Inlet air pressure

Pressure differential across the nozzle

Heat flux
Fuel volume flow rate

Air flow rate

Combustion chamber internal radius ( 4 / 2

Radial distance

Swirl number

Swirl angle

Sauter mean droplet diameter
Gas temperature

Inlet air temperature

Water temperature rise
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mm
m

Kg/sec
Kg/sec

c.stokes

mm

atm

Ib/sg.inch

Kw

Imperial gallon /h:

m3/sec

m



