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Fuel atomization
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Droplet size distribution
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Complicated structure of spray flame

Gaseous fuel flame Spray flame
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Example of actual spray burner
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Experimental apparatus
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Time-series flame images
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Spectrum of flame luminosity
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Spectrum of flame luminosity

Luminous flame
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Chemiluminescence

OH chemiluminescence is emitted in the
deactivation course (2) of OH* produced from the
reaction (1).

CH + O, ---> CO + OH* (D
OH* -->O0OH + hv (2)
where the superscript * denotes an excited state, /

is the Plank’s constant, and v is the frequency of
the chemiluminescence.



Simultaneous imaging system
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Imaging area
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Simultaneous images
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Simultaneous images
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Point measurement system

trasonic atomi/zer

Duct
Ul
Power —1
amp. H —

Fuel

Beam
manipulator

Artlaser

Optical fiber
PDA transmit

DM:Dichroic mirror
F Optical filter
P :Pinhole
PM:Photomultiplier
CL:Collection lens

PC:Personal computer

Signal
processor

PDA receiver



Time-series data of point measurement
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Premixed-spray flame

ao

Long-exposure (1/15 s)

U= 5.5 m/s, Re=19400, d=0.045kg, /kg, .



Burner configuration
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Premixed-spray flame

Spray —p
Spray —p

Premixed
Premixed

Long-exposure (1/15 s) N Short-exposure (1/1000 s)
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U= 5.5 m/s, Re=19400, d=0.045kg, /kg. .



Droplet group combustion
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High-speed spray imaging
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Burning spray image
Direct photograph
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Time-series spray image
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Rapid disappearance of
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LDV & PDA measurement




Laser light




Fringes in LDV control volume
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Principle of velocity measurement
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Configurations of FLDV

Receiving lens Transmitting/Receiving

Ftiber (Perforated) lens
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Transmission of optical fiber

Transmission %

100 _ Y e _ =
i / Length:1m
I
I UV grade
50 E\ ,
i | Normal grade |

0 0.20.40.6 0.81.01.2 1.4 1.6 1.8 2.0 2.2
Wavelength um



Backscattering type LDV
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L.aser source




Laser manipulator




Control volume of LDV
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Difference of fringe spacing
Small crossing angle
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Specification of FLDV

Probe: Focal length 400 mm
Spot diameter 68.1 wum
Fringe spacing 4.16 un
Fringe number 16

Range: Maximum velocity 12.5 m/s
Minimum velocity -4.16 m/s

Wavelength of laser beam 488 nm

Bandwidth of signal processor 4 MHz

Frequency shift 40 MHz




Droplet velocity vectors in flame
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Setup of PDA system
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Photograph of experiment




Laser light scattering of a transparent particle
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Projected fringe pattern of a particle
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Principle of diameter measurement
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Selection of receiving angle
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Phase-diameter relationship of different refractive index particle
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Specification of PDA

Probe: Focal length 310 mm
Spot diameter 145 um
Fringe spacing 5.0 um
Fringe number 29

Range: Maximum diameter 96.5 um

Maximum velocity 15.0 m/s

Minimum velocity 5.0 m/s
Focal length of receiving optics 310 mm
Wavelength of laser beam 5145 nm
Bandwidth of signal processor 4 MHz

Frequency shift 40 MHz




Size-classified droplet velocity vectors in flame
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Examples of PDA Results
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Ignition delay of spray
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Photograph of experimental apparatus




Photograph of measurement section
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Spray flame in stagnation tflow







