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Abstract

The air pollutant restrictions by increasing fossil fuel use
became an international interest. Therefore the effective control
methods like new devices and combustion technology are necessary
to decrease these pollutants.

The purpose of this study is to obtain the basic data for design
high-efficient and low-air pollutant compact combustor. For this
purpose, porous flat burner using metal fiber was designed and
made and there flame stability ranges, flame structure and emission
gases were investigated.

Numerical Simulation method on the combusting flow field has
many advantages to design combustor efficiently. In this study,
numerical calculation on the flow field was also accomplished with
various calculation conditions and various mesh conditions. And
internal flow field and turbulent flow characteristics in combustion
chamber were investigated by PIV(Particle Image Velocimetry)
experiments and those experimental results were compared with
numerical analysis to get confidence of present numerical
calculation method. Those results will be some basic database for
calculating turbulent premixed combustion.

Changing fuel flow rate and excess air rate, the flame stability
ranges were selected by direct photography of flames. Results

showed that the excess air ratio of flame stability range «=0.71~



228 at fuel flow 1 I/min, «=091~221 at fuel flow 2 #/min, =10
1~2.14 at fuel flow 3 I/min, and «=0.91~2.21 at fuel flow 4 !/min.

In order to consider the effect of fuel flow, fuel flows were
changed from 1 I/min to 4 I/min at constant condition of a=1.5.
And then mean temperature and distributions of CO, CQ., HC and
Oz concentrations were measured. And to consider the effect of
excess alr ratio, excess air ratio e=1.1, 1.5 and 2.0 were taken at
constant fuel flow. Results showed that the appropriate excess air
ratio should be selected to each fuel flow rate for efficient
combustion even the same combustor.

Almost of premixed porous media combustor, it is very difficult
to control the combustion noise. In this experiment, the excess air
ratio range of combustion noise was found. But for detailed
analysis of intensity and frequency it is needed to study

consequently.
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Fig. 2-1 Grid for flow analysis
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(a) Surface photograph of MF (b} Metaloscope photograph of MF

Fig. 3-1 Direct photograph of Metal Fiber

--~{.Cambustion Fletd

—
{ Pawer AD / DFC
Supply Converter | . Controlie

[ ] | B!”Dn

@m—» )=

Fig. 3-2 Schematic diagram of combustion system
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Fig. 3-3 3D-model of combustor
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Fig. 3-4 detail dimensions of combustor
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Fig. 3-5 Illustration of PIV analysis
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(a) 2 =0.6 (b)Ya =097

(cla=1.44 (d)e=2.14

(e) a=2.45

Fig. 4-9 Direct photography of flames by change of excess air

ratio (Fuel=1 £ /min)
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(a) @ =0.67 (b) 2=1.25

{(c)e=159 (d)2=2.08

(e) a =2.48

Fig. 4-10 Direct photography of flames by change of excess air

ratio (Fuel=2 £ /min)
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(a) 2 =0.83 (b)e=1.15

(c)e=149 (d) a =2.15

(e)a =242

Fig. 4-11 Direct photography of flames by change of excess air

ratio (Fuel=3 £ /min)
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(a) @ =0.88 (b)a=1.12

(c)e =153 (d) a=2.0

(e} a=222

Fig. 4-12 Direct photography of flames by change of excess air

ratio (Fuel=4 £ /min)
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