Mondav. Julv 17 Fowntain |

Spray Combustion

Chrerirperson: C.F. Edwards

915 am Fuel Effects om the Stewctire of o Forced Spray Flome. Chris Wark and Cill Richards, Washington
arate University, Puliman, Washinmon, LIBM . s s amsssniss i iassses siassiiss s s ssssssses 3

9:43 mn Experimenial and Numerical Studv of Buening Air-assisted Atomizer Spravs Claracieristios, Dong
I Kim. and Sang Huen Oh, Pusan National University., Pusan, Bomei ... s 4

1005 = 10:30 am Break, Exhibirs, amd Posters

30 am - Dwepder Size Disiribanfon and Residence Tine Effects on o Lean Partioflv-Premived Tuebadent
Sppreo Flowe, Y. Michou, C. Pichard, and 1. Gokalp, Laboratoire de Combustion et Svstémes Reé-

mchifs. Centre Nationnl de la Recherche Scientifique. Orléans. France ........cciinecnriieesnena
LU am Newwwerscod Stoedorien of Speay Flar Flomes Srechitized i o J'::mm.rrr o .-u.-:m_:,ri'un i14m|le1'|.| Aka-

matsie [iroyvasu Saioh. and Masashi Katsuki. Osaka University, Osabka Japan oo 5
12:000 — 1:50 pm Lunch Break, Exhibits, and Posters

Atomization |
Cherirpersons: GML Faeth and C.5. Lengsteld

|30 pm Coptendl of Drap Nize by Riveodege, V. Romagnoli, P, Felon, and R, K. Prod"homme.  Princeton

University, Primocton, New Jersey. LEBA i s i i O
2o pin Inflawrce of Exit (vifice Claracteetstios on Transivien Between Effervescent Aiomizatfon Flow
Regimes, CJ. Bates and PJ. Bowen, Cardiff School of I::E.mnrmh_ Cardiff, Wales, UK, and
JOCF. Texeirn. University of Minho. Guimares, Portugal..............cc... e e
2130 pm frflueerice of Supevpaddsating Mode on Atomization Praperties G € -ll'l'I.TJ'U.lr--J'.'."-.J.'li.k'r."-'.l't‘:Ir.".l'e.l.ln'rr:i.'f'.'-'- B.
Leroux and O, Delabroy, Air Liguide, Jouy en Josas. France, and F, Lacas. Ecole Centrale Paris,
Chatenay-Malabry, France .. T — R e N Y .

3:00 pm Spwav Clerracteristios of |l:rhrf“n’ -Fumfd-!.a‘u*;” rn..l' Jtmg -Hyun Rhim and Soo-Young No, Chung-
buk National University, Cheongju, Korea. and Gyu-Young Lee and Ok-Yong Yang. Inha Univer-

SN RO BT s B o e S L et
3230 — 4040 pm Brewk, Exlithite, amd Pesien
4:00 pm ]_qﬂ{_n;d_]fg_p_l;[ Sy Breakup Mechormism from the Hole '.I"1;|u:' Nozzle and its Applications,
Hiro Hirovaso, Kinks University, |Hiroshima, Japan ... kb P i TRRNIER o gy i
4:30 pim The Role of Viscoelaxticie on et Breakup of Difuie P-:ul'i Hier "-:.I."r.r”ﬂ.ﬁr': 1'r" Eh.n:.tanl:a and L. M.
Walker, Camcgie Mcllon University. Pinsburgh, PA_ USA ermsrmrr e e
3000 pim Numerical Sih of Breakup Processey of a Water Jer Injee: r:'r_l' fities € rorss Air Hml r;ng:..lmn Liw.
Greg ) Smallwood. and Omer L. Giilder. Natonal Research Council Canada, Otiawa, Ontario.
IR o o M M A o s A TR S AR S AN s b s
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Mondav, Julv 7 Fomntain 18, 1T

Jet and Sheet Instabilities |
Chaivpersoms: C. Dumouchel and ). Senda

%13 am Prediction of Liguwie Steel Breaknp from Daal-Mode Linearized Theer, Sushana K Mitra, Xian-

gug Li. and Metin Renksizbulut. University of Waterloo, Waterloo, Ontario, Canada .................. [
0:-45 am Noemerica! Simadetiom of the Instabilive and the Breakup of o Viscons Ligeid Jer, Akira Sou, Hisa-

shi Hasegawa, and Tsuvoshi Nakajima, Kobe Universitv, Kobe, Japan ..., I
005 — 1030 am Break, Exhibirs, amd Posiers

30 0m MNpmrerigad fvestigediom of o Lanvivgne ey Hﬂ_«;r#frp firfer Dheopes dn Ligusicl=Ligpiial Svstems, 8.
Homma. J. Koga, and 5. Matsumoto, Saitama University. Saitama. Jupun. and €. 'I.'r_'rﬂm W50,

University of Michigan. Aom Arbor, Michigan, USA . e s e B s D
00 am  Dvopder Size Distrituaion of Spravs Produced by "n-:.ﬂﬂr:-:m i .L.'rlﬁmlr fets, H. Mulm LB, Blaisot and

C. Dumouchel, Université et INSA de Rouen, Monmt Saim Adgnan, France ............... S Y- I3
Fh3am  Fefociy Profile Effecs amd Plgee Toseraeintency i Low Vedociny Cwlindeiood Ligeid Jers. ). Godelle.

C. Letellier, and C. Dumouchel. Université et INSA de Rouen, Mont Saint Adgnan, France......... |3
[ 2Kk — 12340 pim Loemncly Break, Exhiibieg, and Posters

Spray Instrumentation and Measurements |
Cheirpersons: G Wigley and G. Gouesbet

1230 pm Invi Paper: Sprav Diagnestics for the Twenn=first Cenrey, WD, Bachalo. Anium Tech-
nologies. Inc.. Los Alios Hills, Califormma, USA o ocemiismemeesssssmsssesnmssmmmesnemnneene. B
2:000 pim gl Speed Loaxer-PIV fmagring: Sawtem for the Exferion-Lagrangion Measerement and Visializa-

Fion anf Sprenv oo Wall-Bounded Jess, T, Sarpkaya. Naval Postaraduate School, Monterey, Califor-
nia. USA_and C. F. Merrill. Maval Surface Weapons Center. West Bethesda, Marvland, USA .. 14
2530 pm 1Y Spowianreous Raman Scattering for Comprehensive 20 Speay Chavacrerization, T, Miller and
V. Beuwshausen, Laser-Laboratorium Goettingen e V.. Goettingen. Germany. and W. Hentschel.

Volkswagen AG, Wolfsbure, Germany ..o, Bt e Uit s s D B e e TR S s ol e e H S
300 pin Lveliention of the Plamer Dvopfor Sizimge II"H."nJ Ter hur-r;rrr R [J'-:Jmann and Y. HH!‘dd.'lI[.IH'-h J|11|:|i:m1|
College of Science. Technolosy, and Medicmne, Lomdon, UK e .16
330 = £:00 pan Break, Exhibirs, amwd Posters
4:00 pm A New Stravegy jo Measure Temperature of Dropleis: Two Colors Laser-Tnduced Fluorescence

Comparrison fo fifroved. Thermomeney, P Lavieille. Fo Lemoine. and M. Lebouchs. LEMTA,
Vandoeuvre-les-Wancy, France., and O. Ravel. G. Laversme. ).Farre, ONERA/DMAL. Toulouse,

430 pm Experimenteal fovestigation on the Measiremeni of Dirop Size Disteibet fon of Sprons Prodiced by
Hiel Pressure Swirl Atomizers. 5. Lh-:.m'ul and €. Dumouwchel, Universite er INSA de Rouen.
Mont-Saint-Aignan, France .. oo e o A 1 L | P T ST ORI TR NG S -8

5:00 pm Comversion of Dropled Size .I’Ja'.r.lr."ri'r.rrrm.'. ,I'J'ur.u F'H"n- -I’Jpru al Arran I.l'uh.:! i U.:.lﬁ ern Loser }J'J,F
JFraction, M. E. Teske. Continuum Dynamies, Inc.. H. W. Thistle, USDA Forest Service, A. .
Hewitt, Stewart Agriculural Research Services, and 1. W, Kirk, USDA Agricultural Research
BT et i e o8 e e e el S St g BB e v A 19
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Mondeay, Julv 17 Fowntain IV

Industrial Sprays |
Clrerirpersony, ), Domnick and 5. Londerville

9:15 am Dreopier Formation in o High-Emthalpye Sieam Jer, ). Melarlane and M. Hogeveen Ungurian, Con-

tainment Analvsis Branch, Atomic Energy of Canada Limited. Pinawa, Canada...................... 20
=45 am Perfirmcmee of a Linear fternad Miving Atomizer in Atomizotion of Molien Metals, MR, Wang.

M.S. Sheu. and 5.R. Yang, National Cheng Kung University, Taman, Tawan o 20
(005 = 1030 mim Break, Exhifbirs, and Posiens

[0 30 um Hewt Transfer Perforarice And Power Requiremients OF Pressuve Swivl Nozzfex, O, Schmide and
1S, Lewis, Middlesex University, London, Lnined H:nbd-mll andl ) Kiihie, h“q:l-ll.'r Ulll'ﬂ.Hﬂ} Ed-
inburgh. United Kingdom... LRSER UL |

[:00am  Newwrical Amalvsiy of ﬁui'm‘rﬁr.r.ql._ Mirlten St l'.Jmlrﬂ'ln i An Exforst Doct. X, M. "l‘lr‘11=|g H. Hi-
v, and H. Hashimoto, Ebara Research Col, Lid.. Honfujisawn, Fujisawa-shi. Japan ... 3
[ 1:30am  Aremizacion Pressuve Redvetion as the Way of Fuel Sraging, R, Wilk and A. Szlek. .":}ihrsiml Lins-

wersity of Technology, GIwice, Palaml ... st s smsanns

[ 2:000 — [:30 pm Lol Break, Exhibits, and Posters

Spray Deposition
Chairpersan: M. Ome
30 pm Muono=Disperse Alaminnn Dreopler Generation amd Depoxition for Net-Form Monfactaring of

Servcroeeed Componenrs, Melissa Orme and Qingbin Liv, University ol California. Irvine. CA.
L'SA, and John Fischer, Boeing Commercial Airplane Group, Seantle, Washington, USA .00 23

2400 p Particidore Ale Polfution and Health, RF. Phalen, University of California. Irvine. Califormia

2:30 pm { .in.!num i_.;.r.*.l’mp ufr.f.u' l'.h-';num:m Frmru. -.lj‘ "n}:n'.u .l-mmmg it .f_im-'.:rr Atomizer, P A, FI:I'I..L J E.
Gonzilez. and R. Sanchez. University of Puerto Rico, Mavagiiez, Puerto Rico....... 24
3:00 piny Muadlelling of Deposit Shapee Daving Metaf Speoaving: the lnfluence of "i'p.l"mhmg arred Re=Lhepasition,
Z. Djuric and P, Grant, University of Oxford, Oxford. Uk .. PRSI PR T WEPRLKIMPROR .. |
3:30 = 4:00 pm Break, Exhibics, and Posters

4000 pm Efectrostatic Gemeration of Ulira Fine Speav of Ceramic Suspensions for Depoxition of Ceramic
Thin Fifims, P. Miao. W. Balachandran. and P. Xiao, Brunel University, Middlesex, UK ... 20
4:30 pm O Factors Influencing the Wening Angle Belovior afier a Molten Microdroplet Tmpeacis o Sur-
face. 1. Altinger, £. Zhao, and D. Poulikakos. Swiss Fedeml Institute of Technology (ETH),
Liirich, Switeerland .. 8 W A B w14 S8 B i B 4 s R b e B A8 P R A4 4 5 e 7
5:00 pam Lixpersion amd ﬂu;m.-mirm of Irr.imh.'nrm T?mrﬂ;n ﬂpmn hr e L:M‘l'm. :HJ:-" Trachea Using Ex-
perimeniod amgd Numerical Methods, T, Gemei, T, E. Corcoran and N, Chigier, Camegic Mellon
Liniversity, Pittsburgh, Pennsylvanmin, USA . ....c...occocorismmsssmmerseiss messssssrrssisnss s sssssssssmssssiins

xxii



Monday. Julv 17 Plaza f

Particle and Spray Dyvnamics |
Cherirpersenss: H Fujimoto and Y. Tambour

L5 am Mrvctwres of Aerated Ligeid Fuel Jers mteracting with a Shock Train in Supersomic ©rossflons.
K.-C. Lin, P, ). Kennedy, Taitech, Inc., and T, A, Jackson, Air Foree Research Laboratory, Wright-
[ EE R el WY e T O gt st s s S
B4 am The Effecr of Dropfers on Terbadence Modwlorion and Aie Enrvciviment i on Axiovasetric Spean
Sl Vo Ferrand . R Bazile. ). Borée and G. Chamay. Institut de Mécanigque des Fluides de Tou-
e T NS BN et o st 2 8 b s T Ve S e e st s AT
M 13 - 130 am Break, Exhibirs, amd Posters

=30 am Invited F':?l|1~_l'_' t Tovwards o Comprehensive Theory of Dense Spranv Flones, Chris Edwards,
Stanford University, Stanford. Califomia, USA ... s s e 24
FllDam  Ae Lvalfuation of a Cereest Maode! for Coflissons and Coonlescence in Dfesel Spravs in Light of Re-
cend Experimental Findings. Scott Post and John Abraham. Purdue University, West Lafavetie, In-
phE RS s e s e s iime e bbb s el o e o ST ||
11230 am Experimemal St o the Ivevaction of Fine Warer Sprov with Ligeded Pood Fires, Liao,
Giuangxuan. Liv, Jianghone, Wang, Xishi, OQin, Jun, and Yao, Bin, State Kev Laboratory of Fire
Science. University of Science and Technoloey of China. Hefei. Anhui. P.R.China ... 3]

[2:00 - 1:30 pm Lunch Break, Exiibirs, amd Posters

Internal Flows in Atomizers |

Chairpersons: D, Dunn-Rankin and P, Sojka

[ 300 o Fovmation and Primeary Breakup of Comical Lignid Steets Diselarged e Pressere Swivd infectors.
Exprerimenicd emd Theoveticad Ivesifeation. ). Cousin. Universite et INSA de Roven. Saim Etienne

du Rouvray, France. and G. Vich and LF. Nally Jr. Siemens Avtomotive. Newport News, Virginia,

| H [ SO P piheilin itk P FT . PR Y- b el i A et g s Bl T e A

2ol pam Enhanreed Armization of o Liguid Jer by Covitation in o Noz=le Hole, N, Tamaki. M. Shimizo and

H. Hirovasu. Kinki University, Hiroshima, JApMn ..o s sssnres s ssmmen s osmmmees S0
230 pw Teevestieation af fvermad Flow i Tronsperreny Desel Injeciion Neoczles asing Fluorescent Pariicele

Terrergrer Vdowcsmeiry (FPFIVE. ). Walther, ). K. Schaller. amd B. Wirth. Robert Bosch GmbH. Stuti-

garl. Cermany. and C. Tropea. Universitéil Darmstadt. Germany oo 33
3:00 pm Effect aof faternal Flow in o Sindared Diesel Injecrion Nozzle an Sprav Atomization, H. lida, K.

Tanaka, 1. Senda, and H, Fujimoto, Doshisha University, Japan, E. Matsumura, Tovota Motor Co.,

Japan, and R.R, Malv, Daimler Chrvsler AG, Germny ......c.cocveevmsrrssemsssess s ssssssresssssssrss esssees 34
330 — 400 pm Break, Exhibit, and Posters

A:0) pm Cavitasing Flow in Diesel Injeciors and Atomizasion: o Bibfiographical Review, N, Dumont, .
Habchi. Institut Francais du Pétrole, Rueil-Malmaison. France, and O Simonin, [nstitn de Me-

canique des Fluides de Toulouse, Toubouse, FRANCE .........vocorvenrrsenmrsre e vsmsrrs sssssserssssers 300
430 pm Numerical Simdarions of Tnternad Flose i a Simplex Aromizer, E. Steinthorsson. Parker Hannifin
Corporation., Mentor, Ohio, and [ M. Lee, Fluent Inc.. Lebanon, Mew Hampshire, USA ... 36

%X111



Tuesday, July 18 Fauntain|

Agricultural Sprays
Clerdeprersons: A Hewitl and S.-Y. No

&0 am Lmudseon Properiies and Agricultorad Spray Ouedine. RW . Dester. American Cyvanamid Compans,
Princetanm, Mew JErsev, USA e s seesecssasmssssessssssenesss s ssssrs s assmsres tesssssmsss s s sassss s sses 31
B30 am Eveluertion of the Effects of Adurvams em Agricaltoral Spran Characievistios. AL, Hewitl, Steward
Agricultural Research Services. Inc. USA. P.CH. Miller. Silsoe Research Institute. England. and
W.E. Bazley, Wilbur-Ellis Company, USA ..o eeeeeeeemeeeeeemeeeee e amemrrsnnen 3T
B Hl am Using Mudsed Spravs from Oversized Ovifices 1o Increase Momentom and Kinetic Eneree in De
peasiting Agriciitiead Spravs. LK. Giles. University of California, Davis, California. USA. and
B, Andersen and M. Nilars. Hardi International A, Taastrup, Denmark ..o, 38
W5 am A Muftiple EHDA Nozzle Svstem for the Speaving aned Selective Deposition of Pesticides in CGirean-

fonses. KB Geerse, LOM, Marinissen. and B. Scarlen. Delit University of Technology, Delfi
The Metherlands, and A, Kerssies. M. van der Staai). and CA. van der Me er. R esearch Statim
For Floriculture and Glasshowse Vezetables (PBG)L. Naaldwijk, The Netherlands ... 3%

000 — 16030 am Break, Exlibie, amd Posters

1030 am Measwremenis of the Air Paitern and the Verticad Sprov Disiritedion ax Tools for the Adinistmen
o Chreduwed Spravers, AL T Moor. ). Langenakens, F. Vercecke, Minisiry of Small Emerprises
Traders and Agriculture. and P. Jacken. Roval Rescarch Station of Gorsem. Belgium ... 39

LEDibam  Dwepder Size Analvsis of Aircraft Nezzle Svstems Applving OF and Weater Based Fornndations of
Englosudfan Insecticide. N, Woods, G, Dorr. and 1. P. Craiz. The University of Queensland. Garton
Chreenaland. AUSIEEIE . ..o e

LE:3bam fe-Flighi Measneemenis of Droplet Sizes from Agricoltuead Nozzles, o Comperivens of Too Com-
smenely Used Loser Svstems, MUS. Nilars, and P, Spragge, Hardi International. Denmark. and €.
Tuek, Silsoe Research Institute. England ................ O T s 1A WAL WO ST |

[ 2:0M1 — 1230 pm Lunch Break, Extibirs, ani Posrers

Industrial Spravs 11
Clhadrperson: GOS8, Samuelsen

230 pn Cleracteristios of NH G and 56 Gas Absorprion in Clean Werer Spray Chamiber. M. Inoue, H.
Ciomi and A, Takahashi. Takasago Thermal Engineering. Atsugi. Japan. and H. Aokl and T. Miura,
Tohoku University. Sendai. Japan... s - IURRUPRR §

2:H pm Steardy Stewte High Pressure Spray {.rr-n.l'nu,r af H.lj:.l': Ta’.l'.'illr.:'-l.'.l'n:.'?Hr'l.' S .LJ.I' Nurforces, RLAL Sharief, ALl
Yule. LR. “H;l.'._;'_l.,l LR, Jeong, DU James. University of Manchester Institute of Science and
Technology, Manchester, England. and G.G. Nasr, Stockport College of Technology, Eneland... 42

2:31 pm Formarion of Hollow Siffea Paricfes by Electrositic Aromization ie Comrbination with Aleahnol
Sofidificarion. Masavuki Sato. Masashi Awazu, Shinva Acki. and Takayvuki Ohshima. Gunma Uni-
VErSily., Gunme, JADAN ............cccccrcscese s eissssam st e sm e eeemseamm e eemeem e smmsasammememmetesnanrres Sl

300 pm Advemces i the Sty of Liguid Metal Atosization and Powder Formation. K. P. Cooper. Naval
Research Laboratory. Washington, DC. USA_ S, J. Mushl. Bodyeote IMT, Inc., Andover, Massa-
chuseits, USA, and C. [ Whitman. Industrial Problem Solving, Southport, Connecticut, USA.... 43

330 — M pim Break, Exbobis, and Posters

4:00 pm A Stnche of the Twin Fluid Atomizetion of Liguid Meials. Steven P, Mates and Gary 5. Settles, Penn

State University. University Park. Pennsylvania. USA . 44

4:30 pm Sprgy Chovocterization jor Wer Compression Cias I:.-Jr.uh.l:;_r {p,l:lf.n_;r.rrr:.u'. Rudolf J. Schick and
keith kKnasiak. Sprayving Svstems Co. Wheaton, [linois, USA . .44

X1V



Tiesday. July 18 Fourain I, 1]
Diesel Spravs |

Chairpersest: M. Arai

B:00 arm Invited Paper: Fiews on the Siructire af Teenwiesne Dicese! Spees. Greg 1, Smallwend and

Omer L. Gillder, National Research Couneil Canada, Ottawa, Ontario. Canada......o.oocieere 43
£ am Effvcty of Micva=Tlafe Nozsfe aid el - Peessiore Foel Injection Claoracteristios on ©onhasiion
el Enissioney, Jinha Lee and Morimasa lida. University of keio. Konagowa, Japan ... 46
S0 m Chieatiteriive Viveedization of Papor Phase in High Pressore Comewon Boil Diesel Tifection, G,
Bruneaux. Institut Francais du Pétrole. Rueil-3almaisom, FUMICE ... s ssesss e s oo 7
G530 am A Now-Eguifibrinm Toehadence Dissipation Corvection for iie &2 Moded Appficd ro € wmehnstfon

Niswwelestions of DI Dicsel Engines, Franz X, Tanner, Michigan Technological University. Hough-
ton. Michigan, USA. and Guang-Sheng Zhu and Rolt 1. Reitz. University of Wisconsin, Madison.

(G0 - L0530 am Break, Exlibits, and Posters

Webam  Cheerocteristion of Avomizarion v Hearing of Swbcooled Tajecting Liguid mear the Enteance of Noz-
sfe flofe, ToOda, T, Suzeki. and Y. Ochiar. Tedtors University. Tolon, Japan ..o 8

IMam A Stecle of Sprene Characteristios i a Hish Pressore Vessel and o Viswedizgrion Engine, Y, Nishi-
Juma, Y Asaumi. and Y. Aovaei. New AUCE. institute Co.. Lid.. Karima, Tsukuba-shi. Tharaki. Ja-
Bt e e e e U i et M L DB o e qu

[ 2200 — [ 300 pmy Laich Break, Exhiibits, amd Posiers

51 Engine Sprays |

Clrirperson: B, Ragueci

[:30 pm Invited Paper: fvperiments and CFD af Gasoline Direes Injection and Diesel Sprens, Thier
Barinaud. Institut Francais du Petrole, Rucil-Malmaison, Framee .o R

200 pm A New Approcel for Linking Expervimicital Dover 1o Sprav Modefing for an Clivwardfy Openivg
Divecr Tnfeetion Crasedinge (IN-Ced fepecion. 50 Das. 120 L. S, Hung, L. L. Muockle and P, G, Van-
Brocklin, Delphi Enerzy and Engine Manazement Svstems. Rochester, Mew Yok, USA . 50
23 pm Drapded Felaciv emed Size Fields i the Near Noozle Regionr of a Dead Fladd Geooling Direct fa-
Jector. G, Wigley, Loughborough University. Leicestershire, UK, and 1. Heath and G, Pitcher. Lo-

s Engineenng. Hethel, Norwich, UK e ermeerrrrs e e EETT . 30
500 pm Phvsical Mecfmismy fivedved in Fuel Atoonizarion fram fimake Valve and Port Suerfoces. K. R
Roederite, MR, Lvers. and J, A, Drallmeier. University of Missouri. Rolla, Missouri. USA ... 5]
LAl - 4.1 piny Break, Exhibis, and Posters
4k prm Sprene Stondeitiom for Low Pressoree Port Faed fnjectors, Ansgar Christ and Jorg Schlerfer. Robent
Bosch GmbH., Stuttgan, Germany ......ooveceeniivinnneen, s S e T e e et el

-3 pm Speany Cone Angles of Pord Fuel Injecrors by Different Measaring Teclhmignes, Jei- Ho Kim.
Byvung-So0 Moon, Jung=-Hyun Bhim. and Seo-Young Noo Chungbuk Nac'l University. Cheongju.
Korea. and Joo-Young Kim and Seung-Kook Bak, KEFICO, Kyungki-Do, Korea..................... 52
3 pim Effect af Pressure Modulation on Micro-Machined Pore Fueld fajecrov Performance, Muhammed
Hamid. Howsan Kim. Kvoung-5u lm, and Ming-Chia Lai. Wayne State University, Detroit. Michi-
pan. UISA. Hans-Joachim MNuglisch, Siemens Automotive, Newpon News, Virginia. USA. and
John Dressler, Fluid Jet Associates, Spring Valley, Ohio, USA 52

BhA



Tuesday, July 18 Fountain IV

Physics of Atomization Processes
Chairpersons. C. Melring and C.5. Lengsteld

B0 am Prediceion af Cras- or Lt Like Jet njectivn Belovior in Procticel Combusiion Svstons Based
awe bnitial Secfoce Tension Vadwes, T8, Lengsleld, University of Denver, Denver, Colorado. and .-
P, Drelplungue. Colorado School of Mines. Golden, Colomdo, USA oo 54

B30 am Can Atonizertons Be fiprevedd by Viscosite fncrease? Yuriv Khavking University of Minnesota,
Minneapolis. Minnesota, USA ... B G B T e S Ao A ey G T S A 54

-0k am Sy ||Ilr_||.||'Hr_||.||r el ar |'.I-!.||'FI_|I'I?-¢-"U.-|;|'IF.|I|| ||I.-|'.I:'|'|'F|il'l'l ;.'”FH:II-I’ Moded aif Feny Ariwinizition, l!Ju:, (e Bui, Delavan
Spray Technologies. Monrog, Morth Carolime USA et oot oo 35

230 am Inrerfornmeirte Weasnrenems of the Thickness .I':}-"-fr-'f'.'r-l'rrw uf ot .|'..'|:|r.:ru.|' Sheet Farsed by Two -
pringing Jets, Yeon-lun Choo and Bo-Seon Kang. Chonnam National U Imversity, kwangju. korea

[ h:04) — {30 am Break, Exlithity, and Posters

[E30 am  Swied Aromizer Afonizetion {_J'Juu'.if_l A New Concep, "‘l'uri} Bhavkin, University of Minneson.
Mmmneapalin, MRt WISR o bt s s e i L L

Htam  Clewvacterization of Free Surfuce '-..I.am THres o -I'l"-';,llr-"l-,rh wied ,[“ﬂmf Jeix, T, 'Hll'['lhqlhl Maval Post-
graduate School, Monterey, Calitornia, USA........... s R T AR

F1A0am  Miecwdar Chnoaies Sionfoation of Primary -“..-u.l.l_.rr.r;.:m Mu_h_m_-l r~.1 Ml et and 5, }-. {jﬂ:hqt.__ The
Pennsylvania State University. University Park. Pennsylvania, USA, and W.0O, Muver, DLR Lam-
poldshausen, Germang .. A T WAL A P b i e

[ 20 = 1340 pm Lanch Brewk, Extribits, and Postery

Sprayv/Wall Interactions 1
Chatrpersons. G, Smallwood and M.-C. Lai

1230 pm Ldipitied Filin Atenvzenion Due to Sharp Edge: Separation Criverton amed Dropless laractoristics
Mrwted, D Llory. J-F. Le Coz, C, Habchi. Institut Frangais du Pétrole, Rueil-Malmaison. France.
and F. Moroteaus. Universtie Paris VI LMP. St Cyve Lecole. France .o, ]

2:00 pm secordary Afnization from Diesel Fuel Spray .I'r.l.ll.l:-r:,lm mert, S0P, |'l..-1|=-,|;_-,-., and PV, |J1n|.l| l_lm_
versity ol Wiscansin, Madison, Wisconsin, USA . .59

2.5 pm Moddlime of Sprav-IWall fiteractiony I'.-IHL'nrn‘:I;'I.I'.I.Ig .LI'-I_.I[H!I'I F:fm .f:.l.-r.l.l...r.rrm.' 5. Lu- .|11|l .5,
Ryou, ChungAng University, Seoul, Korea ..., e

ERUINTI Draplets Splash Related with o Wall J'.lr.;rrm,_,;.l.l.luf.lr iaf .|'_.|.:||I¢.'r:.|' Ju.r "r'r.uunl___-fl E-.||11 aml Mu:,..u.aka Aral,
e L VB AL, B o b e sy b bt s b s s s . il

3130 = 4 pm Break, Exhibirs, and Posters

420000 prmy Invited P.I[li.' : Modeling of Sprav fmpact o Solid Serfaces, C. Tropea and |, ¥V, Roisman.
Techmische Universitht Darmstadt. Darmstadt, Germany .....coooiviensesssisses e Gl

4230 pm Spreav-Wedl Tmeraction. Model Considering Superheating Degree of the Wall Surface. Koichi
Ashida and Tomohiro Takahashi, Tovew Motor Co.. Aichi, Japan. and Temovuki Tanakao, Jung-
bk Yeom, Jiro Senda. and Hajime Fujimoto, Department of Mechanical Engineering. Doshisha
Univorsity, Kyotinabe, Krom, JBRaN ..o fii: oo sesseioist et rems s e mssbeasmsis e st st 83

5:H1 pm Crenmrpudtentions of e Liguic-Phose Penetration in Vaporizing Diesel Spransy wsing o Two-Fluid
Medel: Eqpueitibeioen and Now-Eguilibeiom Effects. VoA, Iver and |, Abraham, Purdue L niversity,
West Lafayette. Indiana. USA, and V. Magi. University of Basilicata, Walv...oooooovvoisnnn, 63

XXVI



Twesday, Juhv 18 Plaza l

Electrostatic Sprays |
Chairpersens: T. MeCracken and W, Balachandran

BAID i Sindetions oof the Electrostaric Sprav Padnting Process with High-Speed Rotary Bell Aiomizers. ).
Dommick. AL Scheibe. T, Steigleder, G, Weekerle, and Q. Ye. Fraunhofer-Instion or Manufactur-
g Lagineering and Automation, StUgart, Germung oo secesssneess RIS oy L fid
£:30 am Spwoce Cliargee Tramsport i Diclectvic Flufd Flows, ). S, Shrimpton, Imperial Lurh.u; of Science.
Technology and Medicine, London, UK e sssssrs st s s - 05
000 sy Numerica! Siondation of Spray Transpawt fir Elecirodtanic Rotary Bell -I.f:l,rr-l'urrmn I'-.'n.1|11_ ‘ﬁu b
Zeng-Chan Zhang, Sheng-Tao Yu. and Ming-Chia Lai, Wayne State University, Detroit. Michigan.
LISA, and William Meredith. Dupemt Ine., Tros. Michisan USA . ..o, h
9:30 am Clwracievistios of Unsteady Charged Spras, ). S, Sheimpron. Imperial College of Science. Tech-
nobogy and Medicine. London. UK ... P43 T S F R e AR R B iy
L0000 — 10:30 am Break, Exhibits, amd Posters

Spray Modeling |

Chairpersons: H. Fujimoto

[ 30 am ited Paper: .Ir'q.'r'.'flfi'l.'l."n'l'l.':‘.'- vl Lenvgre Edev Klwndotions for Sorgnewe Fssenes annd Newdwdinns,
Josente Bellun, Jet Propulsion Laboratory. Pasadena, Calitormin, USA s, B
| 1000 5 e Stovlwstic Sib-Cirid-Seale Moaded of Atomization in e Licuied _.;.IH.‘[L._.'. ,-_-I.JI.L,II.,MI,”“,” M,
Giorokhovshi. CNRSUniversity of Rowven, Mont-Saint-Adgnan, FRnee oo, 67
Flistam A Vapovizarivn Model Problem 1o Valideae Statistical Models of | '-.p.lun 5. ﬁuhr.umnmmn I-:ulgu_rg.
The State University of New Jersey. Piscataway. New Jersey. USA o 67
12:00 = 130 pm Lunclh Sreak, Exhibivs, and Posters

Spray Instrumentation and Measurements I1

Chadrperson; W, Bachalo

130 pm T Sty eoff Effects of the Refractive ey 7 i g anr a Mhese Doppler Particle Anahzer Jy- Cheng
Chang. Chi-Sheng Cho. and Chi-Yu Chen, Chung Cheng Inst. of Technology, Tavwan.. .68

2:00 pm Nuwrericad lvestigarion of the Effects of o Skinmer an the Sirvctire of Dense .‘llrr.l"rr_l.'.'u. F:~|||;+,.I1||n
]-il-l. ':..tr'i.‘y.' 1, F‘lllli’l”“-f.‘lﬂd, and fh]!l.:l' L. Cotbider, National Research Covneil Camadi, Onawa, (-
T NI o o e s o 4 e SRS P L oo )

2030 pmn Nimfteneeses LT,I:IL‘P‘J.I.Iwrﬂr.IF Hﬁt:awﬂnm inf I.h'.ul.uf.:!r '-'.';:.:a .:m;p' Dirapl et i eleacity r:lffhlf .r“,w i
."l,rH'u:l'- B. B. Ineichen. M. Sioeckli and C. Auberi, Swiss Federal Institute of Technology ETH.

300 pm .\pm g Fuumlr Size Oisirihationy fo fecrease the Size Ronge of @ Plose !_Jnl,u;.lm fmerferomener,
LF. Widmann, 5. B. Charagundla, C. Presser. and 5. 1, Leigh, National Instiue of Standards and
Technology. Gaithorsburg, Maryland, UBA. . i rasiaiisiess rramess 70

330 < 4:00 pm Break, Exiibirs, wnd Posters

40 pm Orevelopiment of o Cirtitative Measurement of a Dhesel Spray Core Uing Svelratros Nerovy, R
Poala, . F. Powell. ¥, Yue. 8. Gupta, A, MePherson, and J. Wang, Argonne National Laboratory,

Argon HIiE LA e e e e e e
4230 pm Megswrenent of Temperatore on fo-Flighe Dvopfers by Loaser Inddneed Slooresconce, 5. Escohar
andd LE. Gonzalez, University ol Puerto Rico, Mayagiicz, Puerto Rico... e b
3:00 pm High-Speed Ultvasonic Flowseter for Conhstion Stabiline Stidies, I] K I:..t‘rudn: E' B. Nagy, 5.
M. Jeng. and C.W. Fox. University of Cincinnati, Cincinnati, Ohio, USA oo 72

XV



Wednesday, Julh 19 Fownmtain 1

Electrostatic Sprays 11
Cherbrpersons: G, Lavergne and A, Yule

o:LH) Efectrofvdradivmanmic Single Deapder Geerator e Comdfaetive Flaicd. 500 Armster and EL Lavemia,
[l versily of Califomia Irvine, California, USA.. i g i R S i e T
B30 am Mismerloal Mewdeling ol fcfoviivety Choareed ';|||lr..'| Na "-1 K. Jahonnomo ALY Watkins ._1|||:| ALl "| e,
I T B e, e e e L R i b v s s vt T R
LRI Appficerion oy F;'-"-.'rn'u-'.Mru'u.".'fl et Sprones fte Guadine Bivect fijectios Egines Cxine Pladn €
fev Arenvdzers, G5 Nhoamaie amd AP Watkins, University of Mansclester Institnte of Scivnce and
Technology. Manchester. UK. and L5, Shrimpton, Imperial College. London, UK o, T4
B30 am S Befreniivar weler the Effeer of Supevimposed Efeerrasiaric Cheee, WL Abdel-Fluimeed and 1. El-
Salmawy., Lagadz University. and H_ElCGhazaly and MM, Elkorb, Cairo Universite, Eoyptoo.o.. T3
(LG — 123400 Break, Exivibits, awd Pusters

Atomizers |

Eenrpersons: Al Lelebvre and M. Benjamin

30 am Invited l’H]H: P Tl Emvergerice of Swort Sprines, Seall Samuoelsen. Limiversity of Califomin Tevine,
LI T T o R T, A o A S S S e gt b 2 s AR

| 1000k am D..'l'n.-'h.'pdjh e 1.|'||: Fid- |':-:'I1."'-|.II ||'|'F_h-'. i lll.|-'_':f-|. 5 'I.”: 1S dee |'|-.I.'.|_|.'._| g .-m'ur .I"",!']'.-_u_ te e "|_||1|-|r|. L ooy
ixtfca, 5. Raik. S Kane JBlanchard. and M.Comrading, Engine Rcs.u.mh Center. University of Wiscon-

sin. Madison, Wisconsin, LISA., o R R M S A PR e s ar e T
I3 am Flaicdic Sprons, 5. Raghow Hm'. les F |u1|.1|::-=- Corporation, I;_uluml'u.j_, |'n,1-|r-. r.||1d LSA. and K. Kiger and

Ll Kumar. University of Maryland, College Park. Marvlund, USA . PRI SRR A T A
1 2:00— 1:30 pm Lunch Break, Exhibits, and Posters

Droplets and Sprays at High Ambient Pressures
Chairpersonys: 1, Gokalp and ). Bellan

12300 pm Efecr af fire Ambvend Pressiee o o Steanfv Flowe Diselareed from o Mivde Mressire Swied Dyjecnr, E.
Fopenot. Le Motweur Moderne, Palaisean. France. and J-1. Carrean. Laboratoire de Combustion en Deé-
wnigue, Futuroscope Chasseneuil. France. .o i T PSSR |

] fn ‘i,rlru". Crary Sl of O eeareitie By aencder Kieh- .'.lr|||I "-..'r|l||_.|.|_.l:.u|_.;.'_|'{ J_I||?|:.|I.|||.||'|IJ||| B. Chehroudi. rFt{_"
Inc.. and R. Cobuy, and [X Talley, Adr Foree Resvarch Laboraton. Edwards AFR, California, UsA ..

23 pm Soret gl Dnfonee Effects on the Procuction of Teelident Scafex in g Semporal Supereritical n-
Moo Niteagen Theee-Dimensimn Ayt .I'_4|_|'|,'r, M 1,i|-,|,n:|:|g'11 and J. Bellun. Jet Pru|1|_||§..i;_1|| | aibors-
diety, POENROE AR LB i it oot sl s e ie o o e e e B e ca £ Es s B

LMl pin Sprene Cloraeteristios of fmpingdme der fjectors o High Back-Pressore, P. AL Strakey and [, G, Tal-
ey, Air Force Rescarch Laboratory, Edwards AFB. Califormia. USA st ssssrisones B

3230 = 4080 pmi Break, Exfifhirs, and Posters

Ll pam Exporimerntoad Sl on Evaparasion Beficviar af ¢ Hvedrocarboan Lhecarfor dme b= cowd Sepereriticad -

mrasplieres. Ho Nomura and Y. Ljile. Nihoa University. Chiba. Japan. 1. Sato. Ishikawajima-Harima
Heavy Industry Co., Lud., Tokyo. Japan. H. 1. Rath, University of Bremen, Bremen. Germanv. and M.

Kane. Liniversity of” LR RO TIERIIY L oo o micaeab i i AR R REEROTIRRR,
4230 pm The IF Vavlaion fi Lheapay i .'“‘-'JFm'.l.'-,rh-.r'--. {J'ru..'..r'. i .'.‘:-EIJ'I-.."i'r.'H.'Jn: ed Coenditfons, K. Harstad and .
Bellan, Jer Propulsion Laboratory, Pasadena, Calilformim, LIS oo ossssiessmes ossssssssssmmsssensess B3
S:(H) pmy Vegrwarizaiioe eof =Afkeme Dvapsders o Hieh Temperature and Pressure, C, Morin, C Chavvean and 1.
Cikalp, Laboratmre de Combustion el Systemes Réactils, Centre Mational de la Recherche Scienti-

KXV



Wednesdean, Juhv 19 Founiain I, 11

Spray Modeling 11
['Jhuirpmrm.'.. R Reite and ), Giilder

B0 am T empprententioned Toedd fo Spwoy Meodeling wing Legrangicnr Deopler Tracking in o Homosenoons
Pl Meded, T.L. Pham and 8,00 Heister. Purdue University, West Lafuvette. Indiana. USA ., 54
£:30 am A Dvv=-Flwiad Spectrad Elenvent Meshed winls oelicarion fo Deope, BT, Helenbrook and O, F. Ed-
wards, Stanlord Universio, Stanfoed, Califomin, LSA s il
00 am Perivarion of Exlerion Tvpe Convervaion Eguations for Atomization Processes. koonpi Amagai and
Masataka Arai, Gunma Universiny, GUmmia JOPAIT oo iesoe e seems s saseemsssnsosresssnsns &3
B30 sm Mewkelling Polvelisperse Spravs wivhont Discresisation into Dropler Size Classes, ), O, Beck and A,

P Watkins, Liniversity of Manchester Instituie of Science and Technology, Manchester, UK ... 86

HEME— 10230 qm Break, Exhibirs, amid Pociees

Droplet and Breakup Phenomena |
Cherfrpersany: G, Brenn and F. Ruiz

1030 am  Hhdvodmemic amd Dlveemodvnamic Claracterizeion of In=Flight Deaplens Gonevated e Thermal
Ind Jet Print-Heaeds, MLE. Parmado and 1L, Gonzialez, University of Pucrio Rico. Puerto Rico ..., 87

H0am o Helogrogsic Stodv of Cvlindviced Deopder Deforoation and Breakup die to Shock Weve Loodie
fncitieling Unsteeely Drag Cocfficiens Approximations. 13, lera. T. Ogawa and K, Takavama, To-

MoK LInIversity, SEnical, JRPBI ..o smsssssmiioe i i b s est s it e e AR
1h30am  Secwnchorr Droger freakup Due fo Time Varvioe devochasamie Loceds, Bradlord Brono and Do-

menie Santavicen. Penn State University, University Park. Pennsyivania, USA .., A ST — L
[2:00 — 130 pim Lunch Break, Extiilies, aid Povier

130 pm Invi Paper: fproving Dvapler Breakigr and Vaporization Models e fnctodine Hiel Pres-
sre e Torbafence Effect, 1L Gokalp, C. Chavveau, C, Morin, B, Vieille. M. Birouk. Centre Na-

tional de la Recherche Scientifique, Orléins, FHINCE ... risssrees sisssssssssssissssssisiasssmes oesssrsmses B9
2:00 pm Numerical Stmndforion of Cocleseence cnd Separratiom Belavior aletinne By Droplers Collisian.
Yashio Moroeumi. Matotsugy Nakamoto, Jun Fukai. and Osamu Mivatake, Kyvushu University .

Spray Instrumentation and Measurements 111
Chairperson: €. Presser

2:30 pm A Method for Extending PIV to Determine Pariiele Size and 3-10 Felocine, 1A Friedman, Rverson
Polytechnic University, Toronto, Omtario. Canada, and M. Renksizbulut, University of Waterioo,
e R I e S e e et vhses b a b e i B

i pm Stervascapic Particle fmage Veloctmerry Evalweion i a Spray, Virginia Palero. Kei Sato. Yuji
lkeda and Tsuyoshi Nakajima. Kobe Uiniversity, Japan, and Joseph Shakal, TSI Inc. USA ... 91

3530 — 4:00 pm Break, Exibits, and Posters

4 pam Invited Pﬂl!glf: Ceemeralized Livenz-Afie Theariey = Pase o Funwe, G, Gouesber and G
Giréhan, Université et INSA de Rouen, Monl Saint Agnan, FRnee ..o o smersssseessseees 91

430 pan Viswertizestion of an Airtlase-Atonsized Spray Jet wsing Loser Indieed Fluoreseence and Scaitering
Werhaeds, MLY . Leong. V.G, McDonell. and G.S. Samuelsen. University of California, USA ... a2

S:000 pm An Expervimental fevestigoiion of Comhustion of Dissimiler Faels by Moive Deflectomerry, TLR,
Sharma and S. Stephen. Indian Instituie of Technology, T. Nadit, Indis cveeeeeeeese e g

MNNIX



Wednesday, July 19 Fountain IV

Gas Turbine and Rocket Sprays
 hriepersons: 1. Strakey

B0 am Invited Paper: Foel dromizirion for Next Generation Gas Tarhine Contbasiors. MoA. Benjamin,
Parker Hannifm Corporation, Memtor, Do LA e s vesees e 43

8:30 am CHD Analvsis af Foel Avemmizazion. Speay Dispersion aad Evaporaiion in the Premiv Doct of o
L Cambistor. Rolund Schmehl, t]unrg Maner. and Sigmaor Wittig, Uiniversinn of Karlsruhe,
BT I e e s b PR M 58 et e ST AP SRR o gt a3

0 am A Mievigroninr Faed J'rr,runrm Streateyry for ey Low Ny Cambustion. Adel Mansour and Michael
Benjamin, Parker Hannifin Corporation. Mento, Ohio, USA. and Douglas 1. Stravk and Geo A,
Richards, L1S. Department of Energy, Morgantown. West Virginia, USA o, i
3t am Lean Premived Prevaporized Svsteme Withont veed Witk Swirl Experimensol and Nemevical Sty
V. Quintilhe, SKECMA, Site de Villaroche, Moissv-Cramavel, France, and P. Trichel. (). Bois-
el G, Loverene. and O, Prin, ONERA, Centre de Toulouse, Toulowse, Franee ... 114

W - 1030 am Break, Exhiibirs, wmd Posters

30 i Mein ek Kevosene Tujection e High Temperanire, Higle Pressicee Crosaflow With and Wit
Filmer Plate, Julian Becker and Christoph Hassa, DLR - German J'H_I:"l‘l_'!-:-pil_tt‘ Center. Institute of

Prapulsion Technology, Linder Hohe, Cologne, Germany ..., i e b A L e VR s =, D
F1:00am A New Hobeld Aie Blosr Nozzle, Adel Mansour and Michael BEnlal'l'm'l ]-‘drlu.r H..mml'n tﬂr[mm-
o, Mento, Ohio, LISA s PN, b 1 Ly

[1:30am  reemizerion of o Ligaid et fe o Gas-Turbine nfigrririog. B Waeoeet. lstituio di Bicerche sulla
Combustione - CNR. - Napali. and A, Cavaliere, R. D' Amico. Universita Federico 11, aly...... B

1 2:0M0 ~ 1230 pm Luneh Break, Exhibits, and Posters

12340 pm Review of Adlmwizetion: Carvend Kimowledge and Funove Beggrideements for Propadsion Conbvisions,
M. A, Benjamin. Parker Hunmifin Corporation. Mentor, Ohio, USA. and R. J. Jensen, The Boeing
Company. Canoga Park, Califormia, LISA s sinnsiiisss i e et s ssiniitssassmnsbires BT

2:0M pm Lvaporation of Polveisperse Spravs of Liguicd Fuels and Liguid Oxidizers in o Shear Laver Flow,
D. katoshevski, Ben-Gurion University of the Negev, Beer-Sheva, lsmel, and Y. Tambour. Tech-
nien — Fsrael Institute of Technolozy, FUifin, ISrael ..o s 9T

Particle and Spray Dynamics 11

Cheirpersens: M. Archambault and Y, Khavkin

2230 pim A Sty of the Spravs Produced by Fire Suppression Sprinkler Sysieon. 8. ). Walmsley and A ).
Yule. University of Manchester, Institute of Science and Technology., Manchester, ULk ... a8

3200 pm Conprantenttony aof Spray Dhavanrics by Divect Solution of Moment Tremspors Equations - Tnclusion of
Verlieer Mowerieon Exchamge, M. Archambaul, Air Force Research Laboratory, and CF. Ed-
witrds, Stanford University. LISA .o isscesissmss o smmsssessssts I L

3130 — 400 pm Break, Extibits, and Posters

400 pm Vilelimg of Crvagenic Spray Temperarure and Evaporaiion Rate Based on Single-Dvopdet Ay
siv, G Aguilar, W, Verkruysse, B Majaron, Y. Zhou, 1.5, Nelson, and E.L. Lavernia, Department
of Chemical and Biochemical Enginecring and Materials Scicnces. and Beckman Laser Institute
and Medical Clinie. University of California, Irvine, Califormin USA e 100

4:30 pm Experimenial Study of Evaporating Full-Cane Spray v Devermining Droples Temperatire witl
Retimnhee Refractometry and Comparing with Numierical Sofuion, T, Gemei, 1. Hom and N,

Chigier, Carnegie-Mellon University. Pittshurg, Pennsylvamio, USA o eeecesssnnrens 101
S:M) pm Fundenentod fevestigenion af fhe Disinregration of o Stinnsoidoth Forced Lignid Jee, H, Chaves, F
Obermeier. 1. Seidel and V. Weise. Technical University of Freiberg. Germany ..o 102

L



Wednesday, July 19 Plaza f

Atomization 11
Chatrpersons: M. Asharte and 5.-Y. No
$:0fF um e Acoeleraiion andd Breakap Length of the Liguicd des Cheantified by o Visgelizerion Moo, Tsai,

R.F, Lin. 5. and Lee. GUY .. hational Hu-wei Institute ol Technologs (NHITL Yun-=lin, Taivwan.
and Whitelaw L1, Impernial College of Science, Technology and Medicine, London, England . 103

30 am Arverization of o Fleared Ligeid Jer: Enlwascemeny of Breakup avd Dispersicon ool o Sale Noo-
Zhe Lawrent Pouvrean, Borocopter Deutschland GmbH. Munich. Germanys, and Takuo Y oshizaki
and Kerva Nishida, Hhiroshoma Umiversioe, Hloroshimae, Japan oo 113
900 am Prernratic Nozzile for Smedl Size Scades. Prot. Droweehn, . Walzel and Dipl-Ing. P Broll, Univer-
sity of Dormmund. Dommund. Germany . R N | ) 1
0: 30 am Numerical Siolorion of Deopdes Formerion firom Cooviad Twin=Flid Arossizer, Takao Inamuit.
Hirosaki University. Aomori. Japan. and Masatoshi Daikoko. Hachimohe Institne of Technology.
L T | OO I | =
00 — k30 am Break, Exhibits, and Puosiers

[;30am The ftvence of Fiscowlasiic Fluid Propoeviies oe il Foensetion of For Sprans, ML Sieher, G
Brenn. and F. Durst, University of Erlansen-Mimberg. Eclangen. Germany. and A L. Yari. Tech-

niom - Lseael Institute of Technology. Haila, Isrelo o |
[l00am  Modeling of Atesization for Hodfow-Cone Spranvs weder Flash Bodling Comdisions, Y, Zeng and

C.F. Lee, University of Wlinots at Urbana-Champaign. Urbana. IHinods, USA o, |07
[Eifam L0 Megsureseenids of Dvape Velecine fn Floasdy Boifing Speave Oiaos Xingi Lo Jisngiang. and

Huang. Zhen. Shanghai Jiaotone University. Shamghar. PR China e LO8
[2:080 — 130 pm Lunch Break, Exlribies, and Posters

Jet and Sheet Instabilities 11
Chairpersen: 5., Lee

1234 pumy Cowmmeenis oy Energy Covservedion e Liguia-Siveam Divinregration. William AC Sirignano and
Carsten Mehrme, University of Californie, Irvine, Califomia, UISA e LU
24K} pm A Thearetical! Parametric Stndv of the Tnsiabiline aof a Viscows Annnfor Ligreie Sheer, ¥, Liao, 5, M,
Jeng. and M. A Joz. University of Cincinnarti, Cincinnati. Ohio, USA, and M. A, Benjamin, Parker
Hannitin Corporation, Mentor, Ohio, USA ..., [ e [
2030 pim Spratiand fesvabifine of o Ligedad Jen im0 o Secomd Fmisciiie Ligaid, .-"m[hr.-n}' Bright. Harvexs Mudd
Callege. Claremont. California. USAL. L0
3:00 pm Oedermination of Local Properties of the fastahilities an a ( ;.;r:-:ﬂun Jer LA, Blasot and 5. Ade-
line. Université et INSA de Rouen. Mont-Saint-Aignan, France ... L
3230 — 4:060 pm Break, Exhibies, amid Posiers
400 pimy Plovecer-Licpeeial=-Stecann Distovivon from Kedvin-Helodusliz o Copnillore Eflecis. Carsten Mehrnng
and Willim A Sarigname. University of Calilormie, Irvine, Cuhiformin, Usa L L
4:30 pm Thearerical St of Longitedinagl Motion of Pervicad Liguid Jee, HL ML Chung. | K. Scok. 5.
Moon, and O W, Lee, Kvungpook MNational University, Toaegu, Kore ... . 111
5200 pm Experimented Sty of @ Thin Planar Liguid Sheer Diximteprarion, P, Benthoumicu and H. Carente,
ONERA - DMAE. Toulouseg, FTANCe. ..o iiasssssimssesssinissssssssissasiss s s s s 112

XNx1



Thursday, Julv 210 Fenntain |

Spray/Wall Interactions 11
(herfrperson: . Foucart

8:00 am Dropder Impact on a Tube: Stmadfariony and Experimenss. M. Pasandideh-Fard, M. Bussmann. S
Chandra, and J. Mostaghimi University of Toronto, Toronto, Ontario, Canada ..o, I3
B30 s Nuntericad and Experimental Drop Inipact on Solld Dy Serfoces, WL Geldomp, R.Rioboo, 5.
Jakirlic, and C. TropeaTechnical University of Darmstadt, Darmstadt, Germany, and S
Muzaferija. Instinete of Computational Continuwm Mechanies GmblL Hamburg, Germany,,.. 14

a00h 2 Miltichimensional Maodelline of Gasolire Sprenc Tmpngeement and Liguod Filee Hear Tramsfer oand
Bailling on Heared Surfoces. ©0 Haobeht and H. Foucart. Institut Francais du Pétrole, Ruoeil-
B B S T B s i i b 3 R R B R A oo b o R 8 e et 13
&30 am Mofeding Fuel Speay fmpingement on o Flae Wall Suefece, Zhiva Han, Zheng Xo and MNizar 'I'I"I|._Elli
Ford Motor Company, Dearbom, Michigan, USA ... |10
OO0 — 10230 am Briwk

Internal Flows in Atomizers 11
Cherfrpersons: R Schick and C. Habehi

Lk 300w The Effect of Two=Mise Feed on Nazzle Performance for Low Gas-fo-Liguid Rotes, £, M. Ta-
freshi. D, Kirpalani, A. Bennett and T. McCmcken. National Research Council of Canada, Omawa.
RO PR i i b s e e e i o TR

=000 am P Dveaeies of g Swirling Lignid Fitm, Chien-Pei Mao, Delavan Gas Turhine Products Division,
Bl Goodrich Aerospace. West [Des Moines. lowa i 07
130 am Experdmentad Sl of the Transmission af Acowstic Waves 1o a J'.l:lurjc.l'.-"u' J".r.liu.'.l's,r.'r:,L .I" FEHI ot Jfa."ra:ra
vidr, Anthony Bright, Harvey Muodd College. Claremont. Califormia, USA, and Melissa Orme,
University of California, Irvine. Califommia, USA s 1T

[ 200 — 1:340) pim Lunelr Breok

1230 pm by e j'",i.frr.-.-.u: e of futernal Flow Steoacture on Performance of Plain-Ceifice Alomizers, C. Xu,
F.A, Bunnell, 5.0, Heister, and T, Pham; Purdee University, West Lofavene, Indiana, USA L 18

200 pn CFD Evaluation of the Effect of fmiermal Flow on Spray Clhavacieristion of High Pressure Swird
frrfectors, Changsoo Jang and Sangmin Chol. Korea Advanced [nstitute of Science and Technol-

30 pin Effervescent Dicsed hajection: Injectow fnternal Flow aod (s InfTuence on Spray Uity Sandeep
13, Sovani, Paul E. Sojka. and Jay P. Gore, Purdue University. Wesl Lalayvette. Indiana, L'SA, and

John 2. Crofts and Wayne A. Eckerle. Cummins Engine Company. Columbus, Indiana, USA 119

300 pin i tie e Fleow of Pressoee-Swird Awizer af Do Dierenr Deasite Raties, Shanhua M,
Dexin Wang. and San-Mou Jeng. University of Cincinnati, Cincinnati, Ohio, USA, and Michael A.

Benjamin. Parker Hannifin Corporation, Mentor, Ohio, USA e s | 1F

Bd

3:30 pm Conference Closes
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Thursday. Sulv 21 Fountain 11, 11
3l Engine Sprays 11

['huﬁrpt’r.’dr.r.rm: L. Drallmeter und T. Boartal

300 an Invited Paper: Spran and Combrstion Mideting in Gasofine Direct hijection Engines. 1Li Fan

aml Rolr 1. Reite. University of Wisconsin, Madison, Wiseonsin USA . 120
830 am Microsceyaic frvestigarions of Primary Gosolfe Sprov Breokop of o High-Pressare Swird Injecior,
L-Schmie, W lpp and AL Leipertz. Universitit Erlangen-Kimberg. Erlangen. Germony ... 120
0 Sy Clieracveristios of Crosedtee Direct Swird Iu,l‘n o, Y. K, Park, 5. Y. Moon, and C. W. Lee.
Kyungpook National Limiversity, Tacgu, Korea .. LSRR P A 121
9:30 pm Conmpawisons of the Chverafll Performonee Between an lir- !wu..r;-:.‘ .l-m'." .f.lu.,;.lm |.rmf i H.r},.h-

Fressnre Swird hjecior, Changsoo Jang and Sangimin Choi. Korea Advanced Instituie of Seience
and Technology. Tacjon, South Korea .., =

[0 — 100300 Break

- Diesel Sprays 11

Chatrpersons, H. Hirovasu and C, Tropea

(03 am  fovestisenion of Primary Dicsel Sprav Breakup Close e the Nozzle of o Comnon Bedl High fres-
A .".-J_.'urrrm Svatenm, O, Heimglirtmer and A, IJ:i|1|.'ﬂ.':. Ulniversitdt Erlangen-Mimberg. Erlangen,
Ciermany .. s e R I e e b e e L T o 1D

1L am  Mffuencr r-f fn.rﬂ:rr-'.l.l f’:.'.l'ur.lh fers H,." IH J’.J.'. '.:.l' Engines on Sood Entission Charocieristics. S.
Schraml, 5. Wille and A, Leipertz. Universitit Erlangen-Nimberg. I.rln.ngen, Germany. and T.
Lens, ESY TEC GmbH. Erlangen, Germany ..o s esrssaemrserseres - 123

P30 am A Meded for Primary Digsed Foel Aromization Baxed on Cavitation Bubble rhf.l':q:un' .FI.I:'!':LL! A,
Nishimura, Yanmar Diesel Engine Co. Lud., Kyoto, Japan. and [ N. Assanis, Umversity of Michi-
g, Ann Arbor, Michgan, USA i s | O3

12:00 = 1:30 pm Lunch Break

1230 Cimvization of Diesel Engine Emissions and Fuel Efficiency wxinge Genetic Aleovithnns amd ©ome-
;mfrurrmuF Fliewd Pvegnmics. PR Senecal and R Reitz, University of Wisconsin, Madison, Wis-

2:04) pm Fenetrarfin rm:f Fewl v H.r' Pot=luyrrrgement Diesed Sprenc, Kyungnam Ko, Tomohino Momisama,
Kenji Amagai, and Masataka Arai, Gunma University, Gunma, N s . TS
2130 pm fnier-sprare fmpingement of oo Diesel Sprays, Tokavuki Chiba. :\"Fu.tinhim Saio, Kenji .u‘mmgai.
and Masataka Arai. Guinma University, Gunma, Japi... .. ssiemssm ey | 20
3130 pan Cenifereice Cloves

MK



Thwrsday, July 20 Fonneain 1, 1T
S Engine Sprays 11

Chpirpersony, . Drallmeier and T, Baritaud

800 am Invited Paper: Sprav amd Combistion Modefing in Gasiline Direct fujection Faefmes, Li Fan
and Roll 1. Reite, University of Wisconsin, Madison, Wisconsin USA L 120
L T Micrascupic Investigations of Primary Geavoline Sprav Breoakup of o Hish-Pressire Swirl fijector
l-Schmitz. W. Ipp and A, Leipenz. Universitat Erlangen-Nimberg, Eclangen, Germany ........... 120
800 Sewaey Chavaeteristioy af Geeline Divecr Swird fjector, Y. K, Pak. 5. Y. Moon, and C, W, Lee.

Kyungpook National University, Taepu, Ko ...\ evesssisimsian s siomeessioesiestemscerseressserines 121
I:F-'iﬂ am :.I!HHJ'JI.H-J..\'II’JJ |'1.|r I'lrl’-:.' r.ll'l'-ldl-l'flllr ﬂl'll'll'lﬁlf'hhll:n'fl'r.'l' |rf|:'n”||'|.'|.']| ]} .I.'r'-_-f,T_'i.l_l.j'L-'g.ll F.Ifq",ll frrlfq"_'r“,l' “fru' it Hr'“h_

Pressore Swird fnjector, Changsoo Jang and Sangmin Choi, Korea Advanced Institute of Seience

and Technology. Taehon, SOUCH BOMR . icoauiiiiimiimion i tamsis i ains o et e ettt ] 212
10:00 = 10:300 am Break

Diesel Sprays 11

Chairpersons; H, Hirovasu and C. Tropea

030 o Jeevessigation of Privwes: Diesel Sprav Breokup Close jo the Noz=le of o Oostmon Beil Hivht Pros-
seee efection Svsten, O, Heimganner and A, Leipene, Universitit Erlangen-Nimberg, Erlangen.
Germany . ......ovieen T .

1 am  defluence of Injection Pavameters of D00 Dicsel Enelines on Sot Entissian © foeacieristion, S,
Schraml, 5. Will, and A, Leipertz. Universitit Erlangen-Niirnberg. Erlangen, Germany, and T.
Zens. ESY TEC GmbH. Erlangen, GEOMBIY ... ..o nsisimssssescseerssecseesmssssessnsessssessssscs 133
[1:30 idim A Meded II';.I.I' .|r"'|".|;|'.l.lr|'1:|' Diexe! Froed Atomizoatio Repsedd e Cleviboatiom Bolhie -['.-r.ll,ll,;{ll.l.“_- Enerey, A,
Mishimura, Yanmar Diesel Engine Co. Lid.. Kyoto, Japan. and [ N, Assanis. Uniy ersity af Michi-

gan, Ani Arbir, WHEERI DB i i b b R e e e i 1 23
[2:00 — T:30 pm Lunch Break

1300 pay Cleimmizarion of Diesel Engine Emissions and Fael Efficiency wsing Genetic Algorithuns ard Uom-
ptationtal Ffwid Dvneinies, TR Senecal and R.D. Reitz, University of Wisconsin, Madison, Wis-

200 pm Penerration and Volume of Post-Tngringenens Diesel Spran, Kyungnam Ko, Tomohino Mlommivamis
Kenji Amagai. and Masataha Arai, Guoma University, Gummi, Japan ......coeeevvvnnnsn, 125
2:30 pm fitter-spreay fmpingentens of Tweo Dfesed Sprav, Takayuki Chiba, Masahiro Saito, Kenji Amagai.
and Masataka Arai. Gunma University. Gunma, JAPBN.........covien s ioeeiicsaeeransessecs 1 26
330 pim Canference Cloves
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Thursdery, Julyv 20 Plaza l

Atomizers 11
Chafrperson: C =%, Mao

Bl 2m Masy Filw Reate Retio oa tie Clesacievoidic Paveameter for Cogvicd Ateasizanion. L Prévest 1
Carrgi, and Fo Roger. Universing de Poitiers ENSMA. Futsroscope Chasseneuil, France ... [34

#:30 nm A Srwehy o fwe Speene Ullerorcteristies of ooy Aie Sheegaded Bivvior, BG. ke kKL Lee, O85, Lew.
Hanvang Lniversity. and Y. H. Seo. Korea Automotive Technologs Institiie. Koreto.o...o... 135

AN Frodiction of dtongzution Pevforsrance of Effervescenr Bomizers. Joo Youn kKim and Sang Yonge
Lee. Korea Advimced Institute of Science and Pechnodops . Tagjon, Korea ..o, |35

B30 am Spron Ularacteristio of Y-det-Tvpe dirdfa Siomizer Emboedding Fleid Amplifioe ¢ 2 Bepeset: Ty
Eftecs vf Fleid Awplifior Dimenyion on Speaw Chorocterssiios), Mo Dmkoke, H, Foendme, T, Sakai.
and T, kaga. Hachinohe Institute of Technology, S Tanno, Tohohue University, and T, Inamur.
Mk ety SN i e S L S R AL .

[0-080 — [0-34) i Break

W30 am  Feed-Infeenion Afemiizanion. aned Miving in Pubve Dosonaton Engines. CM. Varga. LU, Lashers.
E.l Hopfinger®. ond FA. Willinms, University of Califomin, San Diego, La Jolla, California,

LUSA, and *LEGI-CNRSLUF-INPG, Grenoble, FIAnCE (i i seeeeseereeces semsers emerresscesres | 37
[RECTURTHT Pecilioritios -'.I.I"Lniu:lrn'n'fil".-l.l'lrI.In'n":u'."fu.u .||I_|.' Whecars anf Peavvio Soiel fefeerow, Viadimir G, Bazaroy, Mos-
cow Btate Aviation Institute, MoscoW., RUSSH i st e eceetaerssseesveset e smsrss saesies |3
[ 20 = 12340 oy Lunel Breek

Spray Instrumentation and Measurements IV

Chairperson: C, Presser

1250 pm farcggine of Ewveopriets cd Veprow Dhiteibativos in o Foef Speav foc Dine Ulravialor and Visible L
sy, Yu=yi Ahang, Tokuo Yoshiraki and Keiva Nishida, University of Hiroshima, Higashi-
Hiroshima, Japon ... eeenr e s aa———_rT AR AR AR E AR SRR AR AREA A2t e st ent st emtrmer rrsmmrttrssereerrraseres | FA

240 pim Ldertitotive ln:r:.l.": (i n.i'-! et Spren .l':-'| Fing. ‘r&l._ls-.{'ﬂql h, lnLl-.u "1|_1h.,|_|1_| Rescarch Center
Lac.. Tokyvo, Japan. and Yuji lkeda and Fsuvashi Nakajima. Kobe Liniversity, Kobe, Japan ...... 138

2:30 pm Speos Viseenlizenion Usimg o0 Mechonical Scing Device. Andreas Cronhjon, Roval Institete of

lechnology. Stockhelm, Sweden ..o, et eIy s e 139
320000 pim Avances i Oplicald Patfernation for Speovs, 1 .-.r.h ."".""-""l cif b, J-'.u_L "-:.::II._n-.. and {_||;-|||,_ 'I.Jhmk_ | 30
330 pm Conference Closes
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Posters

Ovfornunion amd Dreag Propeeties of Nootueigeleny Rowed Ligaiad Jer in Ui Croxsflows, C. Aalbure, G, M.
Fueth, and B. van Leer, Department of Aerospace Engincering, The University of Michigan, Ann Arbor. Michi-

Ot Focrors Influencing e Wewring Angle Belwntow after o Molten Microdrapler Impacis o Surfece. 1. Attinger,
£, Ehao and D, Poulikakos, Swiss Federal Institute of Technology ¢ ETH). Zurich. Switzerland ... 143

Experimeniod Stuchy an the Effec af Peviodicad Flactwaion of Fael fmjection Bare on Fuel Sprav, AL Azetsu and
M T The L vensite of ORI coicicssiinnorinimersiisssrmsiset prussssessiusbFisssinseslidabpsnlink o gt pabmaspmssi ik sananis L2RT

Experimentad fnvestigations of Crvogenic Speans in Combesrion, Prerre Gicguel and Lucien Vingert, ONERA.

Stenalationn oof Awtonmrive Electeostoric Rorarv-8eld! Paint Spray Tramgfor Meocesses nving KAVA-317, Hua Huang
and Ming-Chia Lai. Department of Mechanical Engineering, Wayne State University, Detroit, Michigan, USA,
and William Meredith. Dupont Autamotive, Trov, Michigan, USA. s 13 ]

Madeling Diesel Sprav Comsthostion Using Detoiled Chemical Kinerfes Mechamisiy, Song-Charmg Kong and
Rolf [, Reite, Engine Research Center, University of Wisconsin, Madison, Wisconsin, USALL..n 153

Hrilizing CFD Models o Deteraine the Interacd Flows of Agetenltiral Chemical Sprav Nozzles, C L. LalTerty
and 1.F. Tian, University of IHinois, Urbin IHnois, USA et veeeis s eeceeessnaceeens. |33

Microscopic Vistedizanion of High-Pressare Direce-dajection JCE Fuel Sprav. Ming-Chia Lai, Xingbin Xie, T-
C. Thomas Wang. Jong-5ub Han and June-5ung Park. Mechanical Engineering, Wayne State University, Des
g IR T T T e e e N S R s L S T B e e e T 157

| Fullv Exlerian Approcch o the Sinndavion of Voletife/Hvgroscopic Aerosals, C.F. Lange and W.H. Finlay.
Aerosol Research Laboratory of Alberta. Dept. of Mechanieal Engineering. University of Albera. Edmonton,
A e e S A e R e i B e e e

Analvsis of Tempevaiwe Cloracteristios of Nono-Size Clster Formed affer COlaster-Clusier Collision by Mo-
fecidar Dhwamiics Simdaiion, F, Ohno, T, Okamoto and A, Yokochi, Toka University. Hiratsuka-shi, Kana-
gawa-ken, Japan, and T, Chda and 5. Usudi, Jlapan Atemic Energy Research Institute, Tokai-mura, Nakas-gun,
bt P i e e L R A s i s i s U

@
Stnmaleativonn Avecelvsis of o Formarion Rare of UFy Dimers in a Supersonic Flow Process, Tsuyoshi Okamoto and
Axami Suzuki, Tokat University. Konagawis Jpam st irmsisseeriassssesrbsssmians srasmeesssismseiass. 103

Speaey Churocteristics of Heated Nozzle for Gasoline Injection, Akinor Saito and Kivomi Kawamura, Engine
Svstem Labomtory, Mechanical Engineering Div. 1, Tovota Central RED Labs., Inc.. and Yasuhide Tani and

Yoshimi Ogihara. Engine Component Engineering Div_ 1, DENSO CORPORATION, Japan........ccciie. 163
Furbulent Primary Bregkup of Rowed and Plane Liguid Jers in SUil Aiee KA Sallam. Z. Dai. and G.M. Foeth,
Department of Aerospace Engineering, The University of Michigan, Ann Arbor, Michigan, USA............... 167

Fhe Effect of 2-Phase Feed Conditioning on Proprietary Dwin-Flid Atomizer Performance. Zohrea M. Tafreshi.
Deepak Kirpalani, Adam Bennett and Thom McCracken, [nstitute for Chemical Process and Envirommental
lechnology, National Research Council. Ottawa, Ontanio, Conadite oo s 109

Speay Stmdation Usimg Flueni, 8. F. C.F. Teixeira, Escola de Engenharia, Universidade do Minho. Portugal.
and P. Bowen, and C. I, Bates, Liniversity of Wales, LK. ... rmeesmisssmsssssns s semmsssrssisns esss s sinsnsassse 171

xxxvi



