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A

Acetone, 459
Adjuvants, 511
Agricultural spraying, 93
Air cooling, 191
Air density, 15
Air jet

impingement, 191
velocities, 191

Air-blast atomizer, 265
Airflow rate, 355
Air-fuel mixing process, 477
Annular volume, 477
Asphalt/water (As/W), 1
Atomization, 1, 127, 211

mechanism, 545
model, 437
of gasoline fuel, 341
of pesticides, 511
of water, 459
performance, 175
process, 437
quality, 127

Atomized
fuel droplets, 289
spray, 545

Atomizer
electrical characteristics, 127
internal geometry, 127

Atomizing gas streams, 265
Axisymmetric

disturbances, 397
ligaments, 563

Axipolar instability parameter, 563

B

Bicomponent liquid flashing, 495
Biological targets, 93
Boundary conditions, 53
Breakup

characteristics, 53
criterion, 211
of high-speed jets, 53
pattern, 459

Bubble
growth in an expansion chamber, response,
37, 495

C

C heavy oil, 1
Capillary

stability, 397
tube voltage, 175

Cascade atomization, 211
Cavitating flow, 37
Charge injection

atomizers, 127
electrostatic atomizer design, 127
site, 127

Charged sprays, 127
CO2 content on the spray characteristics, 341
Coaxial air-blast injector, 243
Cold-flow experiments, 265
Combustion

efficiency, 265
experiments, 1

Continuously variable atomization, 265
Counterswirling, 15
Cross-flow velocity, 37, 159
Cryogenic nitrogen jets, 81
Cylindrical fluid film, 265

D

D.I. gasoline
engine, 477
injector, 477

Deformation velocities, 211
Deforming

droplets, 289
ellipsoidal droplets, 289

Deposition target, 93
Dilational or sinuous three-dimensional

modulations, 397
Dilational waves, 397
Direct injection, 159

gasoline engine, 477
spark-ignition (DISI) engine, 375

Discharge coefficient, 37
Discrete

blobs, 53
targets, 93

Dispersed flames, 1
Dispersion equation, 563
Distilling crude oils, 1
Double-annular air flow, 15
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Drop
breakup model, 211
disintegration mechanism, 211
generation, 175
size, 53
size distribution, 175

Droplet
breakup mechanisms, 545
coalescence, 355
diameter, 143, 375
dispersions, 265
distribution peaks, 375
distribution, 437, 477
evolution with distance, 355
mean sizes, 355
size, 477
size distributions, 525
spreading, 143
turbulent diffusivities, 289
velocity, 289

Droplets, 15

E

Effects of different operating conditions, 355
Effervescent atomization, 341
Electrical conductivity, 175
Electrohydrodynamic atomization process, 175
Emission, 1
Emission characteristics, 1
Engine

cylinders, 159
performance, 545

Euclidean distance mapping (EDM), 81
Eulerian approach, 53
Evaporating droplets, 289
Expansion chamber, 341, 495

F

Filament shedding, 397
Film

rupture, 397
topology, 397

Fine liquid (water) drops, 175
Flash atomization of water and water/acetone

solutions, 459
Flight of spray droplet packets, 111
Flight time, 111
Fluctuating fluid velocity, 289

Flue gases, 1
Fluid point particles, 289
Formation of sprays, 289
Fractal dimension of turbulent jets, 81
Fractal geometry, 81
Fuel

–air mixture, 15
-dissolved gas mixture, 341
droplets, 1
injection system, 341
injector, 375
spray formation, 289
unpressurized, 265
vaporization, 159

Full-cone spray, 355
Furnace, 1

G

Gas
characteristics of residual oils, 1
turbine, 15

Gasoline direct injection, 159, 545
Geometric proportions, 341
Glass tempering, 191
Global spray structure, 545

H

Heat transfer
coefficient, 191
distribution, 191

Herbicide efficacy, 93
Herbicide spraying, 111
High spatial resolution, 93
High-pressure

air, 191
swirl injector, 477, 545
-driven liquid fuel sprays, 211

High-speed
annular air flow, 243
jet experiments, 53

High-velocity dense sprays, 211
Hologram, 477
Holographic results, 477
Holography, 47
Homogeneous flow model, 37
Hydrocarbon

emissions, 159
liquids, 459
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Impingement of a liquid jet, 375
Independent control of droplet size, 265
Injection

pressure, 341
temperature, 459
velocity, 53

Inner-nozzle disturbances, 211
Instability at lower polar wave numbers, 563
Insulating liquids, 127
Interdroplet spacing, 265
Interior gas-liquid flows, 437
Intermittent spraying, 111
Isopropyl alcohol sprays, 265

J

Jet
breakup length, 53
diameter, 53
liquid, 53, 289
velocity, 111

Jets,
low-speed water, 243
pulsed, 93
subcritical, 81
supercritical, 81
water mist, 191

K

Kerosene fuel spray, 15
KromekoteTM cards, 93

L

Laser
diagnostics, 265
diffraction measurements, 355
method, 477
Doppler anemometry (LDA), 15
particle size analyzer, 341

Leading spray, 477
Light-scattering technique, 355
Limiting polar wave number, 563
Linear jet stability, 53
Liquid

deposition, 93
ellipsoidal droplets, 289

film generated, 375
flow rate, 175
jet, 53, 289, 563
property, 111
sheet primary breakup, 437
volume fraction , 243

Local probability density function (PDF), 243
Low-speed water jet, 243

M

Madejski splat-quench solidification model, 143
Madejski’s model, 143
Malvern X-Mastersizer, 341
Manifold, 37
Mean droplet size, 265, 375
Mean spray density, 265
Mean-square fluctuation velocities, 289
Metal-coated silica tube, 175
Microdrift, 93
Microexplosion effect, 1
Microspraying , 93
Mist cooling, 191
Modulated swirling liquid sheets, 397
Monte Carlo simulations, 525
Multidimensional kiva computational fluid

dynamics (CFD), 53
Multilayer drop-stripping model, 53
Multimodal instability, 563
Multinozzle atomization on coalescence, 355

N

Needle electrode, 127
Nitrogen, 459
Noncavitating flow, 37
Nox, 1
Nozzle

effects, 111
flow model, 53
internal flow, 53
materials , 175
type, 511

Nuclei formation, 495
Nukiyama-Tanasawa distribution function, 545

O

Optimization of combustion systems, 545
Orifices, 37
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P

Parametric study, 243
Particle image velocimetry (PIV), 525
Penetration distance, 477
Phase doppler anemometer (PDA) system, 159
Phase Doppler

anemometry (PDA), 15, 545
particle analyzer (PDPA), 375

Physicochemical processes, 265
Pitch, 1
PIV measurements, 525
Plain-jet-in-crossflow injection, 15
Point-plane geometry, 127
Polar

instability, 563
surface disturbances, 563

Pollutant
emissions, 159
formation, 265

Polyacrylamide polymer, 93
Polydisperse sprays, 525
Polydispersity, 525
Polyethylene oxide polymer, 93
Prefilming double-annular air-blast atomizer

(PFDAAA), 265
Pressure, 459
Pressure drop

at discharge orifice, 495
at the inlet orifice, 495

Pressure effects, 81
Preswirl spray, 477
Propellant

gas, 459
liquid, 459

Pulsed
jet spray, 111
jets, 93

Pulsed microspray jets, 93
Pulsed-jet microspray applications, 93

Q

Quantitative characteristics of sprays, 545

R

Rayleigh-Plesset equation, 37
Reducing fuel consumption, 159
Residual oils, 1

Residual water mixture, 1
Rosin-Rammler distribution function, 545

S

Sauter mean diameter (SMD), 265, 341, 375
Separate-phase model, 437
Simulated turbulent flow field, 289
Single-component fuel, 341
Sinuous oblique waves, 397
Size-classified spray structure, 545
Solutions for axipolar instability parameters of

hollow jets, 563
Spatial distribution, 477
Special-design injector, 495
Spindle mode, 175
Spiraling filaments, 397
Spray

and flow-field interaction, 159
angle, 341
atomization, 53
combustion research, 265
current measurements, 127
density measures, 265
dispersion, 15
formation from jets, 563
liquid penetration length, 53
performance, 511
polydisperse, 525
prediction, 53
quality, 459
structures, 477

Standard atomization models, 53
Steady-state atomization process, 341
Subcritical jets, 81
Superimposed disturbances in spray formation,

563
Superimposed sequence of nonaxial and polar

disturbances, 563
Subsonic effervescent atomization, 495
Supercritical jets, 81
Superheat degree, 495
Surface

structure of a blob, 53
tension, 111
wettability of tubes, 175

Surfactants used for cropping, 511
Swirl

grooves, 477
velocity, 477

Swirling conical films, 397
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T

Tangential grooves, 477
Taylor drop oscillator, 211
Toroidal forms of drops, 563
Tube voltage, 175
Turbulent spray, 289
Twin-fluid

atomizer, 1
fluid design, 265

V

Vaporization model, 289
Variable spray, 265
Velocity gradient components, 289
Vortex structure, 37

W

Wall impingement injector, 375
Water

flow rate, 355
mist, 191
mist cooling, 191
mist jet, 191
mixtures, 1

Wave growth, 53
Wave numbers

axial, 563
polar, 563

Y

Y-jet nozzle, 437
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