11th Asia-Pacific Conference
on Combustion 2017

Sydney, Australia
10 - 14 December 2017

Volume 1 of 2

ISBN: 978-1-5108-5646-2



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2017) by Combustion Institute China Section
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact Combustion Institute China Section
at the address below.

Combustion Institute China Section
c/o Section Chair: Fei Qi, Shanghai Jiao Tong University

fqi@sjtu.edu.cn

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1
Effects of Mixing and Reaction Timescales on LES/PDF Simulations of a Turbulent Lean Premixed Jet Flame .........c.ccccooviicenne. 1
H. Zhou, Z. Ren, D. Rowinski
Experimental and Numerical Investigation of Spray Characteristics of Butanol-Diesel BIENdS .............cccccovirnccninnnscinnccc 6

S. Algayyim, A. Wandel, T. Yusaf
The Effect of Butanol-Acetone Mixture-cottonseed Biodiesel Blend on Spray Characteristics, Engine Performance

AN EMISSIONS 1N DIESEI ENGINE ..ottt h bbb b £ bbb s b e e b bRt et e b bbbt e b bbbt e e et et 10
S. Algayyim, A. Wandel, T. Yusaf

Assessment of 3D Printing Technology for Potential Application Towards Manufacturing Composite Propellants..........c..c.cccoevu.. 14
A. Ambekar, J. Yoh

Kinetics of Hydrogen Abstraction and Addition Reactions of 3-Hexene by OH RadiCal ..........ccccviiiiiniiiiicciiceee s 18

F. Yang, W. Sun, Y. Pan, F. Deng, X. Jiang, Y. Zhang, Z. Huang
A Numerical Study of Flame Instability and Cell Dynamics of Opposed Nonpremixed Tubular Flames near

Radiation-Induced EXHNCTION LIMIT ........ccoiiiiiiiicii bbb bbb 22
H. Bak, C. Yoo
Optimization of Urea Selective Catalytic Reduction Reactor Based 0N RSIM ...t 26

Y. Wu, X. Liang, Y. Wang, H. Yu, Q. Liu, X. Liu, X. Cao
Numerical Study of Supersonic Flame Characteristics with Elevated Fuel Temperature Conditions at Fixed Mass

FIOW RELE CONTITION. ...ttt bbb st bbb b e bR e e E e b e h R £ e 4 e R b e R R e E bRt E et e R b bR bbb bt b e bt 30
W.-S. Hwang, S.-M. Jeong, J.-Y. Choi
Direct Estimation of Edge Flame Speeds from Liftoff Heights of n-Butane and DME............ccccccooviiiciinn s 34

M.-K. Jeon, N. Kim

A Study on Measurement of Laminar Burning Velocityand Cellular Instability of SNG Fuelwith 3% Hydrogen in
Spherical Propagating FIAMES ...ttt bbbttt bbbttt b ettt n e 38
D. Kim, J. Song, K. Lee

Throttling Effects on Dual-fuel Premixed Charge Compression Ignition under Low Load Condition in a Heavy

DULY DIESEI ENGINE ...ttt bbb bbb £k bbb E £t b bbbt bbbttt 41
E. Shim, H. Park, C. Bae

Dynamical Analysis of Turbulent Premixed Hydrogen/Air Flames in the Thin Reaction Zone Regime..........ccccoevrrienennnisecnenenenns 45
E.-A. Tingas, R. Kashtanov, F. Perez, H. Im, P. Ciottoli, R. Galassi, M. Valorani

Preliminary Investigation by Experiment on the Premixed MILD Combustion of C3Hg in a Cylindrical Furnace...........c.cccocoecenne 49
K.-P. Cheong, G. Wang, B. Wang, J. Mi

Time-resolved Investigation of Droplet Size and Velocity Inside Diesel FUEI SPrays...........ccccviiciiintcneeesesecsieieienens 53
Z. Feng, M. Zhang, J. Yang, C. Tang, Z. Huang

Power Generation Performance of Hydrogen-fueled Micro Thermophotovoltaic REACLON ...........cccoviriciiiiiininiccerereie e 57
C.-C. Kao, Y.-H. Li, J.-R. Hong

Blowoff Dynamics of Lean Premixed Flames Stabilized on a Meso-scale BIUff-body ... 61
Y. Kim, B. Leg, H. Im

A Study on Extinction Behavior of Stretched Premixed SNG(H2-119%6) FIAMES.........c.ccciiiiiiiiieiinri e 65
S. Kim, K. Sim, K. Kim, K. Lee

Flame Modes and Combustion Characteristics of @ Triple POrt BUINET ..o 69

C.-H. Chen, C.-W. Huang, Y.-H. Li
Investigation on Combustion Characteristics of Sewage Sludge Solid Fuels using Pilot-scale Bubbling Fluidized

BEO REACLON ...ttt ettt b bttt b bbbt e b b e b a8 £ 1£ £ 4 e b e b £ R £ £ b 44 e b e b e £ e A £ e 4 e b e b e R £ S 4o e b e b e R LR £ A £ e E e b e b e b £ e e e e b b e b e R e e R b b e b et b bbb n e 73
D. Kim, H. Ahn, K. Huh, Y. Lee

Transition Between Swirl and Bluffbody Flame Stabilization in a Novel Ultra-lean Non-premixed BUrner........cc.cocccocecvevrvrsscniennns 77
R. Sandanandan, A. Chakraborty, V. Arumugam, S. Chakravarthy

Flame Behaviors Within Transient Regime in Helium-Diluted Laminar-Lifted Coflow-Jet FIames..........ccccccoevvivnciennnvesicncens 81

S. Oh, K. Van, J. Park, O. Kwon, S. Chung, J. Yoon, S. Keel
Tomographic Background-oriented Schlieren Techniques for Three-dimensional Density Field Reconstruction in

SNOCK-CONTAINING FIOWS ..ottt bbb bbb st b bbbttt r e 84
R. Kirby, D. Tan, C. Atkinson, D. Edgington-Mitchell

A Solar-Assisted Metal Oxide Redox System for Peak-load Shifting in Coal-fired Power Plants.............ccccovviiiieinnnncciccnees 88
S. Wu, C. Zhou, E. Doroodchi, B. Moghtaderi

A Numerical Study of Coal Gasification Flame with One-Dimensional Turbulence Model ............ccoovveeieiinneecie e 92
Q. Zhang, Y. Wu, J. Lv, H. Zhang

A Sub-grid Scale Combustion Model Based on Thickened-Flame Method and REDIM Chemistry Table .........ccccooovviiicinnnnnn. 96

L. Xu, P. Wang, Q. Yu, T. Hou
A Spectral Radius Scaling Semi-Implicit Temporal Scheme for Compressible Reacting Flow with Detailed

CREIMISTIY ..ottt bbb bbb bbb £h b h b b £ oo h b b0 6 b h b b d b st b bbbttt 100
Q. Xie, Z. Ren

Evolution of Surface Elements of Premixed FIames in TUFDUIBNCE .........c.oovoiiiiiciicc et 105
A. Mohan, H. Dave, S. Chaudhuri

Local Three-point Heat Flux Measurement on Sub-millimeter Scale in an Internal Combustion ENgiNe.........ccccovveevienrssicenenns 109

K. Dejima, O. Nakabeppu, Y. Nakamura, T. Tsuchiya



Enhanced Oxidation of Methane (CH,) by Addition of Carbon Disulfide (CS;) ...t 112
Z. Zeng, B. Dlugogorski, M. Altarawneh

Engine Tail Pipe Particulate Emissions and Fault Detection Using an 10N CUFTeNt SENSOT .........ccovrureininirinieeeieresisieee s 116
R. Rao, D. Honnery

Experimental Investigation of Engine Performance, Emission and Combustion Characteristics of Tea Tree Oil

BIENA 1N @ CHENQINE ...ttt bttt b bt et b ke b R £ £ b b e R e RS £ £ bbb 2R £ £ b £ e b e b e £ £ b e b e b e R e e £ b e b e b e Rt E et e bk e b e bt et b bbb s 120
S. Rahman, T. Van, F. Hossain, A. Dowell, M. Islam, M. Nabi, A. Marchese, J. Tryner, K. Suara, T. Bodisco, T. Rainey, Z.
Ristovski, R. Brown

Analysis of Vortex Dynamics behind Bluff Body Burners using the Discrete Vortex Method...........ccocoeiiniiiciinincccic e 124
Z.Ren, H. Tang, C.-Y. Kuo, M. Zhu
The Effect of Wall Heat Loss on the Flame Behavior in a Sudden-expansion Channel..............cccoveiiieinnccneeee 128

C.-W. Wu, Z.-Y. Lin, S.-Y. Hsu
Propane Spray Structure in an Optically Accessible Direct Injection, Spark Ignition Engine: A Post-Processing

Algorithm fOr Planar Laser IMIE-SCATLEIING ........c.ccuiiirieieiiisieietete ettt bbbt bbbt s bttt b bbbt e bbbttt 132
H. Aditiya, J. Lacey, M. Brear, R. Gordon, C. Lakey, S. Ryan, B. Butcher
Application of N-doped Fly Ash Materials with Enhanced Working Capacity for Post-combustion CO, Capture .........c.c.ccccvvenene. 136

P. Wang, C. Zhao, Y. Guo, J. Yan, P. Lu
Experimental Study of Spray Characteristics, Engine Performance and Emission Levels of Acetone-Butanol-

Ethanol Mixture-Diesel Blends in @ DIieSEl ENGINE ........ccciviiiiiiiiriiiiisseeese ettt s e se st s s e s s sene s 140
S. Algayyim, A. Wandel, T. Yusaf, I. Hamawand, S. Al-Wayzy

A Computational Study of Pre-ignition to Detonation Transition in a One-Dimensional Chamber ..., 144
A. Sow, M. Jaasim, F. Perez, H. Im

Thermometry in Turbulent Dilute Spray Flames using 5SKHZ CPP-fS-CARS. ..ottt 147

A. Lowe, L. Thomas, A. Satija, G. Singh, R. Lucht, A. Masri
An Experimental Study of Evaporation Characteristics of Pure and Blended Biodiesel Droplets at High

TTEIMPEIATUIES ...ttt r et bbbt e E R bR e a4 h e e h e b £ s e R e R e R e A0 e s e A0 e R e e £ e e e R e s e R e AR e b n e e s e e e e s e e et h e R e e R e e bt e bt e e bt n e n e 151
K. Han, Z. Ni,

Characteristics of an Acoustically Forced Non-premixed JEet FIAME .........cccovviiiiiciii e 155
K. Foo, Z. Sun, P. Medwell, Z. Alwahabi, G. Nathan, B. Dally

Investigations on Ignition of Atomized Fuel-Air Mixtures and Liquid Fuel Column-air Combinations by Low

ENEIGY LASEE PUISES ...ttt bbb bbb £ bbbttt bbbttt 159
A. Singh, U. Padhi, H. Tummalapalli, R. Joarder

Theoretical Investigation of the Ethylbenzene with NH, Radical: H Abstraction and Addition Reactions Pathways....................... 163
K. Siddique, M. Altarawneh, A. Saeed, J. Gore, B. Dlugogorski

A numerical study of the auto-ignited laminar lifted methane/hydrogen mixtures in heated co-flow air ..........cccccovvciiennniccenn. 167
K. Jung, S. Kim, B. Lee, S. Chung, C. Yoo

How Transverse Acoustic Velocity Affects Flame Response to Axial Acoustic Perturbations.............ccoovvnciiininniccicene 171
A. Saurabh, C. Paschereit

Noise-induced Dynamics in a Stable Thermoacoustic System: Numerical Evidence of Coherence Resonance............ccccocevervricienne. 175
V. Gupta, A. Saurabh, C. Paschereit, L. Kabiraj

Flame Instability of Synthetic Liquefied Petroleum Gas and Natural Gas on Ceramic POrous BUINEF ..........ccccovrieiieniniccnenn 179
A. Kaewpradap, S. Jugjai

Autoignition Behavior of Fuel Rich Natural Gas/Air Combustion Product Jet Discharged into Quiescent Air .........c.cccoovcvcennnne. 183
S. Zadsirjan, S. Tabejamaat, M. Attarzadeh

Detonation in AMMONI-DASEA IMIXTUFES ...ttt 187
R. Mevel, J. Melguizo-Gavilanes, N. Chaumeix

Reduction Methodology for Detailed Kinetic Mechanisms: Application to n-Hexane-Air Hot Surface Ignition ............cccccoeveenne. 191

S. Coronel, J. Melguizo-Gavilanes, D. Davidenko, R. Mevel, J. Shepherd
The Evolution of Nascent Soot Formation in Methane-ethylene, Ethane-ethylene and Propane-ethylene Laminar

PFEMIXEU FIAIMES ... .viiiiieet et bbb b st e b bRt R £ E e R h e E A £ £EE b h 0 E b bR e R e e bR st e e e s b bbbttt b bbbt e 195
C. Shao, H. Lin, B. Lin, M. Sarathy, Z. Huang

Effect of Oxidation Deposition by Supercritical Kerosene on Heat Transfer in a Coiled TUbDE...........ccccoovvniiciiiiincccee 199
X. Pei, W. Roberts, L. Hou

Turbulence Model Effects on Multiple-Swirl FIame AeFrOOYNAMICS ...........cceiiriiiiirieeinierieiee ettt 203
S. Jella, W. Kwong, J. Bergthorson, G. Bourque, A. Steinberg

Flame Chemiluminescence Measurements of a Laminar Forced Flame Interacting with a Cold Wall............ccccoovveeiinicscnnnnn, 207
J. Rivera, R. Gordon, M. Talei

Kinetic Modelling and Experimental Study of Small Esters: Methyl Acetate and Ethyl Acetate ... 211
A. Ahmed, M. Mehl, N. Lokachari, E. Nilsson, A. Konnov, S. Wagnon, W. Pitz, H. Curran, W. Roberts, S. Sarathy

Autoignition Of LOW t0 High OCTANE GASOIINES.......couiuiirieiiiiirieieieeirer ettt ettt b ettt b e st et e b b e b bt b bbb et et b bbb s 215
A. Farooq, B. Giri, M. AlAbbad, S. Sarathy, H. Curran

Stabilization of Turbulent Auto-Igniting Hydrogen Jets Issuing in a Hot Vitiated COflow ..........cccccceiiiivvecininceee s 219
A. Macfarlane, M. Dunn, M. Juddoo, A. Masri

Study of Single Oil Droplet Induced Auto-Ignition of Hexadecane and ENGine Oil............ccccoveinniniiiceiinccsreee e 223

S. Maharjan, L. Jiang, Y. Qahtani, W. Roberts

Large Eddy Simulation of a Dual Swirl Gas Turbine Model Combustor with Self-excited Thermo-acoustic
INSTADTTITY .....cve bbb bbb h e E b h e E b bR bbbttt 226
Z. Chen, N. Swaminathan



Influence of Vortical Structures on Ignition in DNS of a Turbulent Mixing Layer with Non-Premixed H,/Air

(O T4 410 TU S o] o PSSRSO 230
T. Yonemura, T. Ohta, Y. Sakai

A Kinetic Study of Pyrolysis of Pine Wood Using a Thermogravimetric Analyser and Combined Model-free and

DL TRV TS Tl 1Y 11 1 oo SRS 234
Z. Zhang, M. Zhu, P. Liu, H. Setyawan, D. Zhang

Inference and Combination of Missing Data Sets for Investigation of H,O, Thermal Decomposition Rate

L8 oT=T - U 2SS 238
T. Casey, H. Najm

Numerical Simulation of Burned Gas-Wall Interaction on Stagnation Methane-Air Premixed Flame ............ccccoevvvnninicnccnnne. 242
T. Ishida, N. Hayashi

Impact of Nitric Oxide on the Low Temperature Oxidation of Iso-octane in a Pressurized Flow Reactor ............cccccccevnincccnnnnne 246
Z.Chen, Z. Lu, H. Yuan, Y. Yang, M. Brear

A Study of Low Temperature Oxidation of N-heptane and Iso-octane in a Pressurised FIOW ReaCtOr ..........cccccevvvvvvvveevinreressieennnns 250
Z.Lu, Z. Chen, Y. Yang, M. Brear

Oxidations of Ethanol and Gasoline Reference Fuels in a Pressurized FIOW REACTON..............cccuiviiinininicicien e 254
H. Yuan, Z. Lu, Z. Chen, Y. Yang, M. Brear

Kinetic Modeling of Engine Combustion: an UNCErtainty ANAIYSIS ...ttt 258

S. Cheng, Y. Yang, M. Brear

A Comparison of Complex Chemistry Mechanisms for Hydrogen Methane Blends Based on the Sandia / Sydney

BIUFF-BOOY FIAME HIML......oiiiitiiii ettt bbb b s e £ bbb e bbb h 8 E b b h e e bRttt b bbbt b et 262
H. Funke, N. Beckmann, S. Abanteriba

Preliminary Comparison of Chemical Heat Storage Systems for Saving Exhaust Gas Energy in Gasoline and

DIHESEI ENQINES ...tttk et bbb bbb b bbb o8 e 8 £ e £ b b H R £ £ £ E b E R £ £ E bR £ R E b E AR E R Rt E bbbt bbb 266
D. Cao, G. Hong, T. Anh
Lift-off Characteristics of n-Heptane Dilute Spray Flames in Vitiated Co-fIOWS .........ccccovviiiininiiiisceeresse s 270

H. Gong, Q. Yang, Z. Hu, L. Li
An Experimental Investigation of the Heat Transfer Performance in a Hybrid Solar Receiver Combustor

Operating with the Solar-only and CombUSTION-0NTY MOGES..........cccururiieueiiiiriseeeeri sttt se st r e sassesesesesesessesees 274
A. Chinnici, Z. Tian, G. Nathan, B. Dally

Experimental Study on Velocity Deficits of Near-Limit Detonation Waves Initiated in Narrow Channels..........cccccoovvvncicnnnne. 278
Y. Xiong, H.-P. Chan, M.-H. Wu, J. Qin, C.-F. Chen

Measurements of Laminar Burning Velocity of Gasoline Surrogate FUel/Air/EGR Gas MIXtUIES ........c.cccoveeeinnnsenennsseees 282
S. Doi, H. Uesaka, R. Matsui, M. Matsuura, R. Okazaki, H. Kataoka, D. Segawa

Effects of Non-uniform Ignition on Ignition Delay Measurement in SNOCK TUDE ........ccccoviviirireiiiiisceeesee s 286
C. Huang, C. Qi, Z. Chen

Numerical Study and HCHO-PLIF Measurement of Wall-Stabilized Cool FIAmES ............ccorririnneieieeeee s 290
M. Lee, Y. Fan, C. Reuter, Y. Ju, Y. Suzuki

Numerical Simulation of LPG — Hydrogen Jet Diffusion FIAIMES...........cooiiiiiiiiiicceete st 294
M. Kumaran, V. Krishna, V. Raghavan

Effects of Discharge Frequency on Ignition Behaviors of DBD for Lean Methane/Air MiXTUIES .........cccoovvveeieiennsseeieneses s 298
S. Nakaya, T. Kobayashi, S. Iseki, M. Tsue, M. Kono, K. Nakamura

On the Use of Sparse-Lagrangian MMC-LES for Simulation of a Piloted Coal Jet ...........cccoiiiiiinniierseee s 302

L. Zhao, M. Cleary, O. Stein, A. Kronenburg
Effects of Karlovitz Number on Localised Forced Ignition of Stratified Combustible Mixtures: A Numerical

IIVESTIGATION ...ttt b kbbb bbb £ e b b oA £ £ e 4 e b e b2 h £ £ HE e b b e b e E £ £ e E b e b e E 2R e e b b e b e b e e £ e A e b e b e R e R e £ e A e b b e b e R et et b b b e e nas 306
D. Patel, J. Lai

Impact of Torrefaction on Flash Pyrolysis Products of Biomass and Comparison to Fossil FUEIS.............ccccccoviniciiiniicicie 310
S. Pielsticker, B. Govert, G. Moller, O. Hatzfeld, R. Kneer

On MILD Combustion in a Perfectly Stirred Reactor with Exhaust Gas ReCIrCUlation .............ccccovvvrirviceieiinniseeeesese e 314
Y. Zhang, Y. Wu, H. Zhang, Q. Liu, J. Lv, G. Yue

Observation of Different Self-ignition Features of High Pressurized Hydrogen Released through a Tube ..........cccccoviiiiiiinnee. 318
H. Lee, S. Lee, I.-S. Jeung

Dynamical Analysis of Methanol-Dimethyl Ether Autoignition at Engine-Relevant Conditions ............ccccovieeiinnnceinisecee 322

W. Song, E.-A. Tingas, H. Im
Direct Numerical Simulation of the Transition from a Laminar Cool n-Heptane/Air Ignition Front to a Distributed

PremixXed TUFDUIENT COOI FIAME .....c.oiiiici ettt bbbt E bt e bbbttt b bbbttt 326
B. Savard, H. Wang, E. Hawkes

Effect of Diameter on Flame Spread Over Electrical Wires with Applied AC Electric Fields .........c.ccceovririrreeieniniseeceiessseees 330
S. Park, S. Lim, J. Park, O. Fujita, S. Chung

Numerical Study on Non-uniform Detonation Initiation in Ha/O2/Ny IMIXEUFE .....c.cooviiiiiiiiiiiiiiccie s s 334

Y. Wang, W. Han, R. Deiterding, Z. Chen
Propagation Behaviors of Twin Premixed Methane Flame in a Counterflow Annular Slot-burner under DC

EIBCEIIC FHRIAS. ...t b bbb bbb bbb bbb bbb bbbttt 338
S. Yoon, M. Cha

Investigation of Ignition Characteristics for Hydrocarbon Fuels by UsSing RCER ..........cccociiiiiiieceeee e 342
K. Fujino, N. Izumi, T. Kondo, T. Oguchi

Measurement of Solid Particulate Matterdeposited on the Bottom of Fuel Pool During Pool Diffusion Combustion..............c........ 345

Y. Kobayashi, M. Taguchi, M. Arai



Direct Numerical Simulation of H2 Effect on Autoignition of DME/Air Mixture Under HCCI Engine Conditions..............ccccc...... 349
T.Jin, X. Wang, K. Luo, J. Fan

The Effect of Carbon Dioxide Diluted on Combustion Characteristic with a Tubular Flame BUIrner ..........ccccoviiiiiinnncciennenns 353
J. Hu, B. Shi, K. Hayashida, D. Shimokuri

Computed NO Emission Characteristics of CH,/NH3 and H,/NH; Opposed-Jet Diffusion FIames...........ccccovvveereiinvsscceneiessenes 357
K.-C. Chia, H.-Y. Shih, Y.-C. Ko

Ignition Delay Times of Kerosene Blended with a Bio-Fuel Measured in a Shock TUDE...........cccooviniiiciiiiccece e 361
H. Han, C. Kim, C. Sohn, J. Han, B. Jeong

CO; Participation in Chemical Reaction in a CH, Flat Flame Under O,/CO,/H,0 ENVIFrONMEeNt ...........coeeiinnneieninsreee e 364

H. Watanabe, T. Komeno, S. Sugai
The Principle of Determining the Optimized Operating Parameters Based on the Adopted Fuel Property in RCCI

Engines
Y. Li, M. Jia, Y.

Laser-Induced Incandescence in Turbulent Non-Premixed Flames at Elevated PreSSure .........cccovveeierininseeiennnnnesseee s sseenes 372
W. Boyette, E. Cenker, T. Guiberti, W. Roberts

Reducing Combustor Length within a Mach 12 Shape-Transitioning SCramjet ..o 376
W. Landsberg, V. Wheatley, M. Smart, A. Veeraragavan

Investigation of the Stability and Behavior of Lifted Tri-brachial FIAmMES............ccoeeiiiiiciiec e 380

N. Sapkal, K. Van, J. Park, S. Chung
Theoretical Analysis for the Exergy Loss Mechanisms of n-Heptane/Air Mixtures under LTC Conditions: A

PAFAMELIIC STUAY .....cveuiieet ettt bbb bbb b h e R £ e e e bbb 1 £ £ E bbb 8 bbb h £ b b e b e R s £ e e e bbb e bttt b bbbt n bt 384
D. Liu, H. Wang, X. Zhao, Y. Zhao, M. Yao

Effects of Thermal Properties on Low Pressure Deflagration Limit OF AP ... 388
K. Nagendra, N. Kumar, K. Ishitha, P. Ramakrishna

Investigation of Wall Chemical Effect on Weak Flame wWith GC and PLIF ..o 392
S. Wan, Y. Fan, K. Maruta, Y. Suzuki

On-line Product Analysis of Coal and Corn Residue Co-pyrolysis Using Photoionization Mass Spectrometry............cccccoeevvenenn 396
J.-J. Weng, Y.-X. Liu, Y.-N. Zhu, Y. Pan, Z.-Y. Tian

Iron Oxide Composite Catalyst for the Environmental Emission CONTIOL............cceiiiiiiiineiinniisssse s ssseseseens 400
P. Kouotou, A. Kasmir, M. Wagas, Z.-Y. Tian

Theoretical Analysis of Fire Development in @ Closed COMPAITMENT ...........cciiiiiiiiiitcree e 404

V. Novozhilov
Effect of Fuel Variation, Plate Material, and Thickness on Dynamics of Precursors to Blow Out of Shear Layer

StADINIZEA PremIXEA FIAIME .....c.cuiiiicieiei etttk e bbbt £ bbb s et E ekt £ £ b ke R e e bbb s e e bbbt et et 408
A. Ampi, T. Muruganandam

Uncertainty Quantification of Autoignition Kinetics Using Sparse Polynomial Chaos ... 412
J. Dalisay, E. Quiros

An Experimental Study on Heavy Fuel Oil Droplet COmMBUSTION ..........ccciiiiiiieieiciiiisise et sesesese s 416
A. Alkhateeb, P. Guida, E. Barakati, A. Dawood, A. Elbaz, W. Roberts

A Discussion on the Simplified Volatile Flame Model for a Solid PartiCle ... 420

J. Kim, X. Niu, S. Choi

Combustion Behavior of Partial Substitution of Solid Fossil Fuel by Biomass
S.-S. Hou, W.-C. Huang, T.-H. Lin

Effects of Adiabatic Temperature and Chemical Composition on Soot Formation in Laminar Diffusion Flames..............c.ccccceenene. 428
A. Ashraf, D. Bartos, M. Dunn, A. Masri

Effect of Injection Strategies on Preignition Tendency in a Turbocharged Single Cylinder ENgine .........ccoeeeveinnneeicnnnsceene 432
E. Singh, A. Ichim, K. Morganti, R. Dibble

Flame Stabilization and Emission Characteristics of Ammonia Flames in a Micro Gas Turbin Combustor ............ccccconnniceene. 436
E. Okafor, K. Sakai, A. Hayakawa, T. Kudo, O. Kurata, N. Iki, H. Kobayashi

Pyrolysis of Dieldrin and FOrmation 0f TOXIC PrOTGUCES........cc.ucuiueiriiiiirieeeeises sttt se s ese s e e sssesens 440

W. Dharmarathne, J. Mackie, E. Kennedy, M. Stockenhuber
A Comparative Study of a Novel Multi-swirl Lean Direct Injection and Conventional Single Swirl Gas Turbine

Burner for Reduced Emissions and Combustion INSTADIIITY ........cccvoveiiiiiiccieieis e s 444
V. Deepika, S. Chakravarthy, T. Muruganandam, N. Bharathi
Linear Instability and DC Shift in Tactical Missile Solid Rocket Motors — A Computational Study ..., 448

V. Wadhai, S. Varunkumar

n-Heptane Cool Flame Chemistry: Unraveling Intermediate Species Measured in a Stirred Reactor and Motored

EIGINE .ttt b bR £ e b b E £ £ b £ e b e R £ £ £ b e b e R oA £ £ eE e bR e R eR £ £ R b e b SR e £ £ b b e b e RS £ £ A b e b e R e A £ R e A e b b e RS e b bbbt et b bt 452
Z. Wang, B. Chen, K. Moshammer, D. Popolan-Vaida, S. Sioud, V. Shankar, D. Vuilleumier, T. Tao, L. Ruwe, E. Brauer, N.
Hansen, P. Dagaut, K. Kohse-Hoinghaus, M. Raji, S. Sarathy

Soot Precursor Evolution in Diffusion Flames with Different S00ting Propensities ... 456
D. Bartos, M. Dunn, M. Sirignano, A. D'Anna, A. Masri

Experimental Study on Breakup and Ignition of Water Emulsified n-Dodecane Impinging on a Hot Surface............ccccccovnrcenne. 460
G. Jang, N. Kim

Dynamics of Burning of Laminar Liquid POOI FIAMES ..........c.cciiiiiiirierieiissiee ettt e e snseseneses 463
M. Anvekar, T. Muruganandam, V. Raghavan

On the Dynamics of Instability Mitigation by Actuating the Swirler in @ COMBUSTON .............ccciiiiininice e 467

A. Dutta, R. Gopakumar, B. Rahul, J. Singh, S. Chaudhuri



Schlieren CT Measurement of 3D Density Distributions of Flame Kernels of Spark-Ignited Direct-Injection of

Free, Cavity-Guided and Plane-GUIAEd FUEI JETS .........ccciviiriiiririiiiisieeeiessee e et sa st se s se e s e s ssstesese e sessesesenenes 471
A. Nazari, Y. Ishino, T. Motohiro, R. Yamada, Y. Ishiko, Y. Saiki

Numerical Investigation of Heating of an Object in a Pool Fire Using Different Liquid FUEIS...........ccccoeriniirneeiinncreeeneen 475
A. Harish, V. Raghavan

Multi-phase Numerical Study of Evaporation of Suspended BiodieSel DIOPIELS...........cccoiiiiiiiriririniiirisieie e 479
S. Ray, V. Raghavan

Burning of Two Arbitrary Sized n-Heptane Droplets Suspended in a Grid Generated Turbulent Jet Flow Field..........c..cccccoevenee. 483
P. Kumar, G. Nath, V. Raghavan, T. Sundararajan

On the Extinction Strain Rates of Counter-flow Diffusion FIAMES ..o 487
S. Ali, S. Varunkumar

Comparison of Chemical Mechanisms for N-dodecane at Engine Conditions Using an Unsteady Flamelet Model ......................... 491
A. Wehrfritz, B. Savard, E. Hawkes

The Effect of Dimethyl Ether Addition on Sooting Limits in Non-premixed Counterflow FIames...........ccccccevvrirveeieieinnisseeinnnnnnns 495
Z.Li, Y. Wang, S. Chung, W. Roberts

Mode-Switching Behaviour of Preheated and Diluted Flames in a Stagnation BUINET .............cooviiiiiinnccee e 499
B. Jiang, R. Gordon, M. Talei

Numerical Simulation of Combustion of ENergetic COMPONENTS ..........cctiiriiiieueiiriisieieiet sttt 503
B. Kim, J. Yoh

Flame Displacement Speed Characteristics of Turbulent Premixed Flames in a Constant Volume Vessel ........cccvveecvivrrssennnnn 507
B. Yenerdag, Y. Minamoto, M. Shimura, M. Tanahashi

Investigation of Combustion and Thermodynamics Processes in a Micro Internal Combustion Swing Engine ..........cccccovvniienee 511
N. Du, X. Zhou, W. Han, W. Kong

Application of Multiple Mapping Conditioning Mixing Model to NON-reacting SPray A ... 515
A. Varna, A. Wehrfritz, E. Hawkes, M. Cleary, T. Lucchini, G. D'Errico

Laminar Lifted Flames in Diesel ENGING CONUITIONS........c.cviuiuiieiiiirieieeiissse ettt se e ss s sesese e sessnsesesenes 519
D. Dalakoti, A. Wehrfritz, B. Savard, H. Wang, E. Hawkes

An MMC-LES Simulation of Turbulent Piloted Flames using a Shadow Position Reference Variable..............ccccovnnnnicicnnnnn. 523
S. Galindo-Lopez, F. Salehi, M. Cleary, A. Masri, A. Klimenko

Properties of In-cylinder Fuel Reformation and Ignition Characteristics of CO/Ho/CHy MIXTUFES.........cceoiiirriiciinnncce e 527
Y. Murakami, H. Nakamura, T. Tezuka, S. Hasegawa, G. Asai, K. Maruta

On the Joint Statistics of Mixture Fraction and Reaction Progress Variable in Mixed Modes of Combustion.............ccccccceevrvevnnenee. 531
H. Cutcher, A. Masri, R. Barlow, G. Magnotti

Effects of Heat Loss at Walls on Flame Acceleration and Deflagration-to-Detonation Transition ............c.cocevecennnninccnceenne 535

W. Han, N. Du, W. Kong, C. Law
Flame Propagation and Development of Cellular Structures of CH4/Air Premixed Flame in a Disk Burner of

VArTADIE IMIESOSCAIE GAP ......ceviviieriiitiii ittt bbb bbbt R bbb s bbb bbbttt bbbttt 539
H. Jang, N. Kim

Pyrolysis of Dieldrin and Formation of Toxic Products. 1. Reaction MechaniSm .............cccooriiriiniinnsecnseeeee e 543
J. Mackie, W. Dharmarathne, E. Kennedy, M. Stockenhuber

Mapping of Instantaneous Fuel Concentration Using @ Bundled LIBS PIUG .......cccoouieiiiniiinseeiniise e s 547
H. Jun, H. Kim, J. Yoh

Effects of Humidity on the Aging of the Pyrotechnic Compositions ZPP and THPP...........cciiiiiiieeeee s 551
J. Oh, A. Ambekar, Y. Kim, J. Yoh

Downward Flame Spread Over Electric Wire under Various OXygen CONCENTIatioN ...........cceeriririeieeininssieeee e 555
Y. Konno, K. Tsuzuki, N. Hashimoto, O. Fujita

Effects of Slope and Fuel Bed Width on Fire Spread: An EXperimental STUAY ...........cccvivriiiiirnieiinininie e s 559
H. Li, N. Liu, X. Xie, L. Zhang, X. Yuan, D. Viegas

Development of Instantaneous Local Heat Flux Sensor for Internal Combustion ENgine ... 563

Y. Nakamura, K. Dejima, T. Tsuchiya, O. Nakabeppu
Study on Combustion and Ignition Characteristic of Weakly Flammable Refrigerant R125 Using a Micro Flow

Reactor with a Controlled TeMPErature PrOfile ...t bbbttt 567
S. Takahashi, H. Nakamura, T. Tezuka, S. Hasegawa, K. Maruta

An Experimental Study on the Temperature Measurement Technique Using UItrasonic WaVeS...........cccoreeeeninnnienennsseees 571
W. Hwang, H. Seo, J. Jo, M. Lee

Numerical Analysis of Upward Flame Spread Over Multiple Thin PMMA SIADS.........cccoviiieiiniiseeeesse s s 574
H. Ranga, V. Raghavan

Influence of Tumble and Unsteady Effects on Near-Wall Heat Transfer in SIENQINe .........cccooiiiiiinnccicseeee e 578
R. Okutani, T. Yokomori, M. Matsuda, H. Yamamoto, N. lida, D. Ishii, Y. Mihara

Suitable Pyrolysis Model for Physics-based Bushfire SIMUIATION..........c.ccoiiiiiiic e 582
R. Wadhwani, D. Sutherland, K. Moinuddin

The Influence of Reynolds Number on Soot Concentration in Turbulent Non-premixed Jet FIamMes ...........cccovvveecivinnrsesinnnnnnns 586
S. Mahmoud, G. Nathan, Z. Alwahabi, Z. Sun, P. Medwell, B. Dally

PDF-PBE for Particle Dispersion in @ TUrbUIENt ROUNG JEL ..ottt bbbttt 590
F. Salehi, M. Cleary, A. Masri, A. Kronenburg

Dynamic Behavior of Temperature Fluctuation During @ TUFDUIENT Fire..........coooiiiinicc s 594

K. Takagi, H. Gotoda, I. Tokuda, T. Miyano
Two-Dimensional Temperature Measurement of Burning Flammable Solid Along the Limiting Oxygen Index Test

Using Fluorescent Two-Color Method
I. Tanaka, T. Kaneko, T. Yokomori, A. Hosogai, Y. Nakamura




On the Enhancement of Biodiesel Droplet Vaporization Using Electrostatic Charge..............cccoeeiininiiiceincecccee e 602
T. Ahmed, A. Kourmatzis

Effective Parameters for Combustion Stability of Ultra-Low Emission CO, Generator using a Catalytic

Combustor ....

B. Choi,

Modelling of Flame Structure Using Thickened Flame Model Coupled With Multi-step Reaction Mechanism.............cccocoeveenene. 610
S. Guo, M. Zhang, J. Wang, Z. Huang

Effect of Radiation Reabsorption on NO Formation in Premixed H,/CO/air Counterflow FIames..........ccccocevivivrvivsecinnssseenenns 614
D. Ning, B. Yao, A. Fan

Characteristics of Pure Oxygen/methane Flames in a Rapidly Mixed Tubular Flame BUrner ... 618
B. Shi, B. Li, G. Wang, X. Zhao, J. Hu, N. Wang

A Computational Study of Multiple Injection Strategies in Compression Ignition Engines at High Pressure ...........c.cccoovirceene. 622
G. Nyrenstedt, M. Jaasim, E. Singh, R. Babayev, H. Im, M. Sarathy, B. Johansson

Catalytic Combustion of Lean CO Over CuO/TiO2 Nano-catalyst Synthesized by Flame Spray Pyrolysis (FSP) .......c.ccccevvvvvrvnee. 626

X. Chen, Z. Xu, H. Zhao
Effects of Additional Diluents on Laminar Burning Velocities and Cellular instabilities in Outwardly Propagating

Methane/Ethylene-Air PremixXed SPheriCal FIAME ..ottt ss et r e ne s sene s 630
H. Kim, K. Van, J. Park, O. Kwon, D. Leg, S. Kim, Y. Ghauk, D. Noh
A Tomographic Background-Oriented Schieren Method for 3D Density Field Measurements in Heated Jets.........c.ccoovvciicicnnnne. 634

C. Atkinson, S. Amjad, J. Soria
An Experimental Study of the Effect of Biodiesel on the Ignition and Combustion Characteristics of Single

DFOPIELS OF GIYCETON ... bbb b bbb hh bbbt b bbbttt 638
H. Setyawan, M. Zhu, Z. Zhang, D. Zhang

Cu and Cu, Oxidation in Chemical Looping Processes: A First-principles Theory StUAY ... 642
J. Cao, H. Zhao, Y. Zhang

Bishomocubanes as Possible Binders in Composite Solid Propellants ..........cccccviiiiieiiiiiseee s es 646

L. Mallick, H. Thakker, S. Lal, S. Kumar, I. Namboothiri, A. Chowdhury, N. Kumbhakarna

A Preliminary Study Modelling NO Emission by Subset Selection using a Genetic Algorithm and In-cylinder

L= L= a0 1=) (=] OSSR 650
T. Bodisco, K. Fang, A. Zare, R. Brown, Z. Ristovski

Experimental and CFD Investigation of Methane Partial Oxidation
Y. Bornstein, D. Fletcher, B. Haynes

Burn Rate Characterization of an Alternative Monopropellant - Hydroxyl Ethyl Hydrazinium Nitrate...........c.ccooveiininiccene. 658
U. Swami, K. Jayaraman, A. Chowdhury

Combustion Characteristics of Demineralized Coal PYrolysis Char ... ssssesens 662
S. Sun. W. Zhang, Y. Zhao, P. Wang

Modeling of Ammonia/air Non-premixed Turbulent Swirling Flames in a Gas Turbine Like Combustor ..........cccccovvvniciccnnnne. 666
K. Somarathne, A. Hayakawa, N. Iki, O. Kurata, H. Kobayashi

Combustion Characteristics of CH,/CO Flame with the Variation of Hy ADdition...........ccccciiiiiiniiccsee e 670
Y.-T. Chen. T.-S. Cheng, Y.-H. Li, F.-H. Wu, J.-S. Wu

Investigations of the Low-temperature Oxidation of Acetaldehyde in a Jet Stirred ReACION ..........ccccovvvrivirieeiiiirseeeee e 674
T. Tao, W. Sun, N. Hansen, A. Jasper, K. Moshammer, B. Chen, Z. Wang, B. Yang

Effect of Miller Cycle and Fuel Injection Strategy on Performance of Marine Diesel ENQINe..........coooceviiiiinneieinnseceeeeeee 678
X. Sun, X. Liang, P. Zhou, Y. Qian, T. Liu, B. Liu

Cold Plasma Methane RETOIMING. ...ttt b bbb bbb bbb st b e b bt e bbbttt b bbbt n st 686
A. Kumar, M. Anand, L. Rao, S. Dasappa

Combustion Measurements of Waste CooKing Oil BIOGIESEI ..........cccuuiiieieiiiiirisseeese e 690

C. Ming, I. Fattah, Q. Chan, P. Medwell, S. Kook, E. Hawkes, G. Yeoh
Effects of Sulphur and Vanadium Contents in Diesel Fuel on Engine Performance and Emissions: Principal

Component Analysis (PCA)
N. Surawski, T. Van, Z. Ristovski, N. Cong, H. Lan,

R. Brown

ZND Structure of Cool Detonation in Dimethyl Ether-Oxygen-Carbon DioXide MiXtUFES ..........cccceereriririseererenisieessesessseeesnsenens 698
R. Mevel, J. Melguizo-Gavilanes, M. Radulescu

High Temperature Unimolecular Decomposition of CYCIOPENTANONE............cccciiiiiriiiciice s 702
B. Giri, M. AlAbbad, J. Barker, A. Farooq

Characteristics of Gasoline/Methane Dual-Fuel Combustion in a Spark-1gnited ENQINES...........cccoevirrrieiinnnseeese e 706

N. Li, H. Wei, J. Pan, J. Hua, G. Shu
Computation of Gases Radiation Heat Transfer for Oxy-char Combustion with Weighted Sum of Gray Gases

1Y (oo L1 TSSOSO TSSOSOV SO PE TR PPPRPRO 711
S. Shan, L. Chen, L. Guo, L. Shao, Z. Zhou

Two Typical Effects of Microsecond Plasma on Flow Rate Disturbance Premixed Swirl FIames..........cccoceeervrinreeeininnissessnninnns 715
W. Cui, Y. Ren, S. Li

Combustion of Bioslurry and Its Fractions: Different Contributions to PMjg EMISSION .........ccoviiiiiiceieiireseeeee s 719
C. Feng, W. Gao, H. Wu

Dynamic Adaptive Acceleration of Chemical Kinetics with Consistent Error CONtrol ... 722

W. Xie, Z. Lu, Z. Ren, G. Goldin

Pressure Wave and Flame, Front Positions Originating from Methane-Air Explosions in a 1m® Vessel with

CHPCUIAE DUCT ... bbb bbb bbb bbb bbb bbb 726
D. Eschebach, J. Zanganeh, B. Moghtaderi



Development of SCR System with Optimized DEF Dosing Strategy to Meet BS-VI Emission NOrmMS ..........ccoccoeinnnnnicncennnne 730
K. Dhanyakumar, K. Prachetas, S. Swapnil, P. Amit, P. Brijesh

VOLUME 2

DNS of Cool Flame Propagation in N-dodecane Spray AULOIGNITION ..ottt 734
T. Zhou, T. Ye, M. Zhu, W. Cheng

Effects of Di-n-butyl Ether Addition to Turbulent Toluene SO0tiNG FIAMES.........ccviieiiiiiicreee e 738
J. Ye, S. Kruse, P. Medwell, Z. Sun, B. Dally, H. Pitsch

Droplet Combustion Studies on an RP-1 Surrogate and 1ts CONSIUENT FUEIS ............cccciiiiiiiiicicce s 742
A. Sankaranarayanan, A. Chowdhury, N. Kumbhakarna

Determination of Pressure Waveform in a T-burner Based on Standing Wave RAtiO ............cccccoririeniinnneeensseeee s 746
A. Song, J. Li, B. Sun, X. Chen, N. Wang

The Effect of Cyclic Variations on In-flame Particulate Morphology in a Direct-injection Petrol ENgine ..........cocccocvivrvvivnievinnnnnnns 750
D. Kim, Y. Zhang, Y. Gao, S. Kook, Q. Chan, M. Xu

Kinetic Study of Multi-component Pyrotechnics: Observations and Interpretations of the DSC CUrVES..........cccccovvnvninicricnnnnne 754

A. Ambekar, J. Oh, Y. Kim, J. Yoh
Droplet Combustion Studies of Bis(nitratomethyl)-1-3-bishomocubane and Its Mixture with an RP-1 Surrogate

ULttt bRt bbb e £ £k R oA £ bR e R e R £ bR R e £ b e R R oA e £ A b oA oL £ £ b e R e AR £ A bR Rt E bR Rt ettt r s 759
A. Sankaranarayanan, S. Lal, I. Namboothiri, S. Reshmi, A. Chowdhury, N. Kumbhakarna

Verification of Beating Phenomenon by Measuring of Pilot Flame Behavior in a Dual Swirl Combustor ...........c.c.coceeoivnnniccene. 763
J. Kim, M. Jang, K. Lee

Effect of Reforming Catalyst Physicochemical Properties on the Reaction of Hydrocarbon Fuel.........ccccoveeieiivvseccinnscseennn 767
X. Zhang, L. Hou, D. Zhang

Experimental Determination of Ignition Delay for Hypergolic Bipropellants ... 771

M. Dalwani, U. Swami, A. Chowdhury
Experimental Study of Main-Post Injection under Compression-Ignition Engine Conditions, Part I: Effects of

DIWETT THIMIE ...ttt bbb bbbt b £ e b b2 £ E e b e b e R a8 £ S e £ e b b e R e RS e£ e £ e b b e b e £ £ b b e b e b e £ £ e b e b e b e R e e b e e e b e b e R e e se e bk e b b et et b bbb 775
C. Ming, Q. Chan, X. Pham, S. Kook, E. Hawkes, G. Yeoh, S. Yang, A. Masri

Effect of Water Mist Mass Fraction on Extinguishment of Counterflow Diffusion Flame in the Turbulent Air Flow...................... 779
R. Matsuo, H. Naito, A. Yoshida

Effect of Dilution by Carbon Dioxideon the Laminar Burning Velocity of n-Heptane/Air MiXTUIeS ...........cococevvrvrvreseieinnnsesseeenns 783

M. Zhou, Z. Zhang, H. Ding, J. Liang, G. Li

Experimental Study of Main-Post Injection Under Compression-Ignition Engine Conditions, Part 11: Two-color

L2 A (0] 1211 1RSSR 787
P. Rorimpandey, C. Ming, Q. Chan, X. Pham, S. Kook, E. Hawkes, G. Yeoh, S. Yang, A. Masri

Experimental Analysis of the Effect of Fuels on the Flame Describing Function of a Swirl-Stabilized Premixed

FIAIME ... R 791
F. Sabatino, T. Guiberti, J. Moeck, W. Roberts, D. Lacoste

Experimental Study on the Effect of Lubricant Oil on Ignition Characteristics of Hydrocarbons Using a Rapid

(@0 44T 0T =15t 0] TN 1Y/ - o o 1 1TSS 795
Y. Wachi, K. Iwakura, K. Tanaka, M. Konno, Y. Jiang, Y. Sakai

Experimental Study on the Minimum Ignition Energy of Propane - Air Mixture with Various Water Mist Loading..............cc...... 799
K. Nakahara, C. Liao, H. Naito, A. Yoshida

Experimental Study of the Nozzle-Ejector Effect on the Performance of a Pulse Detonation ENgine ..........coccceceovvnnnciicnnniccenns 803
Z.Wang, Y. Wang, X. Liu, H. Li, K. Zhang, L. Zheng

Influence of Gas Expansion on the Interaction Between Spatially Periodic Shear Flow and Premixed Flame..........cccccooeevivrinnnne 807
R. Feng, H. Zhong, D. Valiev

A Practical Gasoline Homogeneous Charge Compression Ignition (HCCI) ENQINE ... 811
A. Lalwani, S. Awate, A. Chowdhury, S. Sreedhara

Engine Performance Affected by Direct Injection Timing in a Dual Ethanol Injection SI ENGiNe .........ccccovieeiinnncnienieeee 815
N. Al-Muhsen, G. Hong

Multi-Environment PDF Modeling for Diesel Spray Combustion Processes using Tabulated Chemistry.........ccccocovveiinnnncenene. 819

N. Kim, K. Jung, Y. Kim
Multi-Environment Probability Density Function Approach for Turbulent Partially-Premixed Methane/Air
Flames....
N. Kim, Y. Kim

Firewhirl Dynamics: What We Know and WHat WE DON' ..ottt ettt 827
A. Klimenko, F. Williams

A Flame Index for the Lagrangian Probability Density FUNCtION MELNOM. ... 831
Z.Lu, Z.Ren, H.1m

Flame Temperature Measurement Using Color-ratio Pyrometry with a Consumer Grade DSLR Camera.........cccccccovvvinicricennnnne. 835
A. Sakaranarayanan, U. Swami, A. Chowdhury, N. Kumbhakarna

Flow Reactor Study on Benzene PYrolysis aNd OXIGATION ..ottt ettt s 839

K. Kashiwa, T. Kitahara, M. Arai, Y. Kobayashi

Morphological Evolution of Flexible Polyurethane Foam during Pyrolysis and Effects on Smoldering

EStabliShment and PrOPAgATION ...........ouceiiieec ettt b bbb b b £ b bbb £ £ £ b b e bRt E b e bRt e st e b b e b b et st b bbb s 843
F.You, S. Hu



Genesis and Evolution of Premixed FIames iN TUIFDUIBNCE ........c.oiiiiiieiiieecee ettt sttt eerennenin 847
H. Dave, M. Abinesh, S. Chaudhuri

Global Sensitivity Analysis of Chemical Kinetic Reaction MeChaniSIMS ...ttt 851
S. Lin, X. Ming, W. Zhou

A. Five-Equation Model for the Simulation of Miscible, Compressible Fluids Including Molecular Species

LI 00 S TSSO TSSO TE ST ST PSPPSR PR 855
M. Groom, D. Youngs, B. Thornber

High-temperature Rate Constant Measurement for the Reaction of GVL With OH .......cccoiviiiiirccieic s 859
D. Liu, F. Khaled, A. Farooq

High Temperature Chlorination of PbO and CdO by NaCl During INCINEration............cccoeuiiiiiicinni e 862

X. Wang, R. Du, G. Piao, J. Zhang, M. Chen, Y. Huang
Lean Methane Combustion Over Palladium Loaded on Alumina and HBETA Zeolite — The Role of the Support on

WaALer VapPOUE INNIDITION ..ot bbb b bbbt bbbt bbbttt 866
H. Hosseiniamoli, E. Kennedy, M. Stockenhuber

The Structure and Modelling Analysis of a High Ka CH4/Air Stratified Premixed Jet Flame Using DNS ...........ccccooeiinnnciicnnnnne 870
H. Wang, B. Savard, E. Hawkes, J. Chen

An Investigation of High Power Laser Pulses on Soot Using an IR Pump UV Probe Approach..........cccoovveeeieivcecccicnnssce 874
H. Ahmed, M. Dunn, D. Bartos, A. Masri

lon Chemistry Investigation in Rich Methane PremiXed FIAMES ........c.cociiiiiiiiiii et 878
H. Wang, B. Chen, J. Han, H. Wang, N. Hansen, S. Sarathy

The Control of Mixture Homogeneity in a Double-Injection Gasoline Compression Ignition (GCI) ENGINe ........c.cccccvonvnenicninenne 882

H. Goyal, S. Kook, E. Hawkes, Q. Chan

The Progressive Ash Formation and Deposition Dynamics in a 25 kW Coal Combustor
Q. Huang, Q. Yao, S. Li

Transported PDF Simulations of Turbulent CH,/H, Flames Under MILD Combustion Conditions.............ccccoevveeeieninenecienenenns 890
H. Wang, H. Zhou, Z. Ren

Ignition Delays of Blended Unsymmetrical Dimethyl Hydrazine with an Energetic 1onic Liquid .........ccocoeeiiinnncciiinincccene 895
U. Swami, M. Dalwani, K. Mohan, A. Chowdhury

Improving Ignition and Combustion Performance Through Burner Retrofit for a Supercriticaldown-fired Boiler ............c.cc........ 899

P. Liu, H. Zhang, Y. Zhang, Y. Wu, J. Lv
Experimental Study of Spherical Turbulent Flame Propagation of Pulverized Coal Particle Cloud in O,/N,

1 01 o] =T -SSRSO 903
K. Hadi, R. Ichimura, N. Hashimoto, O. Fujita

Electrospray Driven Wet Cyclone Electrostatic Precipitator for Ultrafine Particles Collection Inside a Combustion

FIUB GBS ...ttt bbb 4 b £ 8RR R h R b h e E bbb bbbttt 907
J. Choi, D. Chung, Y. Choi, J. Kim, W. Lee, Y. Woo, M. Yoon

Combustion Characteristics of Multiple N-heptane POOI FIFes ..........cccciiiiiiiiici e 911
Y. Jiao, W. Gao, N. Liu, J. Lei, L. Zhang, C. Ji

Numerical Investigation into Natural Gas-Diesel Dual-Fuel Engine Configuration.............c.coceiiiniicninnnseeessseeee s 915
B. Jing, A. Wandel

Effect of Air Coflow and Swirl on Droplet Dispersion in REACTING SPIayS ......cccciuivurvrerrieririsirieeesesisiesesesssssssesseesessssssssesssesessssssesesenes 919
M. Jagadeesh, M. Manish, S. Sahu

Effects of Pressure and Oxygen Concentration on a Stabilized Premixed COMBUSLION ............cccoiiiiiiiiiiniinseeeeee s 923

J.-M. Most, M. Champion

Effect of In-Cylinder Injection Strategies on Performance and Emissions of Gasoline Direct Injection Engine using
SIMUIBTION TOOIS ...ttt b b £ b bR e R ee s b e b e b e b e84 £ e b b e b e R £ £ £ b b e b 2R £ £ b £ e b e R e e £ e £ e b e b e b e R e d e e b b e b b e nb bt eb et et et 927
P. Hirji, S. Deshpande, P. Brijesh

Optimizing the Operating Parameters of Torrefaction Process on the Combustion Enhancement of Coal/Biochar

BIEBNAEA FUEIS ...t bbb bbb b bbb bbbt bbbt 931
K.-L. Xiao, C.-W. Huang, Y.-H. Li, G.-B. Chen
LES on Knocking Combustion and End-gas Auto-ignition Based on A Downsized Spark-ignited ENgine..........cccocoveiiennniccnene. 935

J. Pan, H. Wei, G. Shu
Large Eddy Simulation of Turbulent Partially Premixed Flames with Inhomogeneous Inlets Using the DSMC

1Y/ L OSSOSO 942
Y. Bai, K. Luo, W. Bi, J. Fan

Large Eddy Simulation of Turbulent Flame with INhomMOgeneouS INIETS..........c.cccvivirireiiiiiireee e s 946
T. Hou, P. Wang, Q. Yu, C. Wang

Influence of Injection Timing on In-Cylinder Flow and Combustion Performance in a Spark-Ignition Direct-

L T=Tot (o T ST 0 ) I = o1 PRSPPI 950
L. Clark, S. Kook, Q. Chan, E. Hawkes

Molecular Characterization of Lignin Pyrolysis Tar by High-Resolution Orbitrap Mass SPectrometry ...........cccocvrreeiennnniceenes 954
C. Liu, Y. Wang, C. Zhou, H. Ma, X. Chen, F. Qi, Z. Zhou

The Effect of After Injection on In-Cylinder Soot Particulates in a Small Bore Diesel ENQINE ..o 958
L. Rao, Y. Zhang, D. Kim, S. Kook, K. Kim, C.-B. Kweon

Ignition Improvement and NOx Reduction with Local Oxygen-Enriched Coal-fired BUINEr...........cccoovvvivieeiiiinneeeieiesesseeenennns 962

H. Zhang, K. Cui, Y. Zhang, Y. Wu, Q. Liu, J. Lv, G. Yue

Modelling the Effects of Ethanol Fumigation on Engine Performance and Emissions in a Six-cylinder, Common

RAII DIESEI ENGINE ..ottt bbbt b b b8 b bbb £ 02 e bbbt bbbttt 966
F. Lodi, T. Bodisco, N. Surawski, R. Brown, Y. Yousef



Large Eddy Simulation of Reacting FIows in @ Scramjet COMBUSTON ...........ccciiiiiicien e 970
M. Zhao, T. Ye, H. Ye

Large Eddy Simulation of Fuel Injection Under Trans/Supercritical CONAItIONS...........cccoiiiiiirriniiiieceeeeie s 974
W. Wei, M. Xie, M. Jia, H. Liu, L. Li

Large Eddy Simulation of Dilute Spray Dispersion and Evaporation in Different Co-flow Temperatures........c.cccococeceevivrrrnennnnn 978
Q. Yang, H. Gong, Z. Hu

Mercury Removal from Coal-fired Flue Gas by Modified Clay MINEIals...........cccoviiiiiiininiiicicess e 982

H. Liu, L. Chang, Y. Zhao, J. Zhang, J. Qiu
Measurement of the Distribution of Temperature and Emissivity of a Candle Flame Using Hyperspectral Imaging

TECRNMIGUE ... h b b6 bk b b £ E R bbb b s bbbt bbbttt 986
L. Ni, S. Zheng, H. Liu, H. Zhou

Micro-explosion in Fuel Droplets of Hydrous Ethanol-Diesel EMUISION .........ccccoiiiiiiiiniiseeriese s 990
X. Zhang, T. Li, J. Song, Y. Wei

Experimental Study on the Performance of a Pulse Detonation Rocket Engine with Injected FIOWS...........ccccovveivvirncciiinnircscenn 994

Q. Zhang, W. Fan, K. Wang, W. Lu, Y. Wang
Premixed Flame Structure of CH,/Air in a Novel Mesoscale Combustor with a Plate Flame Holder and Preheating

CRANNELS ...t bbb bbb 8 h bbb AR bR E AR h e E bR h bbbt 998
J. Wan, H. Zhao

Effects of Hydrogen Enrichment on Combustion and Emissions Formation Processes in a Gasoline Rotary Engine .................... 1002
J. Yang, C. Ji, S. Wang, T. Su, D. Weng

Fire Behaviour Modelling of Polypropylene Under Autoignition CONAItIONS............ccviiiieiiiiiieieci s 1007
L. Shi, G. Zhang, S. Setunge

An Optical Absorption Method to Deduce the Temperature Dependence 0f Gas VISCOSITY ......cccurvririreeeieriressieerenesseseesesesesessenes 1011
R. Gao, S. O'Byrne

Simulation of Knock and Super-Knock in Spark Ignition ENQINES..........cccoviiiiiiiccies et 1015

M. Jaasim, F. Perez, S. Vedharaj, V. Raman, R. Dibble, H. Im
Hypergolic Ignition Induced by Binary Collision of TMEDA and WFNA Droplets: Non-monotonic Effects of

TMPACT PAIAIMETET .......iiiiii bbb bbb bbb bbb e bbb bbb bbb 1019
D. Zhang, P. Zhang

Lewis Number Effect on the Flame Height of Circulation-controlled FireWhirlS.............ccooiiiiiiiiceeeeeee 1023
D. Yu, P. Zhang

A Study on the Basic Combustion Characteristics in @ Metal FIDEr BUINEN ... 1027
J. Kim, M. Han, K. Sim, K. Lee

Non-monotonic Cellular Instability of Methanol/AIr FIAMES..........cccooiiiiiiiii e 1031
G. Wang, L. Li, Y. Li, F. Qi

Microscopic Characterization of the Near-nozzle Field DIieSel SPrays.........ooo et 1035

Y. Wei, T. Li, B. Wang
Modelling and Analysis of Gas Feeding System Dynamics for Control of Constant VVolume Combustion Rig

BOUNTANY CONUITIONS ......cviiiiiietetetre ettt b bbb b b s e bbb 8 £ e £ b b e h £t £ e b b8 £ e e A e e bbb e b et e b bbbt et b bt e e e ebenn 1039
V. Krivopolianskii, S. Ushakov, V. Esoy, M. Malin, E. Pedersen

Generalisation of the Eddy-dissipation Concept for Low Turbulence, Low Damk&hler Number Jet Flames..........ccccoovecivvnnnne. 1043
M. Evans, C. Petre, A. Parente

Mode Coupling Due to the Non-uniformly Distributed Heat Release in Combustion Instabilities ... 1047
L. Li, L. Xu, G. Wang

Temperature Imaging of Gaseous N-heptane Flames in Hot Vitiated COfIOWS ..ot 1051
M. Evans, P. Medwell, Z. Sun, B. Dally

Modelling Turbulent Transport Effects on Kernel FOrMatioN ...........coceiiiiiiieeeiiiiirse e e sseseses 1055
L. Kong, L. Hou, Z. Ren

Influence of Spray Impingement on Fuel Combustion and EMISSIONS..........cccciiiiiiiieeeens e 1059

T. Ma, H. Liu, H. Wang, L. Feng, M. Yao
Online Multi-point LIBS Measurement on Sodium Release During the Combustion of Zhundong Coal and

CoAl/AAUITIVE BIBNGS........ocoiiiii bbb bbb bbb bbb bbbt bbbttt 1063
Y. Liu, Z. Wang, K. Wan, Y. Lv, Y. He, J. Xia, K. Cen

Measurement on Evaporation Characteristics of Multi-component FUEl SPIray ..........ccccocoiireeeiiinneeesessse e 1067
W. Qi, Y. Zhang, S. Yang

Numerical Study of Premixed and Stratified Combustion using Flame Surface DeNSItY ........cccccerurirrieeieiiniiesseiereiesseseeeneseseseesens 1071
Z.Yu,T.Ye

Numerical Study on Flow Field and Slagging Property 0f SNG GaSIfier .........ccccocoiiiiiiiceeer et 1075
Y. Su, M. Yao, C. Luo, J. Kuang, Y. Jing, Z. Zhao, Y. Ma

Numerical Investigation of Advanced Low Temperature Combustion Techniques in Diesel ENGiNe.........c.cocoveevninnccnininnnenns 1079

N. Khedkar, P. Brijesh, S. Sreedhara
Study of Combustion Behavior and Emission Formation of Compression Ignition Engine Under Transient

Operating Conditions USING SIMUIALION TOOIS. .......c.ciiiiiiiieiiisiete ettt bbbt st b et 1083
N. Mahajan, P. Brijesh

Numerical Simulation on Process of Pulse Detonation ENgine Driven EJECION ..........ccccviiiiiiireeeiiiriseeeese e ssssesens 1087
X. Huang, X. Feng, M. Wang, Q. Li, B. Tao

Nanostructure Analysis of Soot Particles at Different AXial LOCALIONS............coueiiiiiiiririiiie et 1091
H. Jiang, T. Li, Y. Wang, P. He

Combustion Characteristics of a Methane Jet Flame in Hot Coflow of Oy/HyO VS. O2/Nj ...t 1096

Z. Shu, C. Dai, K. Cheong, J. Mi



Numerical Study of @ High SWirl NUMDBEE SWIKTEE ........c.ciiiiiiiiiiii bbb 1100
M. Aghayari, S. Tabejamaat, B. Ajjele

Numerical Study on the Laminar Flame Characteristics of Acetylene-methanol BIENdS............cccccvriiiiinniicieienesseeeseiea 1104
Q. Li, Y. Zhang, Y. Zhang, Z. Huang

OH Imaging in a Non-Uniform, Hydrogen-Fueled SCramjet ENGINe ...ttt sasesees 1108
T. Vanyai, S. Brieschenk, T. McIntyre

Influence of NOy in Combustion 0f BIOMASS FUEBL.............c.oiiiiiiiricecce ettt b e st ae s ene et e 1112
1. Oluwoye, B. Dlugogorski, J. Gore, M. Altarawneh

An Experimental and Numerical Study of C4HgO, Esters Combustion ChEMISTIY ... 1116

K. Osipova, D. Knyazkov, I. Gerasimov, A. Dmitriev, A. Shmakov, O. Korobeinichev
Formation of Incipient Soot Particles from Polycyclic Aromatic Hydrocarbons: A ReaxFF Molecular Dynamics
Study

W. Mao, A. Duin,

Investigation of the Performance of After-treatment Devices on Diesel and Biodiesel Particles.........cccovveevivnnnscieisnnsseeenns 1129
Y. Guo, S. Stevanovic, M. Jafari, P. Verma, R. Brown, C. Osuagwu, B. D'Anna, Z. Ristovski

Effect of H, and CO Dilution on NO Formation in Coflow CH,/Air Diffusion FIAMES............ccccccevveiiiiiiiiicsece s 1133
Y. Ye, X. Jianfei, G. Zhongzhu, A. Haiyang, Z. Xianpeng

A Comparison of the Performance of Uni-element Injectors for Laboratory Scale Gas-Liquid Rocket Engines...........ccccceeuenene. 1137
T. Shaikh, R. Sawanni, A. Chowdhury, S. Umakant

On the Effects of High-Pressure on Turbulent Inhomogeneous Flames Computed Using PDF-RANS Methods............ccccecevvnnee. 1141
S. Al-Dawsari, M. Cleary, A. Masri

Effects of Fuel Lewis Number on Flame Spread Over Solids in Microgravity ENVIrONmMeNt ... 1145

B. Kumar, A. Kumar
Numerical Investigation of Thermal and Chemical Effects of Nanosecond Repetitively Pulsed Discharges on a

Laminar PremixXed COUNTErTIOW FIAME ...ttt bbbt b bbbttt 1150
S. Heitz, J. Moeck, A. Bourdon, D. Lacoste

Derivation of Accurate Rate Constants for Char CO,, H,O Gasification Using a Pressurized Drop Tube Furnace..........c....cc..... 1154
G. Sohn, I. Ye, C. Ryu, H. Ra, S. Yoon

PIV Investigation of Effects of Circular DBD Plasma Actuator on Turbulent Swirling Premixed Flame............cccccovvvvvvcivrinnn. 1158
S. Chakraborty, M. Shimura, M. Tanahashi

Suppression of Flame Propagation in a Long Duct by an INert Gas PIUg .........c.ccciiiiiiicie et 1162
Y.-J. Lin, S.-H. Wang, C.-H. Liu, H.-Y. Tsai, J.-R. Chen

Sparse-Lagrangian MMC-LES Modelling of Reacting ACELONE SPFAY ........cucuieiiiiiiieieiiirisieieteni st 1166
M. Khan, M. Cleary

Characteristics of Liftoff and NOx Emission in Microwave Enhanced Methane Micro-Jet Flames...........c.ccoeiivnnnnicnicennnens 1170

Y. Jeon, E. Lee
Experimental Study on the Effects of Equivalence Ratio & Reactor Length on Flame Speed in Micro Scale

oL Uo1 {0 PP SO TP TP P TP 1174
M. Yeganeh, S. Tabejamaat, A. Aramesh, M. Baigmohammadi

Flame Stretch Statistics in Premixed Jet Flames at High Reynolds NUMDEK ... 1178
S. Luca, A. Attili, F. Bisetti

Laminar Burning Characteristics of 2-Methyltetrohydrofuran Compared with 2-Methylfuran and Isooctane..............cccccevenee. 1182
X. Fan, K. Yang, X. Jiao, J. Wang, Z. Guo, X. Wang, X. Wu

Electro-hydrodynamic Instability of Premixed Flames Under Manipulations of DC Electric Fields...........cccccoovivinrvecininnsseenn 1186

Y. Ren, W. Cui, S. Li
Experimental Study on the Improvement of Fire Retardant Performance for Boron-Phosphorous Chemicals

Treated WOO0A-DASEA IMALETIAIS. ..ottt bbb bbb bbbt bbbttt 1191
H. Seo, J. Jo, W. Hwang, M. Lee

Numerical Simulation on Heat Release Rate in Triple Point of Triple FIAME ..o 1195
N. Hayashi

Combustion and Reformulation Characteristics of Biogas in Plasma Assisted Combustion Using Microwave

Induced NON-EQUITIDITUM PIASIMA........ciiiiiiiiiice ettt bbbt £ e b b bR e bbbt e bbb e bt n bbb 1199

T. Yamamoto, S. Uchiyama, H. Matsune, M. Kishida
Dual-Angle Micro-Particle Tracking Velocimetry in the Primary Atomization Zone of Electrostatically Charged

DHESEI SPIAYS ..ttt ettt ettt et b ettt e b bbbt £t bbb e st e b e b e b e R e R e eE e b e b e b eE £ e eE e b b e b e R e £ £ £ e b e b e AL £ R A e b e b e R e R £ AR e R b e b e RS e e bbb Rt et E b b e bRttt ebeban 1203
P. Pham, A. Kourmatzis, S. Khan, A. Masri
Joint Volume-Velocity Analysis of Liquid Jet and Fragment Dynamics in Air-AsSiSted SPrays........cccoorrerieninnneeieneenseeeens 1207

P. Pham, A. Kourmatzis, A. Masri
Multiple Optical Diagnostics on Both Partially Premixed Combustion (PPC) and Reactivity Controlled

ComPressSioN IGNITION (RCC) ...t b bbb bbb bbb st e s bbbt h et e bbb st b bbbt bbb 1211
H. Liu, X. Ran, Q. Tang, C. Geng, Z. Yang, Z. Zheng

The Mechanism of Electrophilic Addition of Singlet Oxygen to Unsubstituted PYrrole..........ccccooveeeiiinnsccieninsseesnssseeeenens 1215
N. Zeinali, J. Al-Nu'airat, Z. Zeng, M. Altarawneh, D. Li, J. Skut, B. Dlugogorski

Effect of CO, Dilution on End-gas Auto-ignition in a Rapid Compression Maching ... 1219
Y. Qi, Y. Wang, Y. Li, H. Liu, Z. Wang

Combustion of Methanol in Diesel Engine Using Diethyl Ether as Ignition ENNANCEY ..ot 1223
R. Vallinayagam, S. Vedharaj, M. Jaasim, H. Im, S. Sarathy, R. Dibble

Characteristics of Oxygen-enriched Laminar Ethylene Diffusion S00ting FIAMES ...........cccooviiiiiiinrcce e 1227

Z. Sun, B. Dally, Z. Alwahabi, G. Nathan



Complete Catalytic Oxidation of Propene Over Thin Film Catalyst..........c.cocuiiiiicii e 1231
A. Kasmi, G.-F. Pan, Z.-Y. Tian

Experimental Investigation of Explosion Characteristics of Methane-Air Mixtures in a Vented Vessel Connected to

aCurved Duct...........
S. Kundu, J. Zanganeli, D.

Methane-Air Flame Propagation Characteristics in Presence of Restriction in @ DUCE............cccceiiiiniieiinnscee e 1239
M. Shirzaei, J. Zanganeh, S. Kundu, B. Moghtaderi

Effect of the Presence of Nanosilver on Nanoaluminium Powder Vented EXPIOSION .......ccccouieeeiiinineeeinssse e 1243
K. Mokhtar, R. Kasmani, C. Hassan, M. Hamid, M. Nor

The Sintering Characteristics of Ash During Co-firing Wheat Straw and Coal..............cooiieiiiiniicess e 1247
N. Jing, H. Zhu, H. Li

Examine the Minimum Ignition Energy Required to Ignite the Coal Dust Cloud in Ventilation Air Methane............cccccoeinnee. 1251
M. Ajrash, J. Zanganeh, B. Moghtaderi

Laminar Burning Velocity of N-pentanol Air Mixtures Using Meso-scale Channels ............ccccoeeiiririreeieinnisseiee e 1255
A. Katoch, A. Chauhan, R. Kumar, S. Kumar

Surface Mechanism for the Ammonia OXidation OVEr P(L11) .......cccciuiiririiiiieieieis et 1259

J. Gonzalez, B. Haynes, A. Montoya

A Comparative Study of Obstacle-induced Detonation Initiation and Flame Jet Detonation Initiation in Chambers
AL TNE SAME SCAIE ...t b kbR £ e bbbt £ bbb AR £ £ b e AR e £ bR R e R bbbt e b b bRttt benenea 1263
Y. Chi, W. Fan, J. He, J. Zheng

Rheological Properties and Ageing of Bioslurry Fuels Prepared from Crude Glycerol/Methanol/Bio-oil Blend and

Biochar for Stationary Combustion APPIICALIONS .........c.ceiiiiiiiiii bbbttt bbbt 1267
W. Gao, M. Zhang, H. Wu
Research on Explosive Characteristics of Combustible Gaswithin the Restricted Spacein Wells.............ccooiieieininnccinineenes 1270

S. Lyu, S. Ma

Characteristics of Hydrogen produced by Methanol Reformation in Compact Whirling Orbital Plate Fluidized

BEO REACLON ...ttt bbbt bbb st e e b b s e £ e b bt E £ 1 £ bbb R £ e £ 4 e b e R e £ b E R bR e R e A e R R R R et bbb R ettt bt r e renn 1274
P. Nehe, S. Kumar, V. Reddy

Research on the Effects of Diluents and Dilution Rations on Laminar Burning Velocities and Flame Instabilities of

HYAFOGEN FIAME ...t b et b bbb bbb £ e £ b b h £ b E b b h e A e e b bbbt E b bbbt bbb bt e e e ebenis 1278
X. Lu, E. Hu, X. Li, Z. Huang

Flame Front Evolution and Self-acceleration of Hydrogen Spherically Expending FIames .........ccccvveeiiiininseieiniesseeeneesseenees 1282
X. Cai, J. Wang, H. Zhao, Z. Huang

Shock-Tube Measurement and Kinetic Study of NO, Promoting-effect on Ethane Ignition ... 1286
F. Deng, X. Jiang, Y. Pan, F. Yang, Y. Zhang, Z. Huang

Study on the Torrefaction Characteristics of Raw and Pelletized BIiOMAsS........c.ccuouiurueiiininieieiinriseeee st 1290
Y. Ye, K. Liu, Y. Wang, P. Lu

Study on Cellular Structure Characteristics of Expanding Flame Under Dynamic Pressure in Limited Space ........ccccoovvveennne 1294
Y.-H. Jiang, G.-X. Li, H.-M. Li, F.-S. Li

Study On the Statistical Analysis Methodology of the SWirl Flame DYNAMICS ...t 1298

Z.Yu, Z. Chi, H. Min

Simulation Study on Influence of Natural Gas Pipeline Pressure on Jet Fire
S. Lyu, S. Ma, Y. Huang

Application of Spatially Resolved Emission Spectroscopy to Study Low-pressure Premixed Ethylene/air Sooting

FLAIMIES ...t bbbt bbb st e £ b b h R £ E R bR £ A £ R EeE R £ R £ E R €A £ R £ R SRR AR R bR R e e E b bRttt b h et nenn 1306
S. Algoraini, S. Zhuwei, Z. Alwahabi

MILD Combustion of Grape Marc as a Source of RENEWADIE ENEIQY .....ccccvveucciiiiiiiriereniissieeseesesesse e e sesesessssssssesesesssseseses 1310
M. Saha, G. Gitto, B. Dally

Transient Simulation of a Heavy Duty Turbocharged Multi Cylinder Diesel ENGINE ..........cccoceiiririieiininieceeeessise e 1314
V. Sandeep, P. Kumar, V. Devanandh, P. Brijesh

Large Eddy Simulation of MILD COmMDUSEION OF SYNQAS ........c.cueuiiiriieieiiiisieiee ettt bbbt 1318
S. Pramanik, R. Ravikrishna

Reaction Zone Structure of Syngas Combustion under MILD and Conventional Conditions .............ccceevrvvreseiennienssssnenessenens 1322
S. Pramanik, R. Ravikrishna

Study on Evaporation and Combustion of n-heptane Droplet in a Heated TUDE ... 1326

M. Feng, J. Li, N. Wang, X. Chen, R. Yao
Simultaneous Removal of Soot and NOx with a Lay7AgosMnO; Perovskite-like Catalyst: Effect of Synthesis

IMIBEROM ... bbb bbb bbb bbb bbb bR bbb bbb e 1330
L. Uran, J. Gallego, A. Santamaria
Study of Combustion of Brown Coal Using the ReaxFF Reactive FOrce Field ... 1335

L. Guo, L. Chen, C. Wo, Z. Zhou
Emission Spectroscopy of the C, Swan Bands to Estimate Temperature of the Near-Extinction Flamelets of

TUPDUIENT PremMIXEO FIAIMES.......cuiiiiittct ittt bbbt b bkt bbb e bbb s bbb R bbbt e bbbt e bbb n e 1339
Y. Kawasoe, H. Hashimoto, O. Moriue, E. Murase, J. Furukawa

On the Effects of Shear and Compositional Inhomogeneities in Turbulent, Lean, Premixed FIames ..........ccccovvevieririnscciernnnnnnns 1343
S. Steinmetz, M. Juddoo, W. Jin, A. Masri

An Experimental Study on Flame Behavior with Porosity of Center Plate in a Low-swirl COmMbBUSTOF ...........ccccoeeiniirniccieninnniens 1347
M. Han, C.-H. Kim, K. Lee

Liquid Jet in Swirling Cross FIow - An EXPErimental STUAY ..ot 1351

P. Surya, B. Prasad, B. Raghunandan, T. Gaurav, R. Ravikrishna



Investigation of Ignition Process in a Premixed SWirl CoNfigUuIration ... 1355
M. EidiAttarZade, S. Tabejamaat, M. Mani, M. Farshschi

Thermogravimetric Analysis of Sludge Pyrolysis Oil Mixed with Heavy Fuel Oil............ccooiiiiiiieeseeesieee 1359
S. Chatelier, Y. Kuan, G.-B. Chen, H.-T. Lin, T.-H. Lin

A Pilot-scale Study on the Oxidation of Ventilation Air Methane (VAM) Using HMENITE .........ccccovrvireieieieninsssieie e 1363
P. Tremain, A. Maddocks, B. Moghtaderi

The Study of Fire Resistance of Building Integrated PROtOVOITAICS ..........ccoviiiiiiiiiiiiiiiiicctctie e 1367
M.-T. Yang, Y.-L. Liou, C.-K. Chen, H.-K. Lee, T.-H. Liu, C.-F. Tsai, M.-Y. Lei, T.-C. Wang

The Effect of EGR on Ignition Characteristics of Gasoline Under Lean Burn Conditions............coceeeiinininicenininiseeneeessisieenens 1371
M. Naruke, S. Yoshida, Y. Wachi, K. Tanaka, M. Konno

Turbulence Structures in Turbulent Premixed BUNSEN FIAMES ..........coiiiiiiiiiie b 1375

N. Makita, H. Saito, H. Hashimoto, J. Furukawa
Numerical Simulation of Yttrium OxideNanoparticle Growth inGas-Phase Flame SynthesisUsing a Conditional

Quadrature Method of MOMENTS(CQMOIMY) .......cueuiiiiiiiieeeie sttt s et s et e e e ss e e et e s es e e e b sesesese et es et e re e s nsntenesenennes 1379
K. Takigawa, H. Matsushita, T. Yokomori

Mixing Model Evaluation for Transported PDF Modelling of S00ting FIAMES ............ccooiiiiiiiiiiiicce e 1383
J. Tang, H. Wang, M. Bolla, E. Hawkes, D. Lignell

The Dynamic Characteristics of Jet-diffusion Flame and PremixXed FIAME ...........cviiiiiiciiec e 1388
M. Ahn, T. Kim, D. Lim, Y. Yoon

The Effects of Positive Electric Field on the Spherical Flame Propagation at Elevated Pressures ........cc.ocococevierinninesisnininensienennns 1392
Y. Li, J. Wang, X. Wei, X. Wu, Z. Huang, H. Mu, G. Zhang

Experimental and Kinetic Modeling Investigation on Premixed Tetralin FIames............cccccoeiiminiiicin s 1396
Y. Li, W. Yuan, C. Cao, Y. Zhang, J. Zou, Y. Wang

The Impact of Biochars on the Immobilisation of Zn(11) in Contaminated SOl ...t 1401
H. Wang, H. Zhao, Y. Bu, P. Lu

Effect of Spark Gap on Turbulent Facilitated Ignition through Differential Diffusion............cccccorireieieinicsece e 1405
S. Shy, M. Nguyen, S. Huang, C. Liu

The Model Development for a Bottom-BIOWING CONVEITET ..........occiiiiiiiiiiiiiitcticieie ettt 1409
Z.-H. Yang, X.-Y. Lin, S.-Y. Hsu, J.-S. Wang, Y.-C. Liu, C.-H. Tsai

The Role of Co-injected Hydrocarbon Gas With OXYgen iN @ FUFNACE. ..........ccieiiiiricieieiirsieieees sttt 1413
L.-K. Lin, C.-H. Hou, S.-Y. Hsu, J.-S. Wang, Y.-C. Liu, C.-H. Tsai

Metallic Mesh and Quartz Wafer As Emitter-filter for a ThermophotovoltaiC SYStEM ..........ccccevivrivireeieiiis s 1417
J. Llobet, X. Kang, A. Veeraragavan

Predication of Sooting Tendency of Gasoline SUTOGAte FUELS ..ottt 1421
M. Kashif, G. Legros, J. Bonnety

Effect of Floating Perlites on the Occurrence of Thin-layer BOIOVET ..ot 1425
T.-Y. Tseng, K.-C. Tsai

Thermal Stratification in Corridor of Typical Building Structure Under Wind Effect..........ccccovvveiiiiinineciernseeenesssieeenens 1429

B. Cao, X. Zhou, Y. Huang, Y. Zheng, K. Zhao, F. Peng, K. Ye, L. Yang
A Study of Natural Gas Mixing Percentage on Combustion and Emission Characteristics of a CNG/Diesel Dual-

01T T 1TSS 1433
0. Lim, S. Das, K. Jwa
Understanding the Effect of High Environmental Pressure on SUPercritical Jet...........ccoooiriiiiineeei e 1438

L. Li, M. Xie, M. Jia, W. Wei
Outwardly Propagating Spherical Flame with Cellular Instability and Laminar Burning Velocities in

Methane/Ethylene/AIr PremiXed FIAIMES...........cciiiiiiei ettt bbbt b bbbt £ b bbbt e bbbt b bbb s 1442
K. Van, H. Kim, J. Park, O. Kwon, D. Lee, S. Kim, Y. Guahk, D.-S. Noh, S. Chung

Mixture-Fraction Based Hybrid Binomial-Langevin-MMC Modelling Applied to Auto-ignition in Vitiated Flow........................ 1446
A. Wandel, R. Lindstedt

Flow and Flame Dynamics of Confined Buoyant Inverse Diffusion FIAMES ... 1450
X. Zhu, X. Xia, P. Zhang

Numerical Simulation Research on Fire Risk in a Super Long River-crossing Subway Tunnel ............ccccooiiinieinnnnsenenecen 1454
X. Guo, X. Pan, Z. Wang, J. Yang, M. Hua, J. Jiang

The Influence of Swirl Flow on Soot Formation Processes Inside the Piston Bowl of a Small-bore Diesel Engine ............c.ccccceueeee 1458

Y. Zhang, D. Kim, L. Rao, S. Kook, K. Kim, C.-B. Kweon

Investigation of Methane and Coal Dust Concentration Impact on Explosion Pressure Rise in a Confined Spherical

SPIACE ..tttk h R R h R R £ R R AR E R SRR R4 £ AR R SRR £ AR R R R AR R SRR £ AR RS E SR e AR R AR R R R LR E R R bR £ e R e bRt reren e 1462
Y. Badat, M. Ajrash, J. Zanganeh, B. Moghtaderi

Using Sparse-Lagrangian MMC-LES to Simulate Swirling Jets and FIAMES ...........cccoiriiiiiinicce e 1466
Z. Huo, F. Salehi, M. Cleary, A. Masri

A Numerical Study of Initial Temperature Distribution Inside the Cylindrical Constant Volume Bomb and Its

Effect on Hp-air Outwardly Propagating SPherical FIAMES ..o 1470
J. Tan, G. Li, J. Liang, P. Cheng, Z. Zhang

Author Index





