
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61782-653-5 

11th International Annual 
Conference on Liquid Atomization 
and Spray Systems 2009 
 
(ICLASS 2009) 

Vail, Colorado, USA 
26 – 30 July 2009 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2009) by ILASS Americas 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2011) 
  
For permission requests, please contact ILASS Americas 
at the address below. 
  
ILASS Americas/Professor Scott Samuelsen 
UCI Combustion Laboratory 
University of California 
Irvine, CA 92697-3550 
 
 
Phone:  (949) 824-5468 
Fax:  (949) 824-7423 
 
info@ilass.uci.edu 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

MINI-SYMPOSIUM ON CAVITATION 
 
Modeling Of Cavitation Phenomenon Inside A Nozzle Under High Fuel Pressure Condition ....................................... 1

Y. Moriyoshi, K. Suga 
 

Comparison Of Flow And Cavitation Processes In Conventional And Group-Hole Diesel Injector 
Nozzles Using Numerical Simulations .................................................................................................................................. 2

W. G. Lee, R. D. Reitz 
 

Effect Of Cavitation Inside Nozzle On Liquid Jet .............................................................................................................. 3
M. Daikoku, S. Ogasawara 

 

Investigating The Effect Of The Injector Length/Diameter Ratio On The Primary Breakup Of Liquid 
Jets Using X-Ray Diagnostics ............................................................................................................................................... 4

Anu R. Osta, Jaiho Lee, Khaled A. Sallam, Kamel Fezzaa 
 

The Performance of a Pressure Atomizer with Upstream Flow Obstructions ................................................................. 5
P. A. Corber, S. Tavoularis 

 

Dimensionsless Numbers on Cavitation in a Nozzle of a Plain Ofifice Atomizer ............................................................. 6
Akira Sou, Shigeo Hosokawa, Akio Tomiyama 

 

Cavitaiton Bubbles in Shear Flow ........................................................................................................................................ 7
William A. Sirigano, Daniel D. Joseph, Dabiri 

 

Effects of Cavitation in a Nozzle Hole on Atomization of Spray and Development of High-Efficiency 
Atomization Enhancement Nozzle........................................................................................................................................ 8

N. Tamaki 
 

Thermal and Inertial Equilibrium in Small, High-Speed, Cavitating Nozzle Simulations............................................ 14
T. Oda, Y. Goda, S. Kanaike, K. Aoki, K Ohsawa 

 

Experimental Study about Internal Cavitating Flow and Primary Atomization of a Large-Scaled 
VCO Diesel Injector with Eccentric Needle....................................................................................................................... 15

T. Oda, Y. Goda, S. Kanaike, K. Aoki, K. Ohsawa 
 

Evaluation of New Criteria for Cavitation Inception in Diesel Injectors ........................................................................ 16
S. Som, A. I. Ramirez, Alejandro M. Briones, S. K. Aggarwal 

 

Integrated Computation of Micro-Cavitation in Gasoline Injector Atomization........................................................... 17
Jun Ishimoto 

 

Effects of Internal Cavitation of Breakup of High-Pressure Diesel Sprays .................................................................... 18
Kyoungsu Im, Seong-Kyun Cheong, Christopher F. Powell, Xin Liu, Jin Wang 

 
MINI-SYMPOSIUM ON IMPACT/WETTING 
 
Extreme Impact Events for Glycerin Provide new Insights for Splash Dynamics ......................................................... 19

Alexander L. Brown, Richard A. Jepsen 
 

Droplet Transport on a discrete wettability Gradient Surface: Role of Droplet Weber Number................................. 20
Visakh Vaikuntanathan, R. Kannan, D. Sivakumar 

 

An Experimental Study of the Crater Evolution by Impact of a Drop onto a Fluctuating Shallow Pool..................... 21
Nils P. Hinsberg, Morteza Shoaie, Llia V. Roisman, Cam Tropea 

 

Droplet Impact Dynamics of Aqueous Polymeric Solutions............................................................................................. 22
A. Ariyo, M. A. Joh, R. M. Manglik 

 

Drop Fingering on Oblique Impact: Part 1 - Experimental Data.................................................................................... 23
Richard A. Jepsen, Alexander L. Brown, Guillermo Aguilar, Henry Vu 

 

Liquid Interface on Structured Surface and Apparent Contact Angle ........................................................................... 24
A. N. Lembach, I. V. Roisman, F. X. Batarseh, S. Collicott, C. Tropea 

 

Drop Fingering on Oblique Impact: Part 2 - Modeling.................................................................................................... 25
Alexander L. Brown, Richard A. Jepsen 

 

Experimental And Numerical Analysis Of Marine Diesel Engine Injection Sprays Under Cold And 
Evaporative Conditions ....................................................................................................................................................... 26

J. A. Stewart, G. G. Nasr, M. Burby 
 

From Single Droplet To Spray Wall Interaction – Multiple Droplet Chains ................................................................. 27
A. Müller, E. Velios, K. Dullenkopf, H.-J. Bauer 

 

Coalescence Dynamics Of Two Liquid Droplets ............................................................................................................... 28
Ri Li, Nasser Ashgriz, Sanjeev Chandra 

 



Characterization Of Poly-Dispersed Paint Droplet Trajectories In Systems With An Electrostatic 
Rotary Bell Atomizer........................................................................................................................................................... 29

S. Zhao, G. S. P. Castle, K. Adamiak, Hong-Hsiang, Kuo, Yar-Ming Wang, Hua-Tzu Fan 
 

Measurement Of Electric Currents In Electrostatic Spray Painting System ................................................................. 30
Hua-Tzu Fan, Hong-Hsiang Kuo, Yar-Ming Wang 

 

Wettability-Dependent Breakup Of Thin Films Formed By Droplet Impact................................................................. 31
Rajeev Dhiman, Sanjeev Chandra 

 
MINI-SYMPOSIUM ON MODELING 
 
A Particle-Based Method Coupled With Finite Volume Solver For Interfacial Flows .................................................. 32

Sourabh V. Apte 
 

Modeling Of Polydisperse Sprays Using A High Order Method For Numerical Advection Of Size 
Moments ............................................................................................................................................................................... 33

D. Kah, S. Jay, M. Massot, F. Laurent 
 

A Numerical Method For Detailed Simulations Of Atomization In Non-Isothermal Environments ........................... 34
P. Brady, M. Herrmann, J. M. Lopez 

 

Simulation Of Jets With A Finite Element Navier-Stokes Solver And A Multilevel VOF Approach .......................... 35
A. Cervone, S. Manservisi, R. Scardovelli 

 

Spray Collision Modeling Of Immiscible Droplets In Direct Water Injection ............................................................... 36
Daisuke Tsuru, Satoshi Kawauchi, Kousuke Okazaki, Hiroshi Tajima 

 

A Large Eddy Simulation Subgrid Model For Turbulent Phase Interface Dynamics ................................................... 37
M. Herrmann, M. Gorokhovski 

 

LES Of Atomization: From The Resolved Liquid Surface To The Subgrid Scale Spray .............................................. 38
J. Chesnel, J. Réveillon, T. Ménard, M. Doring, A. Berlemont, F. X. Demoulin 

 

Numerical Study Of Multi-Component Spray Combustion With A Discrete Multi-Component Fuel 
Model .................................................................................................................................................................................... 39

Y. Ra, R. D. Reitz 
 

Simulation Of Primary Breakup For Diesel Spray With Phase Transition.................................................................... 40
Peng Zeng, Bernd Binninger, Norbert Peters, Marcus Herrmann 

 

Spray Collision Modeling Of Immiscible Droplets In Direct Water Injection ............................................................... 41
Daisuke Tsuru, Satoshi Kawauchi, Kousuke Okazaki, Hiroshi Tajima 

 

Adaptive Spectral Re Nement For Accurate Simulations Of Turbulent Multiphase Flows.......................................... 42
Olivier Desjardins 

 

An Extended Moment Method For Crossing Polydisperse Sprays ................................................................................. 43
L. Schneidera, N. Le Lostecb, P. Villedieub, A. Sadiki 

 

Dynamics Of The Cavity Generated In A Liquid Film By Drop Impact ........................................................................ 44
M. Budakli, T. Gambaryan-Roisman, N. Van Hinsberg, I. V. Roisman, P. Stephan, C. Tropea 

 
MINI-SYMPOSIUM ON CLUSTER/MULTI-PORT INJECTION 
 
Microscopic Visualization Of Transient Spray From Multi-Hole Injector Of DISI Engine ......................................... 45

M. Esmail, N. Kawahara, E. Tomita, M. Sumida 
 

X-Ray Measurements Of Mass Distributions In The Near-Nozzle Region Of Sprays From Standard 
Multi-Hole Common-Rail Diesel Injection Systems.......................................................................................................... 46

Philippe Leick, Alan L. Kastengrena, Zunping Liu, Jin Wang, Christopher F. Powell 
 

Fundamental Investigation Of Diesel Spray-Spray Interaction For Cluster-Hole Nozzles ........................................... 47
M. Gauding, A. Pawlowski, C. Felsch, B. Sonntag, R. Kneer, N. Peters 

 

Spray-Spray And Spray-Wall Interactions In Diesel Sprays From Micro-Hole Nozzles Under Ultra-
High Injection Pressures ..................................................................................................................................................... 48

Wu Zhang, Keiya Nishida, Jiang-Ping Tian 
 

Investigation Of Particulate Emissions For Cluster-Nozzle Concepts In DI Diesel Engines......................................... 49
Hyun Woo Won , Abhinav Sharma, Peter Hottenbach, Michael Gauding, F. X. Robert, Norbert Peters, Gerd 
Gruenefeld, Russell Durrett Alejandro H. Plazas T. , Satbir Singh 

 

GDI Multi-Hole Injector: Particle Size And Velocity Distribution For Single And Jet-To-Jet 
Evolution Analysis ............................................................................................................................................................... 50

L. Allocca, S. Alfuso, L. Marchitto, G. Valentino 
 

Effect Of Injection Conditions On The Spray Characteristics Of Gasoline Direct Injection (GDI) 
Injectors With Different Multi-Hole Configuration ......................................................................................................... 51

Hyung Jun Kim, Su Han Park, Chang Sik Lee 
 



Optimization Of Orifices Arrangement For The Maximized Spray Tip Penetration Of Wall-
Impinging Sprays Injected By Group-Hole Nozzles ......................................................................................................... 52

S. Moon, Y. Matsumoto, K. Nishida, J. Gao 

 
MINI-SYMPOSIUM ON DIESEL SPRAYS 
 
Modeling Sub-Grid Scale Mixing Of Vapor In Diesel Sprays Using Jet Theory............................................................ 53

Paper Autohors: Neerav Abani, Rolf D. Reitz 
 

Stochastic Model Of The Near-To-Injector Spray Formation In Diesel-Like Conditions............................................. 54
M. Gorokhovski, A. Chtab-Desportes 

 

Computed And Measured Fuel Vapor Distribution In A Full-Cone Spray At High Chamber Pressure 
And Temperature ................................................................................................................................................................ 55

John Abraham, Lyle M. Pickett 
 

Single-Shot Ultra-Fast Phase-Contrast X-Ray Imaging Of High-Pressure Diesel Fuel Sprays .................................... 56
Zunping Liu, Kyoung-Su Im, Xingbin Xie, Yujie Wang, Kamel Fezzaa, Ming-Chia Lai, Jin Wang 

 

Spray Development For Low Temperature Combustion In An HSDI Optical Diesel Engine Using 
Multiple Injection Strategies............................................................................................................................................... 57

Tiegang Fang, Robert E. Coverdill, Chia-Fon Lee, Robert A. White 
 

Experimental And Numerical Analysis Of Marine Diesel Engine Injection Sprays Under Cold And 
Evaporative Conditions ....................................................................................................................................................... 58

J. A. Stewart, G. G. Nasr, M. Burby 
 

Theoretical And Experimental Analysis Of The Fuel Stream In GDI Engine ............................................................... 59
Mariusz Cygnar, Karina Janisz, Marek Aleksander, Grzegorz Budzik 

 

Investigation Of The Fuel Influence On The Injection And Mixture Process For Short Injection 
Periods Under Different Diesel Engine Conditions........................................................................................................... 60

Diana Martin, Manuel Reddemann, Reinhold Kneer 
 

Effect Of Extreme Compression On Diesel Spray Penetration And Dispersion ............................................................ 61
Paper Author: M. N. Svrcek, S. L. Miller, C. F. Edwards 

 

A Modeling Study Of Charge Preparation In An HCCI Engine Using A Variable Pressure Pulse 
(VPP) Injection System And Optimized PRF Blends ....................................................................................................... 62

Sage L. Kokjohn, Rolf D. Reitz 
 

Effect Of High Ambient Pressure On Behavior And Structure Of Diesel Spray ........................................................... 63
Yuta Manaka, Takayuki Ohta, Masahiro Saito, Tomohiko Furuhata, Masataka Arai 

 

Liquid Spray Penetration Under HCCI Conditions ......................................................................................................... 64
S. L. Post, R. J. Stocker, S. Dara 

 

Investigation On The Cavitating Flow Of Biodiesel Fuel Within The Nozzle Passage According To 
The Nozzle Geometry .......................................................................................................................................................... 65

Su Han Park, Bong Woo Ryu, Hyung Jun Kim, Chang Sik Lee 

 
ATOMIZATION DEVICE 
 
Analytical And Experimental Study Of Small Droplet Formation In A Pneumatic Drop- On-Demand 
Generator ............................................................................................................................................................................. 66

A. Amirzadeh Goghari, S. Chandra 
 

An Experimental Study Of The Atomization Of A Liquid Film Submitted To An External Forcing.......................... 67
Madjid Boukra, Alain Cartellier, Éric Ducasse, Pierre Gajan, Marie Lalo, Thomas Noel, Alain Strzelecki 

 

New Method Of Liquid Atomization Based On Pulse Laser Ablation Of Liquid Surface ............................................ 68
Yuji Utsunomiya, Takashi Kajiwara, Takashi Nishiyama, Motonao Nakahara, Kunihito Nagayama 

 

Theoretical And Experimental Fluid/Structure Investigation Of An On Demand Induced Spray .............................. 69
Moussa Tembely, Christian Lécot, Arthur Soucemarianadin 

 
SPRAY CLEANING AND DISINFECTANTS 
 
The Characterization Of Overlapping Flat Sprays For Descaling Oil And Gas Wells.................................................. 70

M. A. El Kamkhi, G. G. Nasr, M. Burby, E. Onyukwu 
 

Cleaning Performance Of High Pressure Sprays At Short And Long Stand-Off Distances ......................................... 71
G. G. Nasr, A. J. Yule, D. Woodall, J. Clark 

 

Fine Spray For Disinfection Purposes Within Healthcare Environments ...................................................................... 72
J. A. Stewart, G. G. Nasr, M. Burby 

 



Spray Characterisation Of Glycerin-Water Mixture, Using A Spill-Return Atomiser (SRA)...................................... 73
J. A. Stewart, G. G. Nasr, M. Burby 

 
MEDICAL SPRAYS 
 
Spatially Resolved Characteristics Of Pharmaceutical Sprays........................................................................................ 74

A. R. Muliadi, P. E. Sojka 
 

Manufacturing Of Taylor Made Carrier Particles For Inhalation Therapy By Spray Drying..................................... 75
Stephan G. Maas, Gerhard Schaldach, Peter Walzel, Nora A. Urbanetz 

 

Thermodynamic Consequence Of Aerosolizing Therapeutic Proteins In Solution ........................................................ 76
M. G Zeles-Hahn, C. S. Lengsfeld 

 

Valve Designs For Aerosol Cans......................................................................................................................................... 77
R. S. Valpey, S. P. Kingston, P. A. Clark 

 
MINI-SYMPOSIUM ON AERO-JET AND ROCKET SPRAYS 
 
Behaviour Of Dense, Industrial Sprays: A Comparative Assessment Under High Air Density 
Conditions ............................................................................................................................................................................ 77

A K Jasuja 
 

Atomization Process Of An Annular Liquid Sheet Assisted By An Inner Gas Jet......................................................... 78
N. Leboucher, F. Roger, J. L. Carreau, Alain Claverie 

 

Effect Of Phase Angle Of Transverse Acoustics On Shear Coaxial Jets For Two Geometries ..................................... 79
Juan Rodriguez, Lvett Leyva, Doug Talley 

 

Small Angle X-Ray Scattering (SAXS) On Droplet Size And Liquid Contents Of Condensed 
Supercritical Ethylene Jets ................................................................................................................................................. 80

Kuo-Cheng Lin, Michael Ryan, Campbell Carter, Alec Sandy, Suresh Narayanan, Jan Ilavsky, Jin Wang 
 

Generation And Pressure Atomization Of Water-In-Oil Emulsions For Gas Turbines................................................ 81
C. D. Bolszo, A. A. Narvaez, S. Abbilian, A. Jepsen, D. Dunn-Rankin, V. G. McDonell, W. A. Sirignano 

 

Evaluation Of Simulation Strategies For Multipoint Injection Systems In Aero-Engines On The 
Example Of A Liquid Jet In A Gaseous Crossflow ........................................................................................................... 87

F. Jaegle, J. M. Senoner, M. García, C. Jiménez, B. Cuenot, T. Poinsot 
 

Spray Nonuniformities In Gas-Centered Swirl-Coaxial Injectors................................................................................... 88
Malissa D. A. Lightfoot, Stephen A. Danczyk 

 

Study Of Two Dimensional Transverse Liquid Injection Into Subsonic Air Stream..................................................... 89
D. P. Mishra, S. Das, P. K. Mohapatra 

 

Review Of Atomization: Current Knowledge And Recent Trends For Propulsion Combustors ................................. 90
M. Arienti , M. Benjamin , R. J. Jensen 

 

Numerical Investigation Of Methane/Oxygen And Methane/LOX Counterflowing Spray Flames At 
Elevated Pressure ................................................................................................................................................................ 91

D. Urzica, E. Gutheil 
 

Characteristic Study Of Two Phase Unlike Impinging Injectors .................................................................................... 92
P. Rakesh, B. N. Raghunandan 

 

Studies Of Pure- And Aerated-Liquid Jets Using The X-Ray Phase Contrast Imaging................................................ 93
Kuo-Cheng Lin, Campbell Carter, Kamel Fezzaa, Zunping Liu, Jin Wang 

 

Effect Of The Initial Droplet Size Distribution Of The Liquid Phase Combined With Transport 
Phenomena On The Resulting Airblast Spray In The Far Field ..................................................................................... 95

Fabrice Giuliani, Christoph Hennig, Thomas Leitgeb, Christoph Hassa 

 
MINI-SYMPOSIUM ON SHEET/SWIRLING SPRAYS 
 
The Large Aspect Ratio Air-Blasted Liquid Sheet Revisited ........................................................................................... 96

A. Lozano, F. Barreras, J. A. García, E. Calvo 
 

Promotion Of Perforation In A Radial Liquid Sheet By Impingement Of A Hot/Cold Airflow................................... 97
T. Wakimoto, K. Nishida, K. Katoh 

 

Optimal Flows in Swirl Atomizers ..................................................................................................................................... 98
L. Craig, N. Barlow, S. Patel, B. Kania, S. P. Lin 

 

Experimental Evaluation Of A Film Separation Criterion .............................................................................................. 99
J. L. Wegener, M. A. Friedrich, J. A. Drallmeier, B. F. Armaly 

 



Experimental Analysis And 3D-Visualization Of Oscillating Hollow-Conical Liquid Sheets In 
Quiescent Air ..................................................................................................................................................................... 100

E. Musemic, A. Rojek, M. Gaspar, F. Weichert, H. Müller, P. Walzel 
 

Experiment Study On The Internal Flow Stability For Tangential Entry Conditions In A Swirl 
Injector ............................................................................................................................................................................... 101

Sunghyuk Kim, Taeock Khil, Hoyeon Choi, Youngbin Yoon 
 

Image Particle Sizing Of An Air Blasted Liquid Sheet Of Kerosene At Intermediate Pressure................................. 102
Christoph Hennig, Fabrice Giuliani, Stefan Freitag, Christoph Hassa 

 

Primary Atomization In Water And Kerosene Liquid Sheets At High Pressure ......................................................... 108
V. G. Fernandez, P. Berthoumieu, G. Lavergne 

 
MINI-SYMPOSIUM ON SIMULATION AND VALIDATION 
 
Large Eddy Simulation Of Fuel Sprays Using The Eulerian Mesoscopic Approach. Validations In 
Realistic Engine Conditions .............................................................................................................................................. 114

L. Martinez, A. Vie, S. Jay, A. Benkenida, B. Cuenot 
 

An Experimental Investigation Of Spray Formation As Affected By Sprinkler Geometry ........................................ 115
Xiangyang Zhou, Hong-Zeng Yu 

 

Discharge And Dispersion In Water-Mist Sprays: Experimental And Numerical Analysis ....................................... 116
Paolo E. Santangelo, Paolo Tartarini, Beatrice Pulvirenti, Paolo Valdiserri 

 

Validation And Initial Application Of A Novel Spray Combustion Chamber Representative Of Large 
Two-Stroke Diesel Engine Combustion Systems ............................................................................................................. 117

K. Herrmann, A. Kyrtatos, R. Schulz, G. Weisser B. Von Rotz, B. Schneider, K. Boulouchos 
 

Lagrangian Spray Drift Ground Exposure Modeling With Wind Tunnel Droplet Size, And Flux 
Source Data ........................................................................................................................................................................ 118

Andrew Hewitt, Rob Connel, Harold Thistle, Paul Miller, Milton Teske, Ewing, Gary Dorr 
 

Appropriate Data For Validation Of Large Eddy Simulation Of Flows With Evaporating Drops ............................ 119
S. Radhakrishnan J. Bellan 

 

Improvement Of The Grid Dependency Of The Momentum Coupling And The Droplet Collision 
Modeling In The Arbitrary Lagrangian-Eulerian Method For Spray Simulations ..................................................... 120

Sayop Kim, Chang Sik Lee 
 

Detailed Numerical Investigation Of Turbulent Atomization Of Liquid Jets .............................................................. 121
Olivier Desjardins 

 

Spray Characterization Of Pneumatic Concentric Nebulizer Used In Inductively Coupled Plasma – 
Mass Spectrometry (ICP-MS) .......................................................................................................................................... 122

A. Kashani, D. Bandura, J. Mostaghimi 
 

Dynamics Of Droplets Impulsively Accelerated By Gaseous Flow: A Numerical Investigation ................................. 123
Shaoping Quan 

 

Optimization Of A D Particle Separator – 009................................................................................................................ 124
M. J. Opgenorth, W. E. McDermott, C. S. Lengsfeld 

 

Numerical Simulations Of Spontaneous Ignition Of Mono-Disperse Fuel Spray In Lean Premixed Gas ................. 125
O. Moriue, Y. Kawaida, H. Kato, E. Murase 

 

An Algorithm To Evaluate Interfacial Area And Sharp Surface Tension Force In Unstructured 
Meshes For Level-Set Method In Multiphase Flow Modeling ....................................................................................... 126

Amir Pourmousa, Hanif Montazeri, Javad Mostaghimi 

 
INDUSTRIAL SPRAYS 
 
Study Of The Drying Behavior Of High Load Multiphase Droplets In An Acoustic Levitator At High 
Temperature Conditions ................................................................................................................................................... 127

Rosa Mondragon, Leonor Hernandez, J. Enrique Julia, Sergio Chiva, Juan Carlos Jarque, Vicent Cantavella 
 

Modeling And Validation Of The Crystallization Process In Food Sprays .................................................................. 128
F. X. Tanner, S. Srinivasan, T. O. Althaus, K. A. Feigl, E. J. Windhab 

 

Visualization And PDA Measurement Of Spray Inside A Thermostatic Expansion Valve......................................... 129
Ming Huo Chia-Fon, F. Lee 

 

Effective Innovation: Using The Theory Of Inventive Problem Solving To Develop Improved Wet-
Wall Gas Quenches............................................................................................................................................................ 130

Charles W. Lipp 

 
 



NON-NEWTONIAN/SUSPENSIONS I 
 
Atomization For Spray Drying: Unanswered Questions And Industrial Needs........................................................... 131

J. P. Hechtand, A. E. Bayly 
 

A Numerical Study Of Axi-Symmetric Droplet Formation Using A Moving Mesh Approach ................................... 132
Sandeep Menon, Jonathan Rothstein, David P. Schmidt 

 

Influence Of Suspended Solid Particles On Suspension Atomization Processes .......................................................... 133
U. Fritsching, B. Mulhem, O. Kurt, G. Schulte 

 

Secondary Breakup Of Non-Newtonian Liquid Drops ................................................................................................... 134
C. López-Rivera, P. E. Sojka 

 

Effect Of Viscoelastic Properties In Impinging Jet Sprays ............................................................................................ 135
M. A. Coil 

 

Breakup Of Shear-Thinning Liquids Subject To Controlled Disturbances ................................................................. 136
A. Dechelette, R. Muddu, C. Corvalan, P. E. Sojka 

 

Atomization Of Liquid Issued From An Ultra High-Speed Rotary Bell ....................................................................... 137
S. Ogasawara, M. Daikoku, T. Inamura, Y. Saito, Y. Matsushita, H. Aoki, T. Miura 

 

Effects Of Fluid Viscosity On The Spray Of A Swirl Atomizer In Trigger Sprayers .................................................. 138
Shanshan Yao, Ji Zhang, Tiegang Fang, Jack Edwards 

 

Unsteady Simulation Of The Painting Process With High Speed Rotary Bells ............................................................ 139
J. Domnick , A. Scheibe, Q. Ye 

 
MINI-SYMPOSIUM ON DIAGNOSTICS 
 
Velocity Analysis Of Fluid Structures From Ballistic Images In The Near Field Of An Aerated Spray ................... 140

D. L. Sedarsky, J. Gord, B. Kiel, T. Meyer, M. A. Linne, 
 

Spatial Distribution Of Droplets In A Diesel Spray By Means Of Direct Photography With Super 
High Resolution.................................................................................................................................................................. 141

H. Gen Fujimoto, T. Hori, K. Katsuta, H. Adachi, J. Senda 
 

Analysis Of The SLIPI Technique For Multiple Scattering Suppression In Planar Imaging Of Fuel 
Sprays ................................................................................................................................................................................. 142

E. Berrocal E. Kristensson, D. Sedarsky, M. Linne 
 

Fuel Vapor Concentration Measurements By Infra-Red Extinction – A Comparison To Laser 
Induced Fluorescence On A Mono Disperse Droplet Stream ........................................................................................ 143

Bernhard Wagner, Bruno Frackowiak, Pierre Gajan, Alain Strze. Lecki 
 

Gate Time Effects On Ballistic Imaging Of Diesel Sprays ............................................................................................. 144
S. Duran, C. Dreyer, T. E. Parker 

 

Liquid Spray Morphological Information From Laser-Diffraction Measurements .................................................... 145
Christophe Dumouchel, Sébastien Grout, Bertrand Leroux, Xavier Paubel 

 

TIR-LIF: A Validation Tool For Spray Impact Models ................................................................................................. 146
M. Alonso, P. J. Kay, P. J. Bowen, R. Gilchrist, S. Sapsford 

 

Simultaneous Planar Fluorescence, Phosphorescence, And Mie Scattering In Pressure-Atomized 
Sprays ................................................................................................................................................................................. 147

Barry V. Kiel James R. Gord, Jacob B. Schmidt, Joseph D. Miller, Terrence R. Meyer 
 

A Study Of The Primary Breakup Process And Macroscale Characteristics Of Impinging Diesel 
Spray Nozzles ..................................................................................................................................................................... 148

Jian Gao, Rolf D. Reitz, Jaal B. Ghandhi, Jin Wang, Zunping Liu 
 

Experimental Study Of An Internally Mixed Liquid Atomizer For An Air-Breathing Engine 
Application ......................................................................................................................................................................... 149

D. P. Mishra, G. Singh 
 

Numerical Analysis Of Ballistic Imaging For Revealing Liquid Breakup In Dense Sprays........................................ 150
D. L. Sedarsky, Edouard Berrocaland M. A. Linne, 

 

Ultra-Fast Structured Laser Illumination Planar Imaging (SLIPI) For Single-Shot Imaging Of Dense 
Sprays ................................................................................................................................................................................. 151

Elias Kristensson, Edouard Berrocal, Mattias Richter, Marcus Aldén 
 

Phase Doppler Interferometry Volume Flux Calculation Optimization And Comparison With 
Nominally Point Mechanical Patternation Techniques .................................................................................................. 152

K. M. Bade, R. J. Schick 
 

Two-Color Laser-Induced Fluorescence Thermometry Applied To Droplets: Investigation Of The 
Droplet’s Size Influence .................................................................................................................................................... 153

V. Depredurand, A. Labergue, A. Delconte, F. Lemoine 
 



High-Speed Internal Nozzle Flow Visualization Of Flashing Jets ................................................................................. 154
Henry Vu, Guillermo Aguilar 

 
FLASHING SPRAYS AND ELECTROSTATIC SPRAYS 
 
Unsteadiness In Effervescent Sprays: Influence Of Operational Conditions And Atomizer Design .......................... 155

J. Jedelsky, Z. Beinstein, M. Jicha 
 

Simulation Of Flash-Boiling In Pressure Swirl Injectors ............................................................................................... 156
K. D. Neroorkar, S. Gopalakrishnan, D. P. Schmidt, R. O. Grover 

 

Nanosized Particle Synthesis By Flash Boiling Atomization .......................................................................................... 157
Koji Sasaki, Jun Hayashi, IIno Kimio, Masahiko Shibahara, Fumiteru Akamatsu 

 

Further Development In Actuators Designs For Flashing Household Aerosols- Hair Spray...................................... 158
Rajab Shjarief 

 

Secondary Atomization Of Electrostatically Charged Drops......................................................................................... 159
Daniel R. Guildenbecher, Paul E. Sojka 

 

The Flow Dynamic Simulation And Experiment Of Piezoelectric Printhead............................................................... 160
Wei-Hsiang Lai, Yeong-Jen Wu 

 
SPRAY MEASUREMENTS AND VALIDATION 
 
Spray Plume Characteristics At Multiple Cross-Flow Angles, Experimental And Computational 
Assessments ........................................................................................................................................................................ 161

K. M. Bade, W. Kalata, R. J. Schick 
 

Quantification Of The Transient Mass Flow Rate In A Simplex Swirl Injector .......................................................... 162
T. Khil, S. Kim, S. Cho, Y. Yoon 

 
DROPLETS AND TURBULENCE I 
 
Effect Of Combustion Air Temperature On Combustion Characteristics Of New Type Combustor 
With Upward Swirl ........................................................................................................................................................... 163

Tomohiko Furuhata, Toru Sasaki, Masataka Arai 
 

Interactions Between Evaporating Droplets In A Monodisperse Stream ..................................................................... 164
Bruno Frackowiak, Gérard Lavergne, Cameron Tropea, Alain Strzelecki 

 

Thermal And Evaporative Spray Plume Characteristics Using Computational Fluid Dynamics .............................. 165
W. Kalata, K. Brown, K. M. Bade, R. J. Schick 

 

Validation Of The Eulerian Mesoscopic Approach In Particle-Charged Homogeneous Isotropic 
Decaying Turbulence In The Scope Of Large Eddy Simulation Of Fuel Sprays ......................................................... 166

A. Vie, L. Martinez, S. Jay, A. Benkenida, B. Cuenot 
 

Binary Water Droplet Collision Study Under Conditions Typical For Nuclear Reactors........................................... 167
Christophe Rabe, Jeanne Malet, François Feuillebois 

 

Dispersion Of A Fuel Spray In A Heated Channel With Controlled Turbulence: Characterization Of 
Droplet Temperature And Fuel Vapour Distribution .................................................................................................... 168

V. Deprédurand, A. Delcon Te, M. Orain, B. Rossow, F. Grisch, F. Lemoine 
 

Flow Field And Mass Flux Measurements Near The Exit Plane Of Spray Jets ........................................................... 169
J. D. Gounder, A. R. Masri 

 

Experimental Investigation Of Evaporating Bi-Component Droplets In A Turbulent Channel Flow....................... 170
Virginel Bodoc, Florian Moreau, Yves Biscos, Rudy Basile, Gerard Lavergne 

 
AGRICULTURAL SPRAYS 
 
Effect Of Surfactants And Their Concentrations Against Phalaris Minor Control In Wheat (Triticum 
Aestivum)............................................................................................................................................................................ 171

A. S. Tomar, V. R. Thakre 
 

Development Of A Protocol For Characterizing Sprays Generated Under Simulated Aerial 
Conditions .......................................................................................................................................................................... 172

B. R. Collett, J. P. Fife, M. J. Shaw, M. C. Shell, C. L. Scott 
 

Atomization Modeling For An Agricultural Hollow Cone Nozzle................................................................................. 173
A. Belhadef, A. Vallet 

 



Vibrational Excitation And Analysis Of Fluids To Predict Atomization Characteristics ........................................... 174
D. K, Giles, R. L. Stocker 

 

Effect Of Adjuvant On The Rainfastness And Herbicidal Activity Of Glyphosate Against Cynodon 
Dactylon And Cyperus Rotundus Weeds......................................................................................................................... 175

A. S. Tomar, S. P. Singh 
 

Drift Reducing Nozzle Systems For Space Cultures ....................................................................................................... 176
Zb. Czaczyk, G. Bäcker 

 
MINI-SYMPOSIUM ON ATOMIZATION 
 
Multiscale Simulations Of Primary Atomization Using Gerris ..................................................................................... 177

G. Tomar, D. Fuster, S. Zaleski, S. Popinet 
 

Detailed Simulations Of The Breakup Processes Of Turbulent Liquid Jets In Subsonic Crossflows ........................ 178
M. Herrmann 

 

Trajectory Of A Liquid Jet In High Pressure And High Temperature Subsonic Air Crossflow................................ 179
A. Amighi, M. Eslamian, N. Ashgriz 

 

Influence Of Nozzle-Flow Turbulence On The Primary Spray Breakup...................................................................... 180
B. Balewski, B. Heine, C. Tropea 

 

Laser Sheet Imaging Of High-Velocity Air Atomised Water Sprays ............................................................................ 181
P. L. Garlick, A. K. Jasuja 

 

Atomization Phenomena With Plate Nozzle With A Several Ten Micrometer Slit...................................................... 182
N. Iki, T. Ebara, D. Shimizu 

 

Effects Of Nozzle Geometry On The Near-Field Characteristics Of A Liquid Jet....................................................... 183
S. C. Spangelo, N. Lekic, S. C. Fabbro, M. Birouk 

 

Nonlinear Instability And Encapsulation Of A Compound Liquid Jet......................................................................... 184
Takao Yoshinaga 

 

Aerodynamic Breakup Of Droplets Arrayed In Gas-Flow Direction............................................................................ 185
Takashi Suzuki, Takahisa Yamamoto 

 

Liquid Encapsulation By Binary Collisions Of Immiscible Liquid Drops .................................................................... 186
C. Planchette, G. Brenn 

 

The Role Of Propagative Capillary Waves In Droplet Formation From Ligament .................................................... 187
J. Shinjo, S. Matsuyama, Y. Mizobuchi, S. Ogawa, A. Umemura 

 

A Coupling Between Internal Flow And Primary Breakup Simulations - Case Of A Compound Nozzle ................. 188
A. Berlemont, J. Cousin, M. Doring, T. Menard 

 

Generation And Pressure Atomization Of Water-In-Oil Emulsions For Gas Turbines............................................. N/A
C. D. Bolszo, A. A. Narvaez, S. Abbilian, A. Jepsen, D. Dunn-Rankin, V. G. McDonell, W. A. Sirignano 

 
AUTOMOTIVE GASOLINE I 
 
Experimental And Computational Analysis Of Fuel Mixing In A Low Pressure Direct Injection 
Gasoline Engine ................................................................................................................................................................. 189

Shalabh Srivastava, Farhad A. Jaberi, Harold J. Schock, David L. S. Hung 
 

Application Of Laser-Induced Fluorescence For Imaging Sprays Of Model Fuels Emulating Gasoline 
And Gasoline/Ethanol Blends ........................................................................................................................................... 190

Mats Andersson, Jonas Wärnberg 
 

Trajectory Of A Liquid Jet In High Pressure And High Temperature Subsonic Air Crossflow............................... N/A
A. Amighi, M. Eslamian, N. Ashgriz 

 

Experimental And Numerical Characterization Of The Fuel Distribution By A GDI Multi-Hole 
Injector For Spark Ignition Engines ................................................................................................................................ 191

L. Allocca, M. Costa, A. Montanaro 
 

Numerical Investigation Of Lagrangian Single-Component Liquid Film Evaporation Models ................................. 192
V. Ebrahimian, C. Habchi, B. Cuenot 

 
AUTOMOTIVE GASOLINE II 

 
On The Effect Of GDI Injector Configuration On Charge Preparation....................................................................... 193

M D Bejoy, Shamit Bakshi, A. Ramesh 
 



GDI Multi-Hole Injector: Particle Size And Velocity Distribution For Single  Jet-To-Jet Evolution 
Analysis.............................................................................................................................................................................. N/A

L. Allocca, S. Alfuso, L. Marchitto, G. Valentino 
 

Application Of A Micro Nozzle Array Fuel Injector To Cold-Start Experiments Of A 4 Stroke-Cycle 
Gasoline Engine ................................................................................................................................................................. 194

Mikiya Araki, Tomio Obokata, Tsuneaki Ishima, Seiichi Shiga Masahiko Masubuchi, Tomojiro Sugimoto 

 
ALTERNATIVE FUELS 
 
Impact Of Alternative Fuels Physical Properties On Combustor Performance........................................................... 195

Patrick Le Clercq, Manfred Aigner 
 

Investigation Of Entrainment During Combustion Of Biodiesel Sprays ...................................................................... 196
Yifeng Wu, Ronghua Huang, Chia-Fon F. Lee 

 

Experimental Investigation Of Spray Propagation And Mixture Formation Of Tailor-Made Fuels 
Under Engine-Relevant Conditions.................................................................................................................................. 197

M. A. Reddemann, F. Mathieu, D. Martin, R. Kneer 
 

The Effects Of MVCO Injections And Conventional Fuel Injections In A High Speed Direction 
Injection Engine ................................................................................................................................................................. 198

Way Lee Cheng, Chia-Fon F. Lee, Deyang Hou 

 
COOLING SPRAYS 
 
Droplet Cooling Of Heated Surfaces: Experimental And Numerical Analysis ............................................................ 199

Paper Autohors: Paolo Tartarini, Mauro A. Corticelli, Paolo E. Santangelo 
 

Evaluation Of The Cooling Performance Of Individual Droplets Impinging Onto Heated Targets .......................... 200
A. S. Moita, M. Morais, A. Spena, A. L. N. Moreira 

 

Multijet Spray Characteristics For Spray Cooling ......................................................................................................... 201
M. R. O. Panão, J. L. C. V. Rosa, A. L. N. 

 

An Experimental Study Of Intermittent Spray Cooling Above The Leidenfrost Point............................................... 202
S. Fest, J. Schmidt 

 

Single Droplet Heat Transfer Through Shallow Liquid Pools ....................................................................................... 203
Henry Vu, Guillermo Aguilar, Richard Jepsen 

 

Dynamics Of The Liquid Film Produced By Spray Impact Under Various Gravity Levels ....................................... 204
O. Kyriopoulos, I. V. Roisman, C. Tropea 

 

 
SPRAY CONTROL 
 
Applying Composite Disturbances To Control Breakup Of Capillary Circular Liquid Jets ...................................... 205

Mina Rohani, Derek Dunn-Rankin, Faryar Jabbari 
 

Feasible Study Of Spray And Combustion Control Using Dual Component Fuel Based On 
Multicomponent Spray Model .......................................................................................................................................... 206

Yoshimitsu Kobash Jiro Senda 
 

 
PLENARY LECTURES 
 
The Physics of Electrospray Flow Focusing and Flow Blurring: A Revision of Three Ultra-Fine 
Liquid Atomization Systems ............................................................................................................................................. 207

Alfonso M. Ganan-Calvo 
 

Elongational Viscosity Effects in Spraying Processes ..................................................................................................... 208
Robert K. Prud’homme 

Current Progress in Atomization and Spray Technology for Medical Applications ................................................... 209
Muh-Rong Wang, Kun-He Yang, Chun-Ssien Chiu, Yang-Sheng Huangi 

 

 




