SAE 2007
TRANSACTIONS

JOURNAL OF
ENGINES

Section 3 - Volume 116

Dr. Thomas W Ryan Il - President

Richard O. Schaum — 2007 President

Jacqui Dedo — Vice President Automotive

Dr. Ronald E. York — Vice President Aerospace

Richard E. Kleine — Vice President Commercial Vehicle

Terence J. Rhoades — Treasurer

Carol A. Story — Assistant Treasurer

Raymond A. Morris — Executive Vice President/COOQ and Secretary

PUBLISHED BY: SAE International

400 Commonwealth Dr., Warrendale, PA 15096-0001
Phone (724)776-4841 Fax(724)776-5760
www.sae.org

Global Mobility Datahase®

All SAE papers, standards, and selected
books are abstracted and indexed in the
Global Mobility Database.



The appearance of the ISSN code at the bottom of this page indicates SAE’s consent that copies
of the articles may be made for personal or internal use of specific clients. This consentis given
on the condition, however, that the copier pay a $1.00 per page copy fee through the Copyright
Clearance Center, Inc., Operations Center, 222 Rosewood Drive, Danvers, MA 01923 for
copying beyond that permitted by Sections 107 or 108 of the U.S. Copyright Law. This consent
does not extend to other kinds of copying such as copying for general distribution, for advertising
or promotional purposes, for creating new collective works, or for resale.

SAE routinely stocks printed papers for a period of three years following date of publication.
Direct your orders to SAE Customer Service Department.

To obtain quantity reprint rates, permission to reprint a technical paper or permission to use
copyrighted SAE publications in other works, contact the SAE Publications Group.

ISBN978-0-7680-1982-7 (Section 3)
ISBN 978-0-7680-1987-2 (Set)

ISSN0096-736X

Copyright 2008 SAE International

Printed in U.S.A.



Vol. 116 2007

SAE TRANSACTIONS

JOURNAL OF
ENGINES

A publication of
SAE International

This Transactions volume contains the best technical papers of all those presented in 2007. Each
has been reviewed according to the established review procedures of the Engineering Meetings
Board of SAE. These are the best quality SAE Engines papers presented in 2007 and have been
judged by technical experts to be worthy of preserving in the permanent technical literature.

The reviewing procedures require a technical review of all SAE papers by at least four well-
qualified individuals who are technically competent within the scope of the papers’ subject/
discipline and who are experienced in reviewing papers.

Each paper is evaluated in four areas — long term reference value; presentation of technically new
and innovative materials or constructive and in-depth review; professional integrity; and clarity of
presentation. Based on the results of this review process, papers are selected for publication.

Engineering Meetings Board

Debi Lynn Cohoon — Chair

Walter W. Olson — Vice Chair

David Cameron — Past Chair

Patti Kreh — Secretary

Wendy Clark, Alberto E. Funaioli, Christopher Morgan, Kamran Rokhsaz,
Ronald L. Williams

(SAE Staff, Nori Fought)

Land and Sea Group

Wendy Clark — Chair

Volker Sick — Vice Chair

Thomas W. Ryan Il — Past Chair

Jeffrey Bozeman, Debbie Freund, Rajiv K. Gupta, Joseph C. Marsh, Matthew Newkirk,
Toby V. Padfield, Prakash T. Sathe, Richard Stroud, Thomas Timbario

(SAE Staff, Patti Kreh)

Air & Space Group

Kamran Rokhsaz — Chair

Reuben M. Chandrasekharan —Vice Chair

David Amirehteshami, John K. Anderson, Jorge Bardina, Joseph J. Barkai, David Lee
Daggett, John C. Dalton, David R. Dotson, David Eames, Jeffery T. Farmer, Richard R.
Gockel, Robert R. Hanson, James Edward Hines, Mirko Jakovljevic, Piergiovanni
Marzocca, Clayton L. Munk, Kioumars Najmabadi, Paul O. Pendleton, Claude Perron, Eric
M. Peterson, William W. Rickard, Christian E. Schaefer, Stephen Walls, H. Robert Welge
(SAE Staff, Scott A. Nelson)



Transactions Journals Editors

Alex C. Alkidas, Editor-in-Chief

Syed M. Mahmud, Technical Editor, Journal of Passenger Cars: Electronic
and Electrical Systems

Nadir Yilmaz, Technical Editor, Journal of Fuels & Lubricants

Stuart P. Keeler, Technical Editor, Journal of Materials & Manufacturing
Peter F. Sweatman, Technical Editor, Journal of Commercial Vehicles
Donald C. Siegla, Technical Editor, Journal of Passenger Cars: Mechanical Systems
James E. Smith, Technical Editor, Journal of Engines

Kirk L. Yerkes, Technical Editor, Journal of Aerospace

(SAE Staff, Bob Kornrumpf)



ACTIVITY CHAIRPERSONS

MOTORSPORTS ACTIVITY - THOMAS J. TIMBARIO
AUTOMOBILE BODY ACTIVITY — JOSEPH C. MARSH

MATERIALS ENGINEERING ACTIVITY - TOBY V. PADFIELD
AUTOMOBILE CHASSIS ACTIVITY — RAJIV GUPTA

AUTOMOBILE ELECTRONICS ACTIVITY — RICHARD STROUD

POWERPLANT, FUELS & LUBRICANTS ACTIVITY - MATTHEW NEWKIRK
COMMERCIAL VEHICLE ACTIVITY - DEBORAH FREUND
ENVIRONMENTAL ACTIVITY — ANGELIKA COYLE

VEHICULAR HEAT EXCHANGE & HEAT TRANSFER SYSTEMS ACTIVITY - RAMESH GOYAL






2006-01-3653

2007-01-0007

2007-01-0009

2007-01-0015

2007-01-0016

2007-01-0044

2007-01-0051

2007-01-0063

2007-01-0119

2007-01-0121

2007-01-0126

2007-01-0134

SAE Transactions, Volume 116
Journal of Engines

Table of Contents

A Theoretical and Experimental Study of Resonance in a

High-Performance Engine Intake System ...............ccoiiiniiinnnns

S. Brennan, R. J. Kee, R. G. Kenny, R. Fleck, J. A. Gaynor, and B. Fleck

Phenomena That Determine Knock Onset in Spark-Ignition

ENgiNes ...ttt

Vikram Mittal, Bridget M. Revier, and John B. Heywood

lon Current Sensing in an Optical HCCI Engine with Negative

Valve OVverlap . ..o ittt nannns

Martin Larsson, Ingemar Denbratt, and Lucien Koopmans

Lean Burn Versus Stoichiometric Operation with EGR and
3-Way Catalyst of an Engine Fueled with Natural Gas and

Hydrogen-Enriched Natural Gas ............ciiiiiiriininnnrerrnnnnns

Inge Saanum, Marie Bysveen, Per Tunestal, and Bengt Johansson

Performance, Efficiency, and Emissions Evaluation of a

Supercharged, Hydrogen-Powered, 4-Cylinder Engine ................

Thomas Wallner and Henning Lohse-Busch

A Novel Strategy for Fast Catalyst Light-Off Without the Use of

E= L T Y T o U 1«2

Kevin R. Lang and Wai K. Cheng

EGR and Intake Boost for Managing HCCI Low-Temperature Heat

Release Over Wide Ranges of Engine Speed .............ccvvvviunnnn

Magnus Sjoéberg and John E. Dec

The Effect of Diesel Density, Injection Technology and External
Variables on the Acceleration Performance of Modern

Passenger Cars ..........iuiiiiiiiiniiiniiiaaaaaaaaaaaaaaaaaaaaannnn

Andy D. B. Yates and Tiaan Rabe

A Computational Investigation Into the Effects of Spray
Targeting, Bowl Geometry and Swirl Ratio for Low-Temperature

Combustion in a Heavy-Duty Diesel Engine ..............cccoiininns.

Caroline L. Genzale, Rolf D. Reitz, and David D. Wickman

Effects of Engine Operating Parameters on Near Stoichiometric

Diesel Combustion Characteristics...........cviiiiiiiiiiiiiininnnans

Sangsuk Lee, D. Manuel A. Gonzalez, and Rolf D. Reitz

Characterization of Low-Temperature Diesel Combustion with

Various Dilution Gases .........ccciiiiirinrerennennennsnnsnnsnnsnnss

Tie Li, Hiroyuki Izumi, Toshio Shudo, Hideyuki Ogawa, and Yukihiro Okabe

A Review of Fundamental Studies Relevant to Flame Lift-Off in

[0 = I L=

Rishikesh Venugopal and John Abraham

vii

14

23

35

46

55

65

78

88



2007-01-0151

2007-01-0166

2007-01-0171

2007-01-0175

2007-01-0183

2007-01-0187

2007-01-0191

2007-01-0203

2007-01-0207

2007-01-0209

2007-01-0220

2007-01-0243

2007-01-0244

Multi-Cycle LES Simulations of Flow and Combustion in a PFI Sl
4-Valve Production ENgine..........ccciiiiiiiiiininirrcannnnsnsnnnnnns

0. Vermorel, S. Richard, O. Colin, C. Angelberger, A. Benkenida, and
D. Veynante

Using LES to Investigate Reacting Flow Physics in Engine
DeSign ProCess ......cciiiiiiiininnnsrrecassassrsnnnssnssssnnnnnnnsnnns
L. Thobois, R. Lauvergne, and T. Poinsot

Development of a Hybrid, Auto-Ignition/Flame-Propagation Model
and Validation Against Engine Experiments and Flame Liftoff ...........

Satbir Singh, Rolf D. Reitz, David Wickman, Donald Stanton, and
Zhichao Tan

Development of an Experimental Database and Chemical Kinetic
Models for Surrogate Gasoline Fuels............ccoviiiiiniiiiininnneess

W. J. Pitz, N. P. Cernansky, F. L. Dryer, F. N. Egolfopoulos, J. T. Farrell,
D. G. Friend, and H. Pitsch

Effect of Turbulence on HCClI Combustion ............coiiviiiiinrnnenns

R. X. Yu, X. S. Bai, A. Vressner, A. Hultgvist, B. Johansson, J. Olofsson,
H. Seyfried, J. Sjéholm, M. Richter, and M. Aldén

The Effects of Two-Stage Cam Profile Switching and External
EGR on SI-CAl Combustion Transitions .............c.coiiiiiiiiiiiia...
Alasdair Cairns and Hugh Blaxill

Effects of Fuel Property Changes on Heavy-Duty
HCCI Combustion ..........coiiiiiiiiiiiiiiiii i eaassnsrrnnnnnnnnnnnns

Paul W. Bessonette, Charles H. Schleyer, Kevin P. Duffy, William L. Hardy,
and Michael P. Liechty

Smokeless Combustion Within a Small-Bore HSDI Diesel Engine
Using a Narrow Angle Injector ..........c.ccoiiiiiiiiiniiin i iinnnnnnnnnns
Tiegang Fang, Robert E. Coverdill, Chia-fon F. Lee, and Robert A. White

Thermodynamic and Chemical Effects of EGR and Its
Constituents on HCCI Autoignition.............cooviiiiiiiiiiiiiiiiinnnns
Magnus Sjoberg, John E. Dec, and Wontae Hwang

Particulate Emissions From a Gasoline Homogeneous Charge
Compression Ignition Engine ............c.ciiiiiiiiiiii it ieiiiaeaas

Philip Price, Richard Stone, Jacek Misztal, Hongming Xu,
Miroslaw Wyszynski, Trevor Wilson, and Jun Qiao

Auto-Ignition Characteristics of Hydrocarbons and Development
of HCClI Fuel IndeX ........vviiiii i iiiia it sinnan e snnnnnsrrannnnns
Gen Shibata and Tomonori Urushihara

Mechanism of Shudder Phenomena in Torque Converter and
System Simulation Model ...ttt i i

Hideki Ogawa, Eiji Hayashi, Osamu Yoshida, Yoichi Hayakawa,
Takamitsu Kuroyanagi, Kazunori Ishikawa, Hideaki Takabayashi,
Kenji Maruo, and Tamotsu Fujii

3D Large-Scale Simulation of the High-Speed Liquid

Jet Atomization....... ... i i
Gian Marco Bianchi, Fabio Minelli, Ruben Scardovelli, and Stephan Zaleski

viii



2007-01-0257

2007-01-0263

2007-01-0291

2007-01-0321

2007-01-0382

2007-01-0479

2007-01-0617

2007-01-0623

2007-01-0627

2007-01-0639

2007-01-0647

2007-01-0763

2007-01-0907

Study on Maximizing Exergy in Automotive Engines .................... 347

T. Endo, S. Kawajiri, Y. Kojima, K. Takahashi, T. Baba, S. Ibaraki,
T. Takahashi, and M. Shinohara

Development of a 4-Cylinder Gasoline Engine with a Variable
Flow Turbocharger ..........c.ciiiiiiiiiiiniinrrreanssnsrrsnnnnnnnsnnns 357

Nobuhiro Ito, Tohru Ohta, Ryuji Kono, Satoshi Arikawa, and
Takaki Matsumoto

Analysis of Power-Split HEV Control Strategies Using Data From
Several Vehicles . ......oiiiiiiiiiiii ittt i e i s eeanssas s ssnnnnnnnnnnns 367
M. Duoba, H. Lohse-Busch, R. Carlson, T. Bohn, and S. Gurski

Diesel NO/NO2/NOx Emissions—New Experiences and
L0 1 F- 11T T T 387

Jan Czerwinski, Jean-Luc Péterman, Pierre Comte, J. Lemaire, and
Andreas Mayer

Effect of Primary Intake Runner Tapers and Bellmouths on the
Performance of a Single-Cylinder Engine..............cooviiiiiiiiinnnnns 404
V. Mariucci, A. Selamet, and K. D. Miazgowicz

Investigations on Pre-Chamber Spark Plug with Pilot Injection .......... 421
J. Getzlaff, J. Pape, C. Gruenig, D. Kuhnert, and R. Latsch

Computational Analysis of Biodiesel Combustion in a
Low-Temperature Combustion Engine Using Well-Defined
Fuel Properties ...... ..ottt it i s s s taaaaannannnns 434

Jonathon P. McCrady, Valerie L. Stringer, Alan C. Hansen, and
Chia-fon F. Lee

Lean Combustion Chemical-Kinetics Studies of an Ethanol
Four-Stroke, Radical-Ignition DI-Diesel Engine ................cccvieeett. 444
David A. Blank

Detailed Heat Release Analyses with Regard to Combustion of
RME and Oxygenated Fuels in an HSDI Diesel Engine ................... 464
Uwe Horn, Rolf Egnell, Bengt Johansson, and Oivind Andersson

Simultaneous Measurement of In-Cylinder Temperature and
Residual Gas Concentration in the Vicinity of the Spark Plug by
Wavelength Modulation Infrared Absorption................c.coiivvinns, 483

Akihiko Kakuho, Kevin R. Sholes, Yutaka Hashizume, Shohei Takatani,
Tomonori Urushihara, Ronald K. Hanson, Jay B. Jeffries, and
Mark G. Allen

Quantitative Mixing Measurements in a Vaporizing Diesel Spray
by Rayleigh Imaging ..........cciiiiiiiii it ecasaasrrnnnnnnnnnnnns 490
Cherian A. Idicheria and Lyle M. Pickett

Experimental and Numerical Investigations of Jet Impingement

Cooling of Piston of Heavy-Duty Diesel Engine for Controlling

the Non-Tailpipe EMIisSSions ...ttt nn s 505
Avinash Kumar Agarwal and Sandeep Kumar Goyal

End-of-Injection Over-Mixing and Unburned Hydrocarbon
Emissions in Low-Temperature-Combustion Diesel Engines ............. 515

Mark P. B. Musculus, Thierry Lachaux, Lyle M. Pickett, and
Cherian A. Idicheria



2007-01-0915

2007-01-0931

2007-01-0933

2007-01-0936

2007-01-0972

2007-01-0974

2007-01-0976

2007-01-1052

2007-01-1054

2007-01-1085

2007-01-1092

2007-01-1095

2007-01-1097

A Comprehensive Study of Diesel Combustion and Emissions
with Post-Injection..........c.ciiiiiiiiiii i it icas s 542
José M. Desantes, Jean Arregle, J. Javier Lopez, and Antonio Garcia

Numerical Modelling of the Dynamic Transport of
Multi-Component Exhaust Gases in Oxygen Sensors ..............vvvee 551

Stephan Géll, Manfred Piesche, Marcus Scheffel, Thomas Moser, and
Sascha Klett

Simulation-Based, Cold-Start Control Strategy for a Diesel

Engine with Common Rail Fuel System at Different Ambient

Temperatures ..........ouuiininn et s 561
Lurun Zhong, Naeim A. Henein, and Walter Bryzik

Calculating the Properties of User-Defined Working Fluids for
Real Working-Process Simulations ..., 574
M. Grill, A. Schmid, M. Chiodi, H.-J. Berner, and M. Bargende

Accelerometer-Based Sensing of Combustion in a High-Speed
HPCR Diesel ENgine ........ciuiiiiiiiii i iiiiaa i rnnnnnessannnnnenns 592

Christopher J. Polonowski, Vivek K. Mathur, Jeffrey D. Naber, and
Jason R. Blough

The Use of Vibration Parameters in the Research of Misfire

Events in Cl Engines in the Point of View of the OBD System

Appliance in Diesel Locomotives .............c.cciiiiiiiiiiiiinnnnnnnnnns 608
Merkisz Jerzy and Waligérski Marek

Air-to-Fuel Ratio Control of a Turbocharged Diesel Engine
Equipped with EGR Using Fuzzy Logic Controller ....................... 620

Amir H. Shamdani, Amir H. Shamekhi, M. Ziabasharhagh, and
C. Aghanajafi

A Crevice Blow-By Model for a Rapid Compression Expansion
Machine Used for Chemical Kinetic (HCCI) Studies ...................... 632
S. Scott Goldsborough

Oil Transport Inside the Power Cylinder During Transient
Load Changes ... ..c.cusiiiiiai e iiiiaae s ianans s ssnnnnnsssnnnnnnsnns 652
Steve Przesmitzki and Tian Tian

Exhaust Emission Level Reduction in Two-Stroke Engine Using
In-Cylinder Combustion Control ..............ciiiiiiiiiiiiiiiininnnnnn. 668
Kashif Shaukat Moughal and Stephen Samuel

Analysis and Modelling of Heat Transfer in the Sl Engine
Exhaust System During Warm-Up .........ccoiiiiiiiiiiiiiiiinnnnnnnnnns 673
Stefan Heller and Georg Wachtmeister

General Motors Hydra-Matic & Ford New FWD Six-Speed
Automatic Transmission Family............. ..ot iinenns 687
Charles Lewis and Bryce Bollwahn

62TE 6-Speed Transaxle for Chrysler Group ..........c.vvvviinrrrrnnnnnss 700

Berthold Martin, Hussein Dourra, Charles Redinger, Mark Champine,
Fred Goedtle, Gary Lowe, and Steve Barrer



2007-01-1101

2007-01-1199

2007-01-1200

2007-01-1246

2007-01-1248

2007-01-1282

2007-01-1283

2007-01-1290

2007-01-1294

2007-01-1301

2007-01-1303

2007-01-1311

2007-01-1325

2007-01-1340

Toyota’s World First 8-Speed Automatic Transmission for
Passenger Cars .......couuviirnnnnnrrrreassansrsnnnssnssrsnnnnnnnsnnns

Hirofumi Ota, Kazutoshi Nozaki, Atsushi Honda, Masafumi Kinoshita,
Toshihiko Aoki, Minoru Todo, and Mikio lwase

An Innovative Control System for a 2/4 Stroke Switchable Engine........

Andrea Baccile, Daniele Ceccarini, Ling Cheng, Alessandro lacoponi,
Tim Lake, Andrew Noble, and John Stokes

Management System for Continuously Variable Valve Lift
Gasoline ENgiNe ... ...ciiiiiiiii it iiiiia it riiaa e aanan s
Hiroshi Tagami, Yuji Yasui, Masahiro Sato, and Hisashi Ito

Mixed Lubrication and Roughness Surface Effects Application to
Piston RiNgs ........ciiiiiiiiii s
Jean-Louis Ligier and Patrick Ragot

Investigations of Crank Offset and Its Influence on Piston and
Piston Ring Friction Behavior Based on Simulation and Testing .........
Patrick Ragot and Martin Rebbert

Unthrottled Engine Operation with Variable Intake Valve Lift,
Duration, and Timing ..........ooiiiiiiiiiiiiiiiiiiiiiiiiiisisaannnnnns
David Cleary and Gerald Silvas

Co-Simulation Analysis of Transient Response and Control for
Engines with Variable Valvetrains ..............cooiiiiiiiiiiiiinnnnnn..
James F. Sinnamon

Technology for Improving Engine Performance Using
Variable Mechanisms ...ttt ittt nnanas

Takanobu Sugiyama, Ryosuke Hiyoshi, Shinichi Takemura, and
Shunichi Aoyama

High-Performance Electric Camshaft Phasing System ...................
Jens Schéfer and Jeff Balko

Development of a New Mean Value Model for the Analysis of
Turbolag Phenomena in Automotive Diesel Engines.....................
M. Pettiti, L. Pilo, and F. Millo

Crank Angle-Based Diesel Engine Modelling for Hardware-in-the-
Loop Applications with In-Cylinder Pressure Sensors ...................
Tino Schulze, Markus Wiedemeier, and Herbert Schuette

Toyota AABOE 8-Speed Automatic Transmission with Novel
Powertrain Control System ...........oiiiiiiiiiiiiiiiii e

Masami Kondo, Yoshio Hasegawa, Yoji Takanami, Kenji Arai,
Masaharu Tanaka, Masafumi Kinoshita, Takeshi Ootsuki,
Tetsuya Yamaguchi, and Akira Fukatsu

Trends in Technical Efficiency Trade-Offs for the U.S. Light
Vehicle Fleet ... i i i e nnnns
Feng An and John DeCicco

New Lambda-Lambda, Air-Fuel Ratio Feedback Control .................
Hideki Takubo, Takahiro Umeno, and Hideki Goto

Xi



2007-01-1342

2007-01-1345

2007-01-1399

2007-01-1406

2007-01-1412

2007-01-1429

2007-01-1431

2007-01-1436

2007-01-1441

2007-01-1466

2007-01-1506

2007-01-1508

2007-01-1510

An Adaptive Delay-Compensated PID Air-Fuel Ratio Controller .......... 888

E. M. Franceschi, Kenneth R. Muske, James C. Peyton Jones, and
Imad Makki

A Combined Physical/Neural Approach for Real-Time Models of
Losses in Combustion ENgiNes .........ccoviiiiiiirriiiinnnrrrnnnnnenns 895

Christian Wilhelm, Thomas Winsel, Mohamed Ayeb, Heinz J. Theuerkauf,
Sven Brandt, Elmar Busche, Claudio Longo, and Gunter D. Knoll

A Theoretical and Experimental Study of Resonance in a
High-Performance Engine Intake System: Part 2......................... 905
S. Brennan, R. J. Kee, R. G. Kenny, R. Fleck, J. A. Gaynor, and B. Fleck

Internal Flow and Spray Characteristics of Pintle-Type Outwards
Opening Piezo Injectors for Gasoline Direct-Injection Engines ........... 915
A. Marchi, J. M. Nouri, Y. Yan, and C. Arcoumanis

Analysis of Cyclic Fluctuations of Charge Motion and Mixture
Formation in a DISI Engine in Stratified Operation....................... 935

Philipp Adomeit, Stefan Pischinger, Richard Aymanns, Markus Graf,
Georg Stapf, and Oliver Lang

Design Considerations and Characterization Test Methods for

Activated Carbon Foam Hydrocarbon Traps in Automotive Air

Induction Systems.........oiiiiiiiiii e 943
Scott A. Schaffer, Anthony Arruda, James Bielicki, and Neville Bugli

Investigating Cleaning Procedures for OEM Engine Air
Intake Filters .........oviiiiiiii s 949
Neville J. Bugli, Scott Dobert, and Scott Flora

Spatial and Temporal Temperature Distributions in a Spark
Ignition Engine Piston at WOT .........ccoiiiiiiiiiiiiiiii i inninneens 959
Maciej Kubicki, Harry C. Watson, John Williams, and Peter C. Stryker

Advanced Piston Cooling Efficiency: A Comparison of Different
New Gallery Cooling Concepts.......cooieviiiinnierininnnrnnnnnnenss 978

Norman Thiel, Hans-Joachim Weimar, Hartmut Kamp, and
Herbert Windisch

Wall Interactions of Hydrogen Flames Compared with
Hydrocarbon Flames ..........c.cciiiiiiiiiiiii i ieainnnnenns 993
Rebecca Owston, Vinicio Magi, and John Abraham

Downsized Sl Engine Control: A Torque-Based Design From
Simulationto Vehicle .........cciiiiiiii ittt it et ee s sarnnsnnrnnrnnns 1003
Guénél Le Solliec, Fabrice Le Berr, Gilles Corde, and Guillaume Colin

Knock Indexes Thresholds Setting Methodology ........................ 1016
Enrico Corti and Davide Moro

Individual Cylinder Combustion Control Based on Real-Time
Processing of lon Current Signals .............c.ccciiiiiiiiiiiiiiiannss 1025

Nicold Cavina, Davide Moro, Luca Poggio, Daniele Zecchetti,
Riccardo Nanni, and Andrea Gelmetti

Xii



2007-01-1558

2007-01-1564

2007-01-1565

2007-01-1585

2007-01-1589

2007-01-1600

2007-01-1610

2007-01-2136

2007-01-3985

2007-01-3990

2007-01-3992

2007-01-3993

2007-01-3994

2007-01-3995

Development of a Fully Variable Compressor Map Enhancer for
Automotive Application ...t i 1035
Neil Fraser, Tristan Fleischer, John Thornton, and Joerg Rueckauf

Turbocharging System Design of a Sequentially Turbocharged
Diesel Engine by Means of a Wave Action Model ........................ 1045
J. Galindo, J. M. Lujan, H. Climent, and C. Guardiola

Development of an Oil Deterioration Monitoring System by
Estimating Base Number ............ciiiiiiiiiiiiiiiiiiiiiiiiiiaiaaaans 1057
Koichiro Aikawa and Masashi Maruyama

Measurement and Analysis of European Sports Cars for Elective
Gear Shift Quality and Cabin Sound for Sporting Character ............. 1064
Jon Wheals, Marco Fracchia, Bill Weston, and Matt Maunder

Comprehensive Modelling of Automotive Ignition Systems .............. 1077
R. C. Stevenson, R. Palma, C. S. Yang, S. K. Park, and C. Mi

Laser Spark Plug Development ..........cccoiiiiiiiniinnrrennnnnnnnnns 1101

Dustin L. Mcintyre, Steven D. Woodruff, Steven W. Richardson,
Michael H. McMillian, and Mridul Gautam

Experimental Measurement of On-Road CO2 Emission and Fuel
Consumption FUNCtions ..........ccciiiiiiiiii it iiinae i nnnnns 1112
Yutong Gao and M. David Checkel

The Effect of Driving Conditions and Ambient Temperature on

Light-Duty, Gasoline-Electric Hybrid Vehicles (1): Particulate

Matter Emission Rates and Size Distributions ........................... 1123
Martha Christenson, Deniz Karman, and Lisa A. Graham

Development of a 3D Numerical Model for Predicting Spray, Urea
Decomposition and Mixing in SCR Systems .............coiiiiiiiinna... 1143
Yong Yi

Steady-State Local Heat Flux Measurements in a Straight Pipe
Extension of an Exhaust Port of a Spark Ignition Engine ................ 1154
Noel Balzan, Brian P. Sangeorzan, and Alex C. Alkidas

Effect of Intake Primary Runner Blockages on Combustion

Characteristics and Emissions with Stoichiometric and

EGR-Diluted Mixtures in SIEngines ...........ciiiiiiiiiiiininnnnnnnnnns 1164
Y. He, A. Selamet, R. A. Reese, R. K. Vick, and A. A. Amer

High Efficiency with Future Alcohol Fuels in a Stoichiometric
Medium-Duty Spark Ignition Engine ............cocviiiiiiiiiiiiiinnnnns 1183
Matthew J. Brusstar and Charles L. Gray, Jr.

Fuel Economy and Emissions of the Ethanol-Optimized
Saab 9-5 BiOPOWEL ......cuiiiiiiiit e iiiiaai et snnaa st aaianr i rannnnns 1191

Brian H. West, Alberto J. Lépez, Timothy J. Theiss, Ronald L. Graves,
John M. Storey, and Samuel A. Lewis

A Comprehensive Examination of the Effect of Ethanol-Blended
Gasoline on Intake Valve Deposits in Spark-lgnited Engines.............. 1201

Jonathan S. Vilardo, David Arters, Keith Corkwell, and
Carlos L. Cerda de Grotte

Xiii



2007-01-4002

2007-01-4003

2007-01-4009

2007-01-4010

2007-01-4012

2007-01-4013

2007-01-4014

2007-01-4019

2007-01-4023

2007-01-4032

2007-01-4033

2007-01-4041

2007-01-4047

2007-01-4051

Monitoring of Ring Face, Ring Side and Liner Wear in a Mack
T-10 Test, Using Surface Layer Activation...................cccvanas. 1213
Kenneth Oxorn, Mark W. Cooper, Wim Van Dam, and Scott M. Richards

Impact of Tumble on Combustion in SI Engines: Correlation
Between Flow and Engine Experiments .............coiiiiiiiiiiinnnnnn. 1220
Y. He, A. Selamet, R. A. Reese, R. K. Vick, and A. A. Amer

Combustion of Fischer-Tropsch, RME and Conventional Fuels in
a Heavy-Duty Diesel ENgine..........c.cooviiiiiiiirnrrrrrrrrrnrnnnnns 1238
Monica Larsson and Ingemar Denbratt

Comparison of Simulated and Experimental Combustion of
Biodiesel Blends in a Single-Cylinder Diesel HCCI Engine ............... 1250
James P. Szybist, Joanna McFarlane, and Bruce G. Bunting

Investigations on the Start-Up Process of a DISI Engine ................. 1261
S. Wiemer, H. Kubach, and U. Spicher

Influence of Intake Port Charge-Motion-Control Valve on Mixture
Preparation in a Port-Fuel-Injection Engine..................cooviinnns. 1271
Robert J. Scaringe and Wai K. Cheng

Initial Estimation of the Piston Ring Pack Contribution to
Hydrocarbon Emissions From a Small Engine...............ccccvvvennn. 1280
V. M. Salazar and J. B. Ghandhi

Thermal Efficiency Analyses of Diesel Low-Temperature
Combustion Cycles . ........cciiiiiiiii ittt i easisa s sannnnnnnnnns 1292
Ming Zheng, Yuyu Tan, Mwila Clarence Mulenga, and Meiping Wang

Computer-Aided Calibration Methodology for Spark Advance

Control Using Engine Cycle Simulation and Polynomial

Regression ANalysiS........cvuoeeriiiinniininna e nnann e rannnneens 1303
Kunihiko Suzuki, Mamoru Nemoto, and Kenichi Machida

Effect of Fuel Properties on Spray Development From a
Multi-Hole DISI Engine Injector..........ccviiiiiiii i i iiianneens 1313
Z. van Romunde, P. G. Aleiferis, R. F. Cracknell, and H. L. Walmsley

Mixture Preparation and Combustion Variability in a
Spray-Guided DISIENGINe ........ccvvriiiiii e iiinnn e nnnnnrerrnnnnns 1332
J. Serras-Pereira, P. G. Aleiferis, D. Richardson, and S. Wallace

Effects of Fuel Properties (Content of FAME or GTL) on Diesel
Emissions Under Various Driving Modes ................coiiiiiininnn.. 1357

Makoto Hasegawa, Yoshihito Sakurai, Yoshikazu Kobayashi,
Nobuo Oyama, Masanori Sekimoto, and Hisashi Watanabe

A Numerical and Experimental Investigation of a DISI Engine
Intake-Port-Generated Turbulent Flow ............ccciiiiiiiiiiiienenns 1373
0. Imberdis, M. Hartmann, H. Bensler, L. Kapitza, and D. Thevenin

Study on HCCI-SI Combustion Using Fuels Containing Ethanol.......... 1388

Junichi Kamio, Tadashi Kurotani, Kohei Kuzuoka, Yasuyuki Kubo,
Hiroyoshi Taniguchi, and Kohtaro Hashimoto

Xiv



2007-01-4076

2007-01-4097

2007-01-4098

2007-01-4130

2007-01-4260

2007-24-0006

2007-24-0023

2007-24-0029

2007-24-0033

2007-24-0034

2007-24-0046

2007-24-0060

2007-24-0065

The Effects of Fuel Composition and Compression Ratio on
Thermal Efficiency inan HCCIENngine..........ccoiiiiiiiiiiinnnnenannns 1398
James P. Szybist and Bruce G. Bunting

Dilution Strategies for Load and NOx Management in an
Hydrogen-Fuelled Direct Injection Engine ..............cooiiiiiiiinnnn.. 1409
Callan Bleechmore and Simon Brewster

Incorporating Design Variation into a 1-D Analytical Model of a
4.6L 4V Ford Engine for Improving Performance Projections ............ 1425
Charles Daniels and Keith Miazgowicz

Fuel Stratification for Low-Load HCCI Combustion: Performance
and Fuel-PLIF Measurements ............ciiiiiiiiiininrenrennnnrennnnns 1437
Wontae Hwang, John E. Dec, and Magnus Sj6berg

Electromagnetic Water Pump Clutch: Working Principle, Design
Strategies and Applications for Heavy-Duty Vehicles .................... 1461
Rainer Krafft, Andreas Wolf, and Wolfgang Faller

Direct Heat Loss to Combustion Chamber Walls in a D.l. Diesel
Engine—Development of Measurement Technique and Evaluation
of Direct Heat Loss to Cylinder Liner Wall......................cvvnnt 1467

Takeshi Sugihara, Kenjiro Shimano, Yoshiteru Enomoto, Yasuko Suzuki,
and Masahiko Emi

Influence of Nozzle Geometry on Spray Characteristics in
Non-Evaporative and Evaporative Conditions ........................... 1483
F. Payri, R. Payri, F. J. Salvador, and J. Gimeno

3D-1D Analyses of the Turbulent Flow Field, Burning Speed and
Knock Occurrence in a Turbocharged SI Engine ..............c.cvieennn. 1495
F. Bozza, G. Fontana, E. Galloni, and E. Torella

Modelling of HCCI Combustion by One-Step Reaction Function:

In View of Assisting the Optimization of Engine Management

£S5 (=] 1 1 1 1508
Jean-Baptiste Millet, Fadila Maroteaux, and Frédéric Ravet

Combined Application of CFD Modelling and Pressure-Based
Combustion Diagnostics for the Development of a Low-
Compression-Ratio, High-Performance Diesel Engine ................... 1521

G. Cipolla, A. Vassallo, A. E. Catania, E. Spessa, C. Stan, and
L. Drischmann

Experimental Assessment of Reynolds-Averaged Dissipation
Modelling in Engine FIOWS . ........ciiiiiiiiiiiii i iiiinieanans 1540
Paul C. Miles, Bret H. RempelEwert, and Rolf D. Reitz

The Modular Engine Concept: A Cost-Effective Way to Reduce
Pollutant Emissions and Fuel Consumption ..................oiiiiuaaa.. 1550
Enrico Mattarelli and Federico Tosetti

Combustion Characteristics of Hydrogen-Natural Gas Mixtures in
Passenger Car ENGiNeS ... ...coeviiiiinii i iniina e nnnnnersannnnnens 1564
P. Dimopoulos, K. Boulouchos, C. Rechsteiner, P. Soltic, and R. Hotz

XV



2007-24-0067

2007-24-0071

2007-24-0080

2007-24-0091

2007-24-0094

2007-24-0098

2007-24-0106

2007-24-0115

2007-24-0133

2007-24-0138

2007-32-0005

2007-32-0006

2007-32-0015

2007-32-0077

Thermo-Mechanical Analysis of an Engine Head by Means of
Integrated CFD and FEM ...t it cnnnnnnnnnns 1577

D. Carpentiero, S. Fontanesi, V. Gagliardi, S. Malaguti, S. Margini,
M. Giacopini, A. Strozzi, L. Arnone, M. Bonanni, and D. Franceschini

Model-Based Compensation of the Injector Dynamics for
Multiple-Injection Combustion Patterns ................cooiiiiiiiinannt. 1589
Antonio Sciarretta and Gilles Corde

Series Hydraulic Hybrid Propulsion for a Light Truck—
Optimizing the Thermostatic Power Management........................ 1597
Young Jae Kim and Zoran Filipi

Effect of the Contact Between Carbon Black and Catalyst
Particles on Carbon Oxidation Rate: Experiments and Modelling ........ 1610
M. Issa, C. Petit, H. Mahzoul, A. Brillard, and J.-F. Brilhac

Experimental Study of DPF Loading and Incomplete
Regeneration ...........oiiiiiiiiiiii i i 1618
D. Pinturaud, A. Charlet, C. Caillol, P. Higelin, P. Girot, and A. Briot

Model-Based Optimization Methods of Combined DPF+SCR
SY S M . ..o e 1626
D. N. Tsinoglou, O. A. Haralampous, G. C. Koltsakis, and Z. C. Samaras

Control-Oriented Modelling of NOx Aftertreatment Systems .............. 1640
M. Canova, S. Midlam-Mohler, A. Soliman, Y. Guezennec, and G. Rizzoni

Measurement of Diesel Particulate Matter Concentration by
Means of Cavity Ringdown Spectroscopy ........ccvvviiinirrrnnnnneens 1648
G. Avolio, N. Del Giacomo, M. Lazzaro, and V. Moccia

Efficiency of Split-Way CVT’s—A Simplified Model ...................... 1656
M. Cammalleri

Friction Inside Wheel Hub Bearings: Evaluation Through
Analytical Models and Experimental Methodologies ..................... 1665

Aldo Sorniotti, Enrico Sampo, Mauro Velardocchia, Elvio Bonisoli, and
Enrico Galvagno

Determination of Operating Ranges of Marine Engines .................. 1677

James N. Carroll, Kevin Brunner, John McKnight, Rich Waggoner,
Daniel Jeffrey Ostrosky, Mark Riechers, and Joseph E. Klak

Double Clutch Transmission for Motorcycles................ccoiiinnnnn. 1691
M. Geieregger, A. Mair, B. Pollak, and Andreas Bilek

The Potential of a New Type of Carburetor to Assist SORE in
Meeting EPA/CARB Phase 3 Legislation.................ccoceviiiiiaannt. 1704
Stephen Glover, Roy Douglas, and Kristjan Omarsson

Four-Stroke Motorcycle Lubricant Performance: An
Application-Specific Engine Test Development ...................connns. 1725

Mark F. Wilkes, Nigel J. Britton, Christopher Travis, and
Richard C. Chadwick

XVi





