Proceedings of the
Combustion Institute

Proceedings of the Combustion Institute Volume 37 (2019)

Part |, Book A

Editors:

Volker Sick
Alison Tomlin

ISBN: 978-1-5108-9868-4

1/8



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© (2018) by The Combustion Institute
All rights reserved.

Printed with permission by Curran Associates, Inc. (2019)

For permission requests, please contact Elsevier
at the address below.

Elsevier

Radarweg 29

1043 NX Amsterdam
The Netherlands

Phone: (+1) 800-523-4069 x 3808

www.elsevier.com/permissions

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



CONTENTS
Part 1

INVITED FEATURE REVIEW
Combustion research for chemical processing. B.S. Haynes ............................
INVITED STRATEGIC REVIEWS

Gas oxy combustion and conversion technologies for low carbon energy: Fundamentals,
modeling and reactors. A.F. Ghoniem, Z. Zhao, G. Dimitrakopoulos ..................
Developing detailed chemical kinetic mechanisms for fuel combustion. H.J. Curran .. ...
Gas-phase synthesis of functional nanomaterials: Challenges to kinetics, diagnostics, and
process development. C. Schulz, T. Dreier; M. Fikri, H. Wiggers ......................
Science and technology of ammonia combustion. H. Kobayashi, A. Hayakawa,
K D.KA. Somarathne, E.C. Okafor............ ... ... . . .. iiiiiiiiiiiiiiiii..

GAS PHASE REACTION KINETICS—Shock Tube Studies

A shock tube kinetic study of allyl + allyl and allyl + OH recombination reactions at high
temperatures. F. Khaled, B.R. Giri, A. Farooq .......................................
Shock tube study of the rate constants for H + O+ M — HO,+ M (M = Ar, H,O, CO»,
N») at elevated pressures. |. Shao, R. Choudhary, A. Susa, D.F. Davidson, R.K. Hanson
A shock tube kinetic study on the branching ratio of methanol + OH reaction. D. Liu,
B.R Giri, A. Farooq .......... ... ... . .. .
Shock tube measurements of O concentration time-histories in benzene, toluene,
ethylbenzene and xylene oxidation. S. Wang, D.F. Davidson, R.K. Hanson .............
Ignition delay measurements of a low-octane gasoline blend, designed for gasoline
compression ignition (GCI) engines. M. AlAbbad, ]. Badra, K. Djebbi, A. Farooq . .. ...
Pyrolysis of dimethoxymethane and the reaction of dimethoxymethane with H atoms:
A shock-tube/ARAS/TOF-MS and modeling study. L. Golka, I. Weber; M. Olzmann. . . .
A high pressure shock tube study of pyrolysis of real jet fuel Jet A. X. Han, M. Liszka,
R. Xu, K. Brezinsky, H- Wang ........ ... ... ... .. ... . oo,
Shock-tube study of methane pyrolysis in the context of energy-storage processes.

A shock tube and modeling study on the autoignition properties of ammonia at
intermediate temperatures. B. Shu, S.K. Vallabhuni, X. He, G. Issayev, K. Moshammer,
A. Farooq, RX. Fernandes............. .. .. .. ... . ... ... .. ... i

On the reaction of OH radicals with C2 hydrocarbons. F. Khaled, B.R. Giri, A. Farooq . ..

Unraveling the high reactivity of 3-methyltetrahydrofuran over 2-methyltetrahydrofuran
through kinetic modeling and experiments. R. Tripathi, A.K. Ramalingam,

H. Minwegen, A.B.S. Alquaity, KA. Heufer, H. Pitsch................................

Direct measurements of channel specific rate constants in OH + C3Hg illuminates prompt
dissociations of propyl radicals. R. Sivaramakrishnan, C.F. Goldsmith,

S. Peukert, |.V. Michael . ......... .. .. . . . . . . il

Ethanol pyrolysis kinetics using H,O time history measurements behind reflected shock
waves. L.T. Pinzon, O. Mathieu, C.R. Mulvihill, I. Schoegl, E.L. Petersen ..............

A comparative laser absorption and gas chromatography study of low-temperature
n-heptane oxidation intermediates. A.M. Ferris, .W. Streicher, A.]. Susa,

D.F. Davidson, BK Hanson ................ i

109

135

145

153

163

171

179

189

197

205
213

221

231

239

249



Concerning shock-tube ignition delay times: An experimental investigation of impurities in
the Hy/O, system and beyond. C.R. Mulvihill, E.L. Petersen ......................... 259

GAS PHASE REACTION KINETICS—Rate Coefficients and Theoretical Calculations

High temperature unimolecular decomposition of cyclopentanone. B.R. Giri, M. AlAbbad,

J.R Barker, A Farooq . ............ ... .. . . i 267
Ab initio kinetics predictions for H-atom abstraction from diethoxymethane by hydrogen,

methyl, and ethyl radicals and the subsequent unimolecular reactions. L.C. Krdger,

M. Déntgen, D. Firaha, W.A. Kopp, K Leonhard . ................................... 275
On-the-fly ab initio calculations toward accurate rate coefficients. R. Van de Vijver,

KM. Van Geem, G.B. Marin . ... ........ ... . . i 283
Kinetics of 1-butyl and 2-butyl radical reactions with molecular oxygen: Experiment and

theory. A.]. Eskola, T.T. Pekkanen, S.P. Joshi, R.S. Timonen, S.]. Klippenstein ... ....... 291
Kinetics and thermochemistry of the reaction of 3-methylpropargyl radical with molecular

oxygen. I.T. Pekkanen, R.S. Timonen, G. Lendvay, M.P. Rissanen, A.]. Eskola . ......... 299

Experimental and theoretical investigations of methyl formate oxidation including hot
B-scission. H. Minwegen, M. Dintgen, C. Hemken, R.D. Biittgen, K. Leonhard,

KA Heufer .........o 307
Toward accurate high temperature anharmonic partition functions. D.H. Bross,

AW. Jasper, B. Ruscic, A F. Wagner .......... ... ... ... ... .. ... .. . ... 315
QOOH-mediated reactions in cyclohexene oxidation. A.L. Koritzke, ].C. Davis,

R.L. Caravan, M.G. Christianson, D.L. Osborn, C.A. Taatjes, B. Rotavera. ............ 323
Accurate and standard thermochemistry for oxygenated hydrocarbons: A case study of

ethyl levulinate. M.K. Ghosh, M.S. Howard, S. Dooley ............................... 337
A framework for automatic discovery of chemically termolecular reactions. M.C. Barbet,

K McCullough, M.P. Burke ........ ... .. i 347
Evaluating mixture rules and combustion implications for multi-component pressure

dependence of allyl + HO, reactions. L. Lei, M.P. Burke ............................. 355

Automated computational thermochemistry for butane oxidation: A prelude to predictive
automated combustion kinetics. M. Kegeli, S.N. Elliott, Y.-P. Li, M.S. Johnson,
C. Cavallotti, Y. Georgievskii, W.H. Green, M. Pelucchi, ]. M. Wozniak, A.W. Jasper,

S.J. Klippenstein . .............. ... 363
Experimental and computational studies of the kinetics of the reaction of hydrogen atoms
with carbon disulfide. K E. Kerr, Y. Gao, P. Marshall .. ............ . ... . . ... .......... 373

GAS PHASE REACTION KINETICS—]Jet Stirred Reactor Studies

Kinetics of oxidation of levulinic biofuels in a jet-stirred reactor: Methyl levulinate.

S. Thion, C. Togbé, P. Dagaut, G. Dayma, Z. Serinyel ................................ 381
An experimental and kinetic modelling study of n-Cy4-Cs aldehydes oxidation in a

jet-stirred reactor. M. Pelucchi, S. Namysl, E. Ranzi, A. Frassoldati, O. Herbinet,

FE Battin-Leclerc, T. Faravelli ............ .. . . . . . . . . . 389
A study of chlorobenzene pyrolysis. N. Vin, F. Battin-Leclerc, H. Le Gall, N. Sebbar,
H. Bockhorn, D. Trimis, O. Herbinet ............ ... .. . . . . .. 399

Methylcyclohexane pyrolysis and oxidation in a jet-stirred reactor. T. Bissoonauth,

Z. Wang, S.Y. Mohamed, |.-Y. Wang, B. Chen, A. Rodriguez, O. Frottier; X. Zhang,

Y. Zhang, C. Cao, J. Yang, O. Herbinet, F. Battin-Leclerc, S.M. Sarathy ............... 409
Small ester combustion chemistry: Computational kinetics and experimental study of

methyl acetate and ethyl acetate. A. Ahmed, W,]. Pitz, C. Cavallotti, M. Mehl,

N. Lokachari, E.J.K. Nilsson, ].-Y. Wang, A.A. Konnov, S.W. Wagnon, B. Chen, Z. Wang,

S. Kim, H.J. Curran, S.]. Klippenstein, W.L. Roberts, S.M. Sarathy ................... 419
Kinetics of propyl acetate oxidation: Experiments in a jet-stirred reactor, ab initio

calculations, and rate constant determination. G. Dayma, S. Thion, M. Lailliau,

Z. Sem’nyel, P. Dagaut, B. Sirjean, R. Fournet........................................ 429



An experimental and modeling study of oxidation of 1,2,4-trimethylcyclohexane with JSR.
Y.-X. Liu, D. Yu, D.-X. Tian, Z.-Y. Tian ........... ... . . . . ..
The thermal decomposition of furfural: molecular chemistry unraveled. F.H. Vermeire,
H.-H. Carstensen, O. Herbinet, F. Battin-Leclerc, G.B. Marin, KM. Van Geem . .. ... ..
Investigation of the low-temperature oxidation of n-butanal in a jet-stirred reactor.
H. Liao, T. Tao, W. Sun, N. Hansen, C.K. Law, B. Yang ..............................

GAS PHASE REACTION KINETICS—High Pressure Studies

High-pressure oxidation of propane. H. Hashemi, |.M. Christensen, L.B. Harding,

S.J. Klippenstein, P. Glarborg ....... .. ... ... . .. ... .. .. ...
The C,H, + NO, reaction: Implications for high pressure oxidation of C;H,/NO,

mixtures. P. Marshall, C. Leung, |. Gimenez-Lopez, C.T. Rasmussen, H. Hashemi,

P. Glarborg, M. Abian, M.U. Alzueta ............ .. ... ... .00 .cccciiiiiiiiii...
An experimental and modeling study of the oxidation of 3-pentanol at high pressure.

M. Carbonnier, Z. Serinyel, A. Kéromnés, G. Dayma, B. Lefort, L. Le Moyne, P. Dagaut

GAS PHASE REACTION KINETICS—Kinetic Modelling

Three-stage heat release in n-heptane auto-ignition. S.M. Sarathy, E.-A. Tingas,

E.F. Nasir, A. Detogni, Z. Wang, A. Farooq, H. Im ...................................
Explosion limits of H»/CH4/O; mixtures: Analyticity and dominant kinetics. W. Liang,

Z. Liu, CK Law. ........ . . . e
Experimental and modelling study of the impacts of n-butanol blending on the

auto-ignition behaviour of gasoline and its surrogate at low temperatures. I. Gorbatenko,

A.S. Tomlin, M. Lawes, R.F. Cracknell ...... ... . . . . . . . . . . . . . . . . i ...
Low-temperature gas-phase oxidation of diethyl ether: Fuel reactivity and fuel-specific

products. L.-S. Tran, O. Herbinet, Y. Li, |. Wullenkord, M. Zeng, E. Briuer, F. Qi,

K. Kohse-Hdoinghaus, F. Battin-Leclerc. .............................................
Kinetic modeling study of surrogate components for gasoline, jet and diesel fuels: C7-C11

methylated aromatics. G. Kukkadapu, D. Kang, S.W. Wagnon, K. Zhang, M. Mehl,

M. Monge-Palacios, H. Wang, S.S. Goldsborough, C.K. Westbrook, W.J. Pitz...........
Kinetic analysis of distinct product generation in oxidative pyrolysis of four octane isomers.

K Wang, C.T. Bowman, H Wang ............ ... ... ... ... ... ... ... .. ... ..........
Analysis of acetic acid gas phase reactivity: Rate constant estimation and kinetic

simulations. C. Cavallotti, M. Pelucchi, A. Frassoldati................................
An engine-relevant kinetic investigation into the anti-knock effect of organometallics

through the example of ferrocene. Y. Fenard, H. Song, R. Dauphin, G. Vanhove . .. . ...
Insights into the oxidation kinetics of a cetane improver — 1,2-dimethoxyethane

(1,2-DME) with experimental and modeling methods. W. Sun, M. Lailliau, Z. Serinyel,

G. Dayma, K. Moshammer, N. Hansen, B. Yang, P. Dagaut ...........................
New insights into propanal oxidation at low temperatures: An experimental and kinetic

modeling study. X. Zhang, Y. Li, C. Cao, |. Zou, Y. Zhang, W. Li, T. Li, ]. Yang, P. Dagaut
Capturing aromaticity in automatic mechanism generation software. M. Liu, W.H. Green .
New experimental insights into acetylene oxidation through novel ignition delay times,

laminar burning velocities and chemical kinetic modelling. N. Lokachari, U. Burke,

A. Ramalingam, M. Turner;, R. Hesse, K.P. Somers, |. Beeckmann, KA. Heufer,

E.L. Petersen, H.]. Curran................ ... ... .. .. .. ... it ..
Kinetic modeling of ignition in miniature shock tube. M. Tao, PT. Lynch, P. Zhao . . .. . ...
Heat release analysis for rapid compression machines: Challenges and opportunities.

S.S. Goldsborough, |. Santner, D. Kang, A. Fridlyand, T. Rockstroh, M.C. Jespersen . . ..
Principle of large component number in multicomponent fuel combustion — a Monte

Carlostudy. R. Xu, H.- Wang ....... ... .. .. .. i

437

445

453

461

469

477

485

493

501

511

521

531

539

547

555

565
575

583
593

603

613



Experimental and numerical study, under LTC conditions, of ammonia ignition delay with
and without hydrogen addition. M. Pochet, V. Dias, B. Moreau, F. Foucher, H. Jeanmart,
E Contino . ... ... .
A study on the low-to-intermediate temperature ignition delays of long chain branched
parafﬁn: Iso-cetane. L. Yu, Y. Qiu, Y. Mao, S. Wang, C. Ruan, W. Tao, Y. Qian, X. Lu . . .
Impact of exhaust gas recirculation on ignition delay times of gasoline fuel:
An experimental and modeling study. L. Cai, A. Ramalingam, H. Minwegen,
KA. Heufer, H Pitsch . ......... .. .. .. . i,
Oxidation of PRF's and ethanol/iso-octane mixtures in a flow reactor and the implication
for their octane blending. Z. Lu, Y. Yang, M.]. Brear .................................
An experimental, theoretical, and modeling study of the ignition behavior of
cyclopentanone. K. Zhang, N. Lokachari, E. Ninnemann, S. Khanniche, W.H. Green,
H.J. Curran, S.S. Vasu, W.J. Pitz ........... ... ... .. ... .. ... .

GAS PHASE REACTION KINETICS—Nitrogen and Sulfer Chemistry

The sensitizing effects of NO, and NO on methane low temperature oxidation in a jet

stirred reactor. Y. Song, L. Marroddn, N. Vin, O. Herbinet, E. Assaf, C. Fittschen,

A. Stagni, T. Faravelli, M.U. Alzueta, F. Battin-Leclerc . ..............................
Co-oxidation of methane (CHy4) and carbon disulfide (CS»). Z. Zeng, B.Z. Dlugogorski,

I Oluwoye, M. Altarawneh ........... .. .. .. .. . . .. . . ..
A computational investigation into the kinetics of NO + CH>CCH and its effect on NO

reduction. A.D. Danilack, C.F. Goldsmith....... ... ... . .. . . . . . . . . . . . ...
On the relative importance of HONO versus HNO> in low-temperature combustion.

M.E. Fuller, C.FE. Goldsmith. .. ... ... .. . . . . . . i
Thermal dissociation of alkyl nitrites and recombination of alkyl radicals. J.B. Randazzo,

M.E. Fuller, C.F. Goldsmith, R.S. Tranter ............. ... .. . ..
Nitric oxide formation in lean, methane-air stagnation flames at supra-atmospheric

pressures. P. Versailles, A. Durocher;, G. Bourque, ].M. Bergthorson...................
Towards a kinetic understanding of the NO, sensitization effect on unsaturation

hydrocarbons: A case study of ethylene/nitrogen dioxide mixtures. F. Deng, Y. Zhang,

W. Sun, W. Huang, Q. Zhao, X. Qin, F. Yang, Z. Huang ..............................
H,S conversion in a tubular flow reactor: Experiments and kinetic modeling.

J.M. Colom-Diaz, M. Abidn, M.Y. Ballester, A. Millera, R. Bilbao, M.U. Alzueta . .. .. ...
Ignition delay times, laminar flame speeds, and species time-histories in the H,S/CHy

system at atmospheric pressure. C.R. Mulvihill, C.L. Keesee, T. Sikes, R.S. Teixeira,

O. Mathieu, E.L. Petersen .. .......... .

GAS PHASE REACTION KINETICS—Uncertainty Analysis,
Data Analytics and Model Reduction

Knowledge generation through data research: New validation targets for the refinement of
kinetic mechanisms. N. Hansen, X. He, R. Griggs, K. Moshammer ....................
Construction and assessment of reduced oxidation mechanisms using global sensitivity
analysis and uncertainty analysis. Y. Chang, M. Jia, B. Niu, Y. Zhang, M. Xie, Y. Li. . .. ..
Parametrization and projection strategies for manifold based reduced kinetic models.
C. Strassacker, V. Bykov, U. Maas ............. .. .. ... ... .. ...,
Sensitivity analysis, uncertainty quantification, and optimization for thermochemical
properties in chemical kinetic combustion models. F. vom Lehn, L. Cai, H. Pitsch. . .. ..
Model reduction and mechanism comparison of hydrogen/oxygen auto-ignition. V. Bykov,
C. Yu, V. Gol'dshtein, U. Maas ........... ...
Reduced chemical model for low and high-temperature oxidation of fuel blends relevant
to internal combustion engines. S. Lapointe, K. Zhang, M.J. McNenly .................
Estimating the joint distribution of rate parameters across multiple reactions in the
absence of experimental data. TA. Casey, HN. Najm ................................

621

631

639

649

657

667

677

687

695

703

711

719

727

735

743

751

763

771

781

789

797



Evolution of sensitivity directions during autoignition. W. Ji, Z. Ren, C.K. Law. ..........
Joint probability distribution of Arrhenius parameters in reaction model optimization and
uncertainty minimization. Y. Tao, H. Wang . ...................................... ...

SOOT, NANOMATERIALS, AND LARGE MOLECULES—Characterization

The effect of oxygen depletion on soot and thermal radiation in buoyant turbulent

diffusion flames. D. Zeng, P. Chatterjee, Y. Wang ....................................
In-situ soot characterization of propane flames and influence of additives in a 100 kW

oxy-fuel furnace using two-dimensional laser-induced incandescence. J. Simonsson,

A. Gunnarsson, M.N. Mannazhi, D. Béckstrom, K. Andersson, P-E. Bengtsson. ... ... ..
Soot aggregate morphology in coflow laminar ethylene diffusion flames at elevated

pressures. B. Gigone, A.E. Karatas, O.L. Giilder ....... .. ... .. . . . . ...
Experimental investigation of soot evolution in a turbulent non-premixed prevaporized

toluene flame. S. Kruse, |. Ye, Z. Sun, A. Attili, B. Dally, P. Medwell, H. Pitsch . ........
Experimental and numerical study of variable oxygen index effects on soot yield and

distribution in laminar co-flow diffusion flames. A. Jain, D.D. Das, C.S. McEnally,

L.D. Pfefferle, Y. Xuan. . ........ ... i
Direct observation of aliphatic structures in soot particles produced in low-pressure

premixed ethylene flames via online Raman spectroscopy. K.C. Le, C. Lefumeux,

P-E. Bengtsson, T. Pino ........ ... ... ... ... ... ... i
Soot volume fraction measurements over laminar pool flames of biofuels, diesel and

blends. B. Tian, C.T. Chong, L. Fan, |.-H. Ng, C. Zhang, S. Hochgreb .................
Insights into incipient soot formation by atomic force microscopy. F. Schulz, M. Commodo,

K. Kaiser, G. De Falco, P. Minutolo, G. Meyer, A. D'Anna, L. Gross ...................
Experimental investigation of soot production in a confined swirled flame operating under

perfectly premixed rich conditions. M. Roussillo, P. Scouflaire, S. Candel, B. Franzelli . .
Examination of the electronic structure of oxygen-containing PAH dimers and trimers.

JA. Giaccai, [ H- Miller .......... .
Analyzing the robustness of the yield sooting index as a measure of sooting tendency.

M.]. Montgomery, D.D. Das, C.S. McEnally, L.D. Pfefferle...........................
Exploratory analysis of a sooting premixed flame via on-line high resolution (APi-TOF)

mass spectrometry. F. Carbone, M.R. Canagaratna, A.T. Lambe, |.T. Jayne,

D.R. Worsnop, A. GOmez ... ..
A new correlation between soot sheet width and soot volume fraction in turbulent

non-premixed jet flames. S.M. Mahmoud, T.C. Lau, G.J. Nathan, P.R. Medwell,

Z.T Alwahabi, BB. Dally ......... .. .. . .. .
In-situ laser diagnostic of nanoparticle formation and transport behavior in flame aerosol

deposition. Y. Ren, J. Wei, S. Li ...
Flame temperature effect on sp2 bonds on nascent carbon nanoparticles formed in

premixed flames (77 o > 2100 K): A Raman spectroscopy and particle mobility sizing

study. J. Bonpua, Y. Yagiies, A. Aleshin, S. Dasappa, |. Camacho ......................
HOMO-LUMO energy splitting in polycyclic aromatic hydrocarbons and their derivatives.

D. Chen, H-Wang ............ .
Sooting tendencies of co-optima test gasolines and their surrogates. C.S. McEnally,

Y. Xuan, P.C. St. John, D.D. Das, A. Jain, S. Kim, TA. Kwan, L.K. Tan, |. Zhu,

L.D. Plefferle . ..... ...

SOOT, NANOMATERIALS, AND LARGE MOLECULES—Soot Formation
Pathways and Modelling

On the low-temperature limit of HACA. M. Frenklach, R.I. Singh, A.M. Mebel . .........
The growth of PAHs and soot in the post-flame region. P. Liu, Z. Li, W.L. Roberts .......
Effects of combustion models on soot formation and evolution in turbulent nonpremixed

flames. W. Han, V. Raman, M.E. Mueller, Z. Chen ......... .. .. . . . . ... . . i, ..

807

817

825

833

841

849

859

869

877

885

893

903

911

919

927

935

943

953

961

969
977

985



Polycyclic aromatic hydrocarbons in pyrolysis of gasoline surrogates
(n-heptane/iso-octane/toluene). C. Shao, H. Wang, N. Atef, Z. Wang, B. Chen,

M. Almalki, Y. Zhang, C. Cao, . Yang, SM. Sarathy ................................. 993
The role of reactive PAH dimerization in reducing soot nucleation reversibility.
M.R. Kholghy, N.A. Eaves, A. Veshkini, M.J. Thomson ............................... 1003

Examination of a soot model in premixed laminar flames at fuel-rich conditions.
W. Pejpichestakul, E. Ranzi, M. Pelucchi, A. Frassoldati, A. Cuoci, A. Parente,

T Faravelli . ... .. .. . . 1013
Trace metal assisted polycyclic aromatic hydrocarbons fragmentation, growth and soot
nucleation. Q. Mao, KH. Luo . .......... .. ... . 1023

Experimental and numerical investigation of effects of premixing on soot processes in
iso-octane co-flow flames. A. Makwana, A. Jain, M. Linevsky, S. Iyer; R. Santoro,

T. Litzinger, Y. Xuan, |. O'Connor ......... ... ... ... .. ... .. .. 1031
A Multi-Moment Sectional Method (MMSM) for tracking the soot Number Density

Function. S. Yang, M.E. Mueller ....... ... ... .. ... .. .. ... ... ... ... ... ... 1041
Transported probability density function based modelling of soot particle size distributions

in non-premixed turbulent jet flames. M.A. Schiener, R.P. Lindstedt. .................. 1049
Relationship between soot and scalar dissipation rate in the soot-inception region of

turbulent non-premixed jet flames. O. Park, R.A. Burns, N.T. Clemens ................ 1057
Effect of soot model, moment method, and chemical kinetics on soot formation in a model

aircraft combustor. S.T. Chong, V. Raman, M.E. Mueller, P. Selvaraj, HG. Im.. . ........ 1065

Formation of polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/F) from

oxidation of 4,4'-dichlorobiphenyl (4,4-DCB). S. Hou, M. Altarawneh, E.M. Kennedy,

J.C. Mackie, R. Weber, B.Z. Dlugogorski . ................ ... ..., 1075
Experimental and theoretical insight into the soot tendencies of the methylcyclohexene

isomers. S. Kim, G.M. Fioroni, |.-W. Park, D.]. Robichaud, D.D. Das, P.C. St. John,

T. Lu, C.S. McEnally, L.D. Pfefferle, R.S. Paton, T.D. Foust, R.L. McCormick.......... 1083
Understanding benzene formation pathways in pyrolysis of two CsHjg isomers:

Cyclohexene and 1,5-hexadiene. |. Wang, W. Sun, G. Wang, X. Fan, Y.-Y. Lee, C.K. Law,

FQi, B.Yang. ... ... . 1091
The role of molecular properties on the dimerization of aromatic compounds. P. Elvati,

K Turrentine, A. Violi . .. ... ... 1099
Polycyclic aromatic hydrocarbons formation and growth during the supercritical pyrolysis

of 1-octene. E.A. Hurst, N.B. Poddar, K. Vutukuru, S.V. Kalpathy, M.]. Wornat . .. .. ... 1107
Polar curved polycyclic aromatic hydrocarbons in soot formation. J.W. Martin, K. Bowal,

A. Menon, R.I. Slavchov, |. Akroyd, S. Mosbach, M. Kraft ............................ 1117

The influence of hydrogen and methane on the growth of carbon particles during
acetylene pyrolysis in a burnt-gas flow reactor. S. Peukert, A. Sallom, A. Emelianov,
T. Endres, M. Fikri, H. Béhm, H. Jander, A. Eremin, C. Schulz ....................... 1125

SOOT, NANOMATERIALS, AND LARGE MOLECULES—Thermal Decomposition

High-temperature gas-phase kinetics of the thermal decomposition of tetramethoxysilane.
P Sela, S. Peukert, |. Herzler, Y. Sakai, M. Fikri, C. Schulz ........................... 1133
Mechanisms of thermal decomposition of cyclodiene pesticides, identification and possible
mitigation of their toxic products. N.K. Dharmarathne, J.C. Mackie, |. Lucas,
E.M. Kennedy, M. Stockenhuber ........... ... .. ... .. ... ... ... ... 1143

SOOT, NANOMATERIALS, AND LARGE MOLECULES—Structure Studies

Impact of the primary particle polydispersity on the radiative properties of soot aggregates.
J. Yon, F. Liu, |. Mordn, A. Fuentes ............... ... ... ... ..., 1151
Determining fractal properties of soot aggregates and primary particle size distribution in
counterflow flames up to 10 atm. H.M.F. Amin, A. Bennett, W.L. Roberts.............. 1161



Nanostructure and reactivity of soot produced from a turbodiesel engine using post
injection. C. Sun, . Martin, A.L. Boehman. .........................................
Soot light absorption and refractive index during agglomeration and surface growth.
G.A. Kelesidis, S.E. Pratsinis . ... .......... oo
Relationships between the electrical properties and nanostructure of soot particles in a
laminar inverse diffusion flame. Y. Liu, C. Song, G. Lv, C. Fan, X. Zhang, Y. Qiao .. . . ..

SOOT, NANOMATERIALS, AND LARGE MOLECULES—Particle Synthesis

Investigating the role of solvent formulations in temperature-controlled liquid-fed aerosol
flame synthesis of YAG-based nanoparticles. |. Wei, S. Li, Y. Ren, Y. Zhang, S.D. Tse . ..
Single droplet combustion of precursor/solvent solutions for nanoparticle production:
Optical diagnostics on single isolated burning droplets with micro-explosions. H. Li,
C.D. Rosebrock, Y. Wu, T. Wriedt, L. Méidler........... .. . . . . . . . . . . ...
Joint experimental and numerical study of silica particulate synthesis in a turbulent
reacting jet. G. Neuber, C.E. Garcia, A. Kronenburg, B.A.O. Williams, F. Beyrau,
O.T Stein, M.J. Cleary ........ .. .. . . . . . . . i,
Comparative study of flame-based SiO, nanoparticle synthesis from TMS and HMDSO:
SiO-LIF concentration measurement and detailed simulation. R.S.M. Chrystie,
H. Janbazi, T. Dreier, H. Wiggers, 1. Wlokas, C. Schulz...............................
Flame synthesis of nanophosphors using sub-micron aerosols. C. Abram, M. Mezhericher,
F Beyrau, HA. Stone, Y. Ju........ ... ... . .. . . .. .
Detailed simulation of iron oxide nanoparticle forming flames: Buoyancy and probe
effects. J. Sellmann, I. Rahinov, S. Kluge, H. Jiinger, A. Fomin, S. Cheskis, C. Schulz,
H. Wiggers, A. Kempf, L. Wlokas .......... .. .. .. . . . . .. . . i,
Flame synthesis of gamma-iron-oxide (y-Fe,O3) nanocrystal films and carbon nanotubes
on stainless-steel substrates. H. Hong, N.K. Memon, Z. Dong, B.H. Kear, S.D. Tse . . . . ..

SOOT, NANOMATERIALS, AND LARGE MOLECULES—Reduction Methods

Species measurements of the particulate matter reducing additive tri-propylene glycol
monomethyl ether. U. Burke, R. Shahla, P. Dagaut, G. Dayma, C. Togbé, K.P. Somers,
H.J Curran ... ... . . .

Soot reduction effects of dibutyl ether (DBE) addition to a biodiesel surrogate in laminar
coflow diffusion flames. Z. Gao, L. Zhu, X. Zou, C. Liu, B. Tian, Z. Huang. . ...........

Part 11

DIAGNOSTICS—Species Concentrations

In situ monitoring of hydrogen loss during pyrolysis of wood by neutron imaging. F. Ossler,
L.]. Santodonato, ]. M. Warren, C.E.A. Finney, ].-C. Bilheux, R.A. Mills,
H.D. Skorpenske, HZ. Bilheux . ............ .. .. .. . i i,
Single-shot, spatially-resolved stand-off detection of atomic hydrogen via backward lasing
in flames. M. Ruchkina, P. Ding, A. Ehn, M. Aldén, ]. Bood............................
Effect of H-atom concentration on soot formation in premixed ethylene/air flames. A. Jain,
Y. Wang, W.D. Kulatilaka . ......... ... .. .. . .. . . . . . . .
Cavity-enhanced absorption sensor for carbon monoxide in a rapid compression machine.
E.F Nasir, AL FAroOoq . ...
CO Imaging in piloted liquid-spray flames using femtosecond two-photon LIF. Y. Wang,
A. Jain, W. Kulatilaka ...... .. .. .0 . . . .
Quantitative NH measurements by using laser-based diagnostics in low-pressure flames.
N. Lamoureux, L. Gasnot, P. Desgroux. ............... ... ... ... ... ..
A study of the spatial and temporal evolution of auto-ignition kernels using time-resolved
tomographic OH-LIF. J. Pareja, A. Johchi, T. Li, A. Dreizler, B. Bohm ................

1169

1177

1185

1193

1203

1213

1221

1231

1241

1249

1257

1265

1273

1281

1289

1297

1305

1313

1321



Mid-infrared heterodyne phase-sensitive dispersion spectroscopy in flame measurements.
L. Ma, Z. Wang, K-P. Cheong, H. Ning, W. Ren .......................ccoiiiiii...
Spatially and temporally resolved IR-DFWM measurement of HCN released from
gasification of biomass pellets. D. Hot, R.L. Pedersen, W. Weng, Y. Zhang, M. Aldén,
2. i o
Cavity-enhanced absorption spectroscopy for shocktubes: Design and optimization.
X. Chao, G. Shen, K. Sun, Z. Wang, Q. Meng, S. Wang, RK. Hanson..................
Multi-diagnostic soot measurements in a laminar diffusion flame to assess the ISF
database consistency. B. Franzelli, M. Roussillo, P. Scouflaire, J. Bonnety, R. Jalain,
T. Dormieux, S. Candel, G. Legros ............. .. ... ...
LIF-based imaging of preferential evaporation of a multi-component gasoline surrogate in
a direct-injection engine. P. Kranz, S.A. Kaiser ......................................
Single-shot two-dimensional measurement of nanoparticles in turbulent jet-diffusion
flames using phase-selective laser-induced breakdown spectroscopy. Y. Ren, Y. Zhang,
S L

DIAGNOSTICS—Temperature

Chirped-probe-pulse femtosecond CARS thermometry in turbulent spray flames.

A. Lowe, L.M. Thomas, A. Satija, R.P. Lucht, AR Masri .............................
A novel strategy to improve the sensitivity of aerosol phosphor thermometry using

co-doped phosphors. D. Witkowski, D.A. Rothamer .................................
Investigation of sampling-probe distorted temperature fields with X-ray fluorescence

spectroscopy. N. Hansen, R.S. Tranter, J.B. Randazzo, |.P.A. Lockhart, A.L. Kastengren
A new method of flame temperature measurement utilizing the acoustic emissions from

laser-induced plasmas. W. Wu, A. Adeosun, R.L. Axelbaum . ..........................
Simultaneously calibrated two-line atomic fluorescence for high-precision temperature

imaging in sooting flames. Z. Sun, Z. Alwahabi, B. Dally, G. Nathan . .................
Quantitative measurement of temperature in oxygen enriched CH4/O»/N> premixed

flames using Laser Induced Thermal Grating Spectroscopy (LITGS) up to 1.0 MPa.

A. Hayakawa, T. Yamagami, K. Takeuchi, Y. Higuchi, T. Kudo, S. Lowe, Y. Gao,

S. Hochgreb, H. Kobayashi ........ ... ... .. ... ... ... ... .. ccociiiiiiiii...

DIAGNOSTICS—Multiple Parameters

Single-ended mid-infrared laser-absorption sensor for time-resolved measurements of
water concentration and temperature within the annulus of a rotating detonation
engine. WY. Peng, S.]. Cassady, C.L. Strand, C.S. Goldenstein, R.M. Spearrin,

C.M. Brophy, ].B. Jeffries, RK. Hanson ................ ...,

An TH-QCL based gas sensor for simultaneous detection of methane and acetylene.

G. Zhang, K. Khabibullin, A. Farooq ............. .. .. ... .. .. .......ccccco.....

In situ sensor for cycle-resolved measurement of temperature and mole fractions in IC
engine exhaust gases. O. Diemel, R. Honza, C.-P. Ding, B. Bohm, S. Wagner...........

Structure and dynamics of CH,O, OH, and the velocity field of a confined bluff-body
premixed flame, using simultaneous PLIF and PIV at 10 kHz. C.A. Fugger, S. Roy,
AW. Caswell, B.A. Rankin, [ R. Gord .......... .. ... .. .. ...,

High-speed imaging of the ignition of ethanol at engine relevant conditions in a rapid
compression machine. R.D. Biittgen, T. Raffius, G. Griinefeld, H.-]. Kof3, A. Heufer . ...

Simultaneous high speed PIV and CH PLIF using R-branch excitation in the
C? Z+ —X?11 (0,0) band. C. M. Mitsingas, S.D. Hammack, E.K. Mayhew, R. Rajasegar,
B. McGann, AW. Skiba, C.D. Carter, T. Lee . ........... . .. uueeiiiiuueiiiiiii ..

Counter rotating vortex pair structure in a reacting jet in crossflow. V. Nair; M. Sirignano,
B. Emerson, B. Halls, N. Jiang, |. Felver, S. Roy, |. Gord, T. Lieuwen . .................

1329

1337

1345

1355

1365

1373

1383

1393

1401

1409

1417

1427

1435

1445

1453

1461

1471

1479

1489



Ps four-wave mixing measurements of electric field in a ns pulse discharge in a hydrogen
diffusion flame. M.S. Simeni, E. Baratte, Y.-C. Hung, K. Frederickson,
LV, Adamovich . ........ . . . . .

LAMINAR FLAMES—Flame Speed and Length Studies

On the determination of laminar flame speed from low-pressure and super-adiabatic

propagating spherical flames. M. Faghih, Z. Chen, |. Huo, Z. Ren, CK Law...........
Parameters influencing the burning rate of laminar flames propagating into a reacting

mixture. A. Ansari, J. Jayachandran, FN. Egolfopoulos ..............................
Flame propagation speed and Markstein length of spherically expanding flames:

Assessment of extrapolation and measurement techniques. J. Beeckmann, R. Hesse,

J. Schaback, H. Pitsch, E. Varea, N. Chaumeix ......................................
A self-contained progress variable space solution method for thermochemical variables

and flame speed in freely-propagating premixed flamelets. A. Scholtissek, P. Domingo,

L. Vervisch, C. HUSSE . . .. ... e
Combustion properties of Ho/N»/O»/steam mixtures. R. Grosseuvres, A. Comandini,

A. Bentaib, N. Chaumeix ... ...... ... . .
Dilution effects on laminar jet diffusion flame lengths. Z. Wang, P.B. Sunderland,

RL Axelbaum. ... ... .. . . .

LAMINAR FLAMES—Flame Diagnostics

High-speed video analysis of flame oscillations along a PMMA rod after stagnation region
blowoff. S.L. Olson, PV. Ferkul, [ W. Marcum.......................................
The fate of the OH radical in molecular beam sampling experiments. D. Kriiger,
P. OBwald, M. Kihler; P. Hemberger, T. Bierkandt, T. Kasper .........................
Characterization of OH, H,O, and temperature profiles in industrial flame treatment
systems interacting with polymer films. T.R.S. Hayden, D.]. Petrykowski, A. Sanchez,
S.P. Nigam, C. Lapointe, |.D. Christopher, N.T. Wimer; A. Upadhye, M. Strobel,
PE. Hamlington, G.B. Rieker ........... ... .. .. .. . . .. i,
Flame structure of laminar premixed anisole flames investigated by photoionization mass
spectrometry and photoelectron spectroscopy. T. Bierkandt, P. Hemberger, P. OBwald,
D. Kriiger, M. Kohler; T. Kasper . ........... ... .. .. . . i ...
Investigation on spherically expanding flame temperature of n-butane/air mixtures with
tunable diode laser absorption spectroscopy. G. Wang, B. Mei, X. Liu, G. Zhang, Y. Li,

PP
LAMINAR FLAMES—Ignition and Extinction

Ignition by moving hot spheres in H>-O,-N, environments. S. Jones,

J. Melguizo-Gavilanes, J.E. Shepherd ............... ... . ... .. ... ... ... .. ......
Experimental and computational investigation of autoignition of jet fuels and surrogates in

nonpremixed flows at elevated pressures. G. Mairinger, A. Frassoldati, A. Cuoci,

M. Pelucchi, E. Pucher, K. Seshadri......... ... .. . . . . . . . . . . . .
Effect of ignition energy on the uncertainty in the determination of laminar flame speed

using outwardly propagating spherical flames. M. Zhou, G. Li, ]. Liang, H. Ding,

Z.Zhang .. ...
Effects of fuel stratification on ignition kernel development and minimum ignition energy

of n-decane/air mixtures. Y. Wang, W. Han, Z. Chen .................................
Reference natural gas flames at nominally autoignitive engine-relevant conditions.

A. Krisman, C. Mounaim-Rousselle, R. Sivaramakrishnan, J. A. Miller, J. H. Chen. ... ..
Effect of unsteady pressure rise on flame propagation and near-cold-wall ignition.

J. Jayachandran, EN. Egolfopoulos . ........ ... .. ... ... . ... . i,

1497

1505

1513

1521

1529

1537

1547

1555

1563

1571

1579

1589

1597

1605

1615

1623

1631

1639



Wall-impinging laminar premixed n-dodecane flames under autoignitive conditions.
A. Wehrfritz, H. Wang, E.R. Hawkes, Y. Gao, T. Lu..................................
Stationary combustion regimes and extinction limits of one-dimensional stretched
premixed flames in a gap between two heat conducting plates. R. Fursenko, S. Mokrin,
S.Minaev . ... ... ...
Effect of Lewis number on premixed laminar lean-limit flames stabilized on a bluff body.
FH. Vance, Y. Shoshin, |.A. van Oijen, LPH. de Goey ...............................

LAMINAR FLAMES—Kinetic Studies in Flames

Experimental and kinetic investigations of the effect of Ho/CH4/C,Hy4 addition on the

burning properties of practical jet fuel. B.-]. Zhong, H.-S. Peng . ......................
A high-temperature study of 2-pentanone oxidation: experiment and kinetic modeling.

J. Pieper, C. Hemken, R. Biittgen, I. Graf, N. Hansen, KA. Heufer,

K. Kohse-Hoinghaus . ............ .. ... . .. .. i,
Evaluation of chemistry models on methane/air edge flame simulation. B. Duboc,

G. Ribert, P DOMINGO . .. ...
Probing fuel-specific reaction intermediates from laminar premixed flames fueled by two

Cs ketones and model interpretations. W. Sun, T. Tao, H. Liao, N. Hansen, B. Yang . . ..
Experimental and kinetic study of 2,4,4-trimethyl-1-pentene and iso-octane in laminar

flames. E. Hu, G. Yin, . Ku, Z. Gao, Z. Huang ............................ccccoo....
On the chemical characteristics and dynamics of n-alkane low-temperature multistage

diffusion flames. O.R. Yehia, C.B. Reuter; Y. Ju ...,
An experimental laminar flame investigation of dual-fuel mixtures of C4 methyl esters with

C,-C4 hydrocarbon base fuels. M. Salamanca, J. Wullenkord, 1. Graf, S. Schmitt,

L. Ruwe, K. Kohse-Hoinghaus ................. ... ... ... .cccciiiiiiiiiiii. ..
Laminar flame propagation in supercritical hydrogen/air and methane/air mixtures.

W. Liang, W. Li, CK Law. .......... ... . . i,
Effects of radiation heat loss on laminar premixed ammonia/air flames. H. Nakamura,

M. Shindo . . ... .
DME/Oxygen wall-stabilized premixed cool flame. M. Lee, Y. Fan, C.B. Reuter; Y. Ju,

Y. Suzuki .

LAMINAR FLAMES—The Role of Diffusion

Effects of differential diffusion on nonpremixed-flame temperature. A. Almagro,

O. Flores, M. Vera, A. Liidn, A.L. Sdnchez, EA. Williams ............................
The role of tangential diffusion in evaluating the performance of flamelet models. W. Han,

A. Scholtissek, C. HaAsSe .......... ...
Numerical study of tip opening of hydrogen/air Bunsen flame. Y. Mizobuchi, T. Nambu,

T Takeno. ... .. ... . .

LAMINAR FLAMES—Dynamics and Instabilities

Darrieus—Landau instability and Markstein numbers of premixed flames in a Hele-Shaw
cell. E. Al Sarraf, C. Almarcha, J. Quinard, B. Radisson, B. Denet, P. Garcia-Ybarra . ..
Dynamics and burning limits of near-limit hot, warm, and cool diffusion flames of
dimethyl ether at elevated pressures. E. Lin, C.B. Reuter, Y. Ju .......................
Characterization of heat recirculation effects on the stabilization of edge flames in the
near-wake of a mixing layer. Z. Lu, M. Matalon ......................................
The stability of laminar explosion flames. D. Bradley, M. Lawes, R. Mumby, P. Ahmed . ..
Strain rates, flow patterns and flame surface densities in hydrodynamically unstable,
weakly turbulent premixed flames. R. Lamioni, P.E. Lapenna, G. Troiani, F. Creta . . . ..
Propagation and extinction of premixed edge-flames. D.B. Clayton, M.S. Cha, P.D. Ronney

1647

1655

1663

1673

1683

1691

1699

1709

1717

1725

1733

1741

1749

1757

1767

1775

1783

1791

1799
1807

1815
1823



Hydrodynamic and chemical scaling for blow-off dynamics of lean premixed flames
stabilized on a meso-scale bluff-body. Y.J. Kim, B.J. Lee, HG. Im.....................
Ultra-lean hydrogen-enriched oscillating flames behind a heat conducting bluff-body:
Anomalous and normal blow-off. C. Jiménez, D. Michaels, A.F. Ghoniem ..............
Transient interactions between a premixed double flame and a vortex. C.B. Reuter,
VIR Katta, O.R Yehia, Y. Ju ............ i
Unsteady propagation of premixed methane/propane flames in a mesoscale disk burner of
variable-gaps. H.J. Jang, G.M. Jang, NI Kim ............ ...,
Effect of geometrical parameters on thermo-acoustic instability of downward propagating
flames in tubes. A.K. Dubey, Y. Koyama, N. Hashimoto, O. Fujita. ....................
Characteristic patterns of thermodiffusively unstable premixed lean hydrogen flames.
L. Berger, K. Kleinheinz, A. Attili, H. Pitsch .........................................
Effect of Le on criteria of transition to secondary acoustic instability of
downward-propagating flame in a tube with controlled curvature induced by external
laser. Y. Chung, O. Fujita, N. Hashimoto . .......................... ... ..
Impact of pressure fluctuations on the dynamics of laminar premixed flames. G. Beardsell,
G. Blanquart ........ ... .
On the global structure and asymptotic stability of low-stretch diffusion flame:

Forced convection. R.P. Bianchin, M.S. Donini, C.E.C. Cristaldo, EF. Fachini .. .......
Structural response of different Lewis number premixed flames interacting with a toroidal
vortex. C. Bariki, F. Halter, F. Thiesset, C. Chauveau, 1. Gékalp, K. Teav, S. Kheirkhah,

AM. Steinberg ....... .. ...
Premixed flame oscillations in obstructed channels with both ends open. A. Adebiyi,

E. Ridgeway, R. Alkandari, A. Cathreno, D. Valiev, V. Akkerman .....................
Thermal expansion effect on the propagation of premixed flames in narrow channels of

circular cross-section: Multiplicity of solutions, axisymmetry and non-axisymmetry.

A. Dejoan, VN. Kurdyumov ........... .. .. .. .. . i
Impact of the gravity field on stability of premixed flames propagating between two closely

spaced parallel plates. D. Ferndndez-Galisteo, V.N. Kurdyumov ......................
Large scale effects in weakly turbulent premixed flames. PE. Lapenna, R. Lamioni,

G. Troiani, FE. Creta . ........ ... .
Impact of symmetry breaking on the Flame Transfer Function of a laminar premixed

flame. T.L. Kaiser, G. Oztarlik, L. Selle, T. POinsot .. ..........cooueeein ..
Structure and propagation of two-dimensional, partially premixed, laminar flames in diesel

engine conditions. D.K. Dalakoti, A. Krisman, B. Savard, A. Wehrfritz, H. Wang,

M.S. Day, |.B. Bell, E.R. Hawkes . .......... .. .. .. i,

LAMINAR FLAMES—Counterflow Flames

Influences of stoichiometry on steadily propagating triple flames in counterflows.

P. Rajamanickam, W. Coenen, A.L. Sdanchez, FA. Williams ...........................
An apparatus-independent extinction strain rate in counterflow flames. A.E. Long,

H. Burbano, R.L. Speth, A. Movaghar, EN. Egolfopoulos, WH. Green ................
Effect of stoichiometric mixture fraction on nonpremixed H-O,-N; edge-flames. Z. Zhou,

S.S. Applebaum, P.D. Ronney . ...

LAMINAR FLAMES—Coflow Flames

Mechanism on oscillating lifted flames in nonpremixed laminar coflow jets. K. Van,
J. Park, S.H. Yoon, S.H. Chung, M.S. Cha............. .. ... ... ................
Decreasing liftoff height behavior in diluted laminar lifted methane jet flames. K. Van,
KS. Jung, C.S. Yoo, S. Oh, B.]. Lee, M.S. Cha, |. Park, S.H. Chung ...................
Effect of pressure on the characteristics of lifted flames. S. Bang, B.]. Lee, S.H. Chung.. . .

1831

1843

1851

1861

1869

1879

1887

1895

1903

1911

1919

1927

1937

1945

1953

1961

1971

1979

1989

1997

2005
2013



LAMINAR FLAMES—Cellular Flames

Measurement and simulation of partially-premixed cellular tubular flames. D.C. Tinker,
C.A Hall, RW. Ptz . ..o
Evaluation of heat release indicators in lean premixed Hy/Air cellular tubular flames.

LAMINAR FLAMES—Soot Studies in Flames

Detailed investigation of soot formation from jet fuel in a diffusion flame with
comprehensive and hybrid chemical mechanisms. T. Zhang, L. Zhao, M.R. Kholghy,
S. Thion, M.J. TROMSON . ........ ... ... . i
Experimental and numerical study of the evolution of soot primary particles in a diffusion
flame. M.L. Botero, N. Eaves, ].A.H. Dreyer;, Y. Sheng, |. Akroyd, W. Yang, M. Kraft ...
Pressure and temperature dependence of soot in highly controlled counterflow ethylene
diffusion flames. K Gleason, E. Carbone, A. GOMez. . .......... e
Burning characteristics of candle flames in sub-atmospheric pressures: An experimental
study and scaling analysis. Q. Wang, L. Hu, A. Palacios, S.H. Chung ..................

TURBULENT FLAMES—Invited Topical Reviews

Emerging trends in numerical simulations of combustion systems. V. Raman, M. Hassanaly
Mind the gap: Turbulent combustion model validation and future needs. S. Hochgreb . . . .

TURBULENT FLAMES—Non-Premixed

Autoignition-controlled flame initiation and flame stabilization in a reacting jet in
crossflow. T. Yi, B.R. Halls, N. Jiang, ]. Felver; M. Sirignano, B.L. Emerson,
T.C. Lieuwen, J.R. Gord, S. ROy .. ...
Experimental investigation of the auto-ignition of a transient propane Jet-in-Hot-Coflow.
C.M. Arndt, M.]. Papageorge, F. Fuest, .A. Sutton, W. Meier.........................
LES/CMC modelling of ignition and flame propagation in a non-premixed methane jet.
H. Zhang, A. Giusti, E. Mastorakos. .......... .. ... ... ... .. .iiiiiiiiiiiii...
Transient and steady-state behavior of auto-igniting propane and dimethyl ether fuel jets
in high-temperature vitiated coflows. R. Saksena, J.A. Sutton .........................
Direct Numerical Simulation of turbulent nonpremixed “cool" flames: Applicability of
flamelet models. A.G. Novoselov, C.K. Law, M.E. Mueller. ...........................
A mixture-fraction-based hybrid binomial Langevin-multiple mapping conditioning
model. A.P. Wandel, R.P. Lindstedt . ....... ... . . . . . . . . .
Temperature and reaction zone imaging in turbulent swirling dual-fuel flames. M.J. Evans,
J.AM. Sidey, ]. Ye, PR. Medwell, B.B. Dally, E. Mastorakos ..........................
Pressure effects and transition in the stabilization mechanism of turbulent lifted flames.
T.F. Guiberti, W.R. Boyette, W.L. Roberts, AR. Masri................................
Quantifying kinetic uncertainty in turbulent combustion simulations using active
subspaces. W. Ji, Z. Ren, Y. Marzouk, C. K. Law .....................................
Coupling of simplified chemistry with mixing processes in PDF simulations of turbulent
flames. C. Yu, V. Bykov, U. Maas ........... .. .. ... .. .. ...,
Sparse MMC-LES of a Sydney swirl flame. Z. Huo, F. Salehi, S. Galindo-Lopez,
M.J. Cleary, AR Masri ........... ... . i
Numerical simulations of turbulent lifted jet diffusion flames in a vitiated coflow using the
stochastic multiple mapping conditioning approach. S.K. Ghai, S. De, A. Kronenburg . .
Structure of turbulent nonpremixed syngas flames at high pressure. W.R. Boyette,
TF. Guiberti, G. Magnotti, W.L. Roberts............. ... ... .....ccooo ...
Fluid age-based analysis of a lifted turbulent DME jet flame DNS. D.-H. Shin,
E.S. Richardson, V. Aparece-Scutariu, Y. Minamoto, J.H. Chen .......................

2021

2029

2037

2047

2057

2065

2073
2091

2109

2117

2125

2133

2143

2151

2159

2167

2175

2183

2191

2199

2207

2215



Manifold assumptions in modeling radiation heat losses in turbulent nonpremixed
combustion. A.C. Nunno, M.E. Mueller....... ... ... .. . . . . . . . . . ..

TURBULENT FLAMES—Partially-Premixed

On the validity of Damkshler’s first hypothesis in turbulent Bunsen burner flames:
A computational analysis. N. Chakraborty, D. Alwazzan, M. Klein, R.S. Cant . .........
Evaluation of reaction progress variable - mixture fraction statistics in partially premixed
flames. L. Tian, R.P. Lindstedt ... ... ... . . . . . . . . . i
Ensemble-LES analysis of perturbation response of turbulent partially-premixed flames.
M. Hassanaly, V. Raman . ....... ... .. ... ... .. .. .. . . i,
Data assimilation using high-speed measurements and LES to examine local extinction
events in turbulent flames. [.W. Labahn, H. Wu, B. Coriton, |.H. Frank, M. Ihme . . . . ..
Pareto-efficient combustion modeling for improved CO-emission prediction in LES of a
piloted turbulent dimethyl ether jet flame. H. Wu, P.C. Ma, T. Jaravel, M. Ihme. . ... ...
The influence of fuel type and partial premixing on the structure and behaviour of
turbulent autoigniting flames. A.R.W. Macfarlane, M.]. Dunn, A.R. Masri .............
Effect of multiscalar subfilter PDF models in LES of turbulent flames with
inhomogeneous inlets. B.A. Perry, M.E. Mueller.....................................
Assessing the relative importance of flame regimes in Raman/Rayleigh line measurements
of turbulent lifted flames. S. Hartl, R. Van Winkle, D. Geyer, A. Dreizler; G. Magnotti,
C. Hasse, R.S. Barlow . . ... ... .. . .
Structure of a stratified CHy flame with H; addition. S. Schneider, D. Geyer, G. Magnotti,
M.]. Dunn, R.S. Barlow, A. Dreizler.......... .. ... ... ... ... ... .. ... .........
Modeling stratified flames with and without shear using multiple mapping conditioning.
C. Straub, A. Kronenburg, O.T. Stein, R.S. Barlow, D. Geyer.........................
Interaction between self-excited oscillations and fuel-air mixing in a dual swirl combustor.
Z.X. Chen, N. Swaminathan, M. Stohr, W. Meier .......... . ... 0.,
Morphology of wrinkles along the surface of turbulent Bunsen flames — Their
amplification and advection due to the Darrieus—Landau instability. M. Zhang,
A. Patyal, Z. Huang, M. Matalon ......... .. .. .. . ... .. .. .. ... ..

TURBULENT FLAMES—Premixed

Analysis of sub-grid scale modeling of the ideal-gas equation of state in hydrogen—oxygen
premixed flames. G. Ribert, P. Domingo, L. Vervisch.................................
Scalar dissipation rate transport conditional on flow topologies in different regimes of
premixed turbulent combustion. N. Chakraborty, D.H. Wacks, S. Ketterl, M. Klein,
H.G. I, .
DNS study of the optimal heat release rate marker in premixed methane flames. C. Chi,
G. Janiga, K. Zihringer; D. Thévenin ................... .. .. .. .. ...,
Quantification of low Damkshler number turbulent premixed flames. . Hampp,
S. Shariatmadar, R.P. Lindstedt . ... ... ... .. . . . .
On the competing roles of turbulence and differential diffusion in facilitated ignition.
A. Saha, S. Yang, CK Law .......... ... .. .. . i
General correlations of high pressure turbulent burning velocities with the consideration
of Lewis number effect. M.T. Nguyen, D.W. Yu, S.S. Shy.............................
Differential diffusion effects in counter-flow premixed hydrogen-enriched methane and
propane flames. E. Abbasi-Atibeh, |.M. Bergthorson .................................
Identification of premixed flame propagation modes using chemical explosive mode
analysis. C. Xu, [.-W. Park, C.S. Yoo, [ H. Chen, T. Lu................................
Ignition and flame stabilization of a premixed reacting jet in vitiated crossflow.
J-W. Dayton, K Linevitch JrnBM. Cetegen ................. ... ... .. ... ...

2223

2231

2241

2249

2259

2267

2277

2287

2297

2307

2317

2325

2335

2345

2353

2363

2373

2383

2391

2399

2407

2417



Auto-ignition of near-ambient temperature Hy/air mixtures during flame-vortex
interaction. A.M. Steinberg, K. Teav, S. Kheirkhah, C. Bariki, F. Thiesset, C. Chauveau,
E Halter . ...

Application of conditioned structure functions to exploring influence of premixed
combustion on two-point turbulence statistics. V.A. Sabelnikov, A.N. Lipatnikov,

S. Nishiki, T. HaseQawoa . ............. ... oiiiiiuiiii i,

Flame self-interactions with increasing turbulence intensity. S. Trivedi, G.V. Nivarti,

R.S. Cant .. ...

On the statistics of flame stretch in turbulent premixed jet flames in the thin reaction zone
regime at varying Reynolds number. S. Luca, A. Attili, E. Lo Schiavo, F. Creta, F. Bisetti

Interactions between the premixed flame front and the three-dimensional Taylor-Green
vortex. H. Zhou, |. You, S. Xiong, Y. Yang, D. Thévenin, S. Chen ......................

Strain-curvature coupling in harmonically excited, turbulent premixed flames.
S.&wnappa,L.Ihunphrey,B.Enunson,YTIjeuuwn .................................

The influence of large eddies on the structure of turbulent premixed flames characterized
with stereo-PIV and multi-species PLIF at 20 kHz. A W. Skiba, C.D. Carter,

S.D. Hammack, J.D. Miller, ].R. Gord, J.E. Driscoll ..................................

The role of flow interaction in flame-flame interaction events in a dual burner experiment.
A. Tyagi, I. Boxx, S. Peluso, J. O’Connor ......... ... .0 i,

Local entrainment velocity in a premixed turbulent annular jet flame. L. Cifuentes,

A Rempf, C.DOPAzo . ... ..o

Evolution of flame-conditioned velocity statistics in turbulent premixed jet flames at low
and high Karlovitz numbers. J.F. MacArt, T. Grenga, M.E. Mueller....................

Reproducing curvature effects due to differential diffusion in tabulated chemistry for
premixed flames. . Schlup, G. Blanquart ................ ... ... ... ... ... ... ... ...

Numerical modeling of turbulent premixed combustion using RANS based stochastic
multiple mapping conditioning approach. S.K. Ghai, S. De ...........................

Scaling and collapse of conditional velocity structure functions in turbulent premixed
flames. S.H.R. Whitman, C.A.Z. Towery, A.Y. Poludnenko, P.E. Hamlington ...........

Structure and burning velocity of turbulent premixed methane/air jet flames in
thin-reaction zone and distributed reaction zone regimes. Z. Wang, B. Zhou, S. Yu,

C. Brackmann, Z. Li, M. Richter, M. Aldén, X.-S. Bai ............. ... i,

Performance assessment of flamelet models in flame-resolved LES of a high Karlovitz
methane/air stratified premixed jet flame. F.C.C. Galeazzo, B. Savard, H. Wang,

E.R. Hawkes, ].H. Chen, G.C. Krieger Filho ............. ... ... ... ...............

Large eddy simulation/dynamic thickened flame modeling of a high Karlovitz number
turbulent premixed jet flame. W. Han, H. Wang, G. Kuenne, E.R. Hawkes, |.H. Chen,
J Janicka, C. HASSe . .............. i

Effects of heat release and fuel type on highly turbulent premixed jet flames. L. Paxton,

J. Smolke, EN. Egolfopoulos ......... .. .. .. . . .

Multi-environment PDF modeling for turbulent piloted premixed jet flames. J. Kim,
N.Kim, Y. Kime ..o

Propagation of a hemispherical flame over a heat-absorbing surface. V. Golub, A. Korobov,
A. Mikushkin, V. Petukhov, V. Volodin . ......... .. . . . . . . . . . .

Virtual chemistry for temperature and CO prediction in LES of non-adiabatic turbulent
flames. G. Maio, M. Cailler; R. Mercier, B. Fiorina....................ccciiiiiiiii...

An a priori analysis of a DNS database of turbulent lean premixed methane flames for
LES with finite-rate chemistry. A.]. Aspden, N. Zettervall, C. Fureby .................

Cellular instability in Le < 1 turbulent expanding flames. Z. Liu, S. Yang, C.K. Law,

A Saha ...

Topology of pocket formation in turbulent premixed flames. S. Trivedi, R. Griffiths,

H. Kolla, . H. Chen, R.S. Cant ............. ... .. ...

2425

2433

2443

2451

2461

2469

2477

2485

2493

2503

2511

2519

2527

2537

2545

2555

2565

2573

2583

2591

2601

2611

2619



Study of a thermo-acoustic instability triggering in a low-swirl burner using simultaneous
time-resolved acetone and OH-PLIF. A. Renaud, T. Yokomori, S. Tachibana. . ... ... ...
Direct numerical simulation of flame stabilization assisted by autoignition in a reheat gas
turbine combustor. K. Aditya, A. Gruber, C. Xu, T. Lu, A. Krisman, M.R. Bothien,
JH. Chen ...

SOLID FUEL COMBUSTION—Invited Topical Review
Measurements and modelling of oxy-fuel coal combustion. S. Li, Y. Xu, Q. Gao ..........
SOLID FUEL COMBUSTION—Biomass and Waste

Single particle ignition and combustion of pulverized pine wood, wheat straw, rice husk
and grape pomace. W. Weng, M. Costa, M. Aldén, Z. Li ..............................
Catalytic cracking of tar derived from the pyrolysis of municipal solid waste fractions over
biochar. P. Lu, Q. Huang, Y. Chi, F. Wang, J. Yan ....................................
Measurement and kinetics of elemental and atomic potassium release from a burning
biomass pellet. Y. Liu, Z. Wang, |. Xia, L. Vervisch, K. Wan, Y. He, R. Whiddon,
H. Bahai, K. Cen. ...... ... s
Biomass fly ash deposition in an entrained flow reactor. Y. Laxminarayan, PA. Jensen,
H. Wu, F]. Frandsen, B. Sander, P. Glarborg........................................
A model of the chemical composition and pyrolysis kinetics of lignin. K. Dussan, S. Dooley,
RED. Monaghan ........... ... ... ... .. . i,
Effect of feedstock water leaching on ignition and PM; o emission during biomass
combustion in a flat-flame burner reactor. X. Wang, A. Adeosun, Z. Hu, Z. Xiao,
D. Khatri, T Li, H. Tan, R.L. Axelbaum. . ...... ... ... . . . . . . . . . . . ...
Effects of Ca and Na acetates on nitrogen transformation during sewage sludge pyrolysis.
S. Cheng, Y. Qiao, J. Huang, W. Wang, Z. Wang, Y. Yu, M. Xu ........................
Reduction effect of co-firing of torrefied straw and bituminous coal on PM| emission
under both air and oxyfuel atmosphere. C. Li, C. Wen, W. Wang, W. Wang, H. Chen,
D.Yu, M. Xt ..
Effect of the torrefaction on the emission of PM;( from combustion of rice husk and its
blends with a lignite. J. Han, D. Yu, X. Yu, F. Liu, |. Wu, X. Zeng, G. Yu, M. Xu ........
Formation mechanism of hydroxyacetone in glucose pyrolysis: A combined experimental
and theoretical study. B. Hu, Q. Lu, X.-y. Jiang, |. Liu, M.-s. Cui, C.-q. Dong, Y.-p. Yang
Volatile—char interactions: Roles of in situ volatiles with distinctly-different chemistry in
determining char structure and reactivity. X. Chen, H. Wu ...........................

SOLID FUEL COMBUSTION—Coal Combustion

Predicting ultimate soot yields from any coal. S. Niksa .................................
Predicting nitrogen release during coal tar decomposition. S. Niksa .....................
Ash cenosphere fragmentation during pulverised pyrite combustion: Importance of
cooling. H. W, Y. Li .. ...oooo o
An intrinsic kinetics model to predict complex ash effects (ash film, dilution, and
vaporization) on pulverized coal char burnout in air (O2/N,) and oxy-fuel (0,/CO>)
atmospheres. Y. Niu, S. Liu, C.R. Shaddix, S. Hui ...................................
Alkali metal emissions in an early-stage pulverized-coal flame: DNS analysis of reacting
layers and chemistry tabulation. K. Wan, L. Vervisch, |. Xia, P. Domingo, Z. Wang,
Y. Liu, K Cen ...
Molecular-beam mass spectrometry study of oxy-combustion in a novel coal-plate
experiment. D. Felsmann, M. Baroncelli, |. Beeckmann, H. Pitsch ....................
Comprehensive evolution mechanism of SO, formation during pyrite oxidation. Y. Yang,
J. Liu, F. Liu, Z. Wang, Z. Zhang ... ........ .. ... .. . ...

2627

2635

2643

2663

2673

2681

2689

2697

2705

2715

2723

2733

2741

2749

2757
2765

2773

2781

2791

2801

2809



Statistics of reaction progress variable and mixture fraction gradients of a pulverised coal
jet flame using Direct Numerical Simulation data. U. Ahmed, C.T. d’Auzay, M. Muto,
N. Chakraborty, R. Kurose ........... .. ... ... .. .. . i,

Mechanism on the contribution of coal/char fragmentation to fly ash formation during
pulverized coal combustion. Q. Gao, S. Li, Y. Zhao, Q. Yao ...........................

Oxy-combustion of coal in liquid-antimony-anode solid oxide fuel cell system. T. Cao,

P. Song, Y. Shi, A.F. Ghoniem, N. Cai . .......... ... ..
Fragmentation of pulverized coal in a laminar drop tube reactor: Experiments and model.
O. Senneca, S. Heuer, P. Bareschino, M. Urciuolo, F. Pepe, M. Schiemann, R. Chirone,

VoScherer . ... ...

Experimental and numerical investigation of a stagnation pulverised coal flame.

M. Vascellari, D. Messig, A. Scholtissek, C. Hasse, M. Xia, B. Fiorina, N. Darabiha . . . . .

Numerical study of coal particle ignition in air and oxy-atmosphere. S. Farazi, A. Attili,
S.Kang, H. Pitsch......... .. .. . .

Effects of mechanical stresses around single tube on ash shedding in pulverized coal
combustor. N. Sato, S.-i. Ueno, E. Ohno, M. Tamura, Y. Ueki, R. Yoshiie, I. Naruse . . . ..

Prediction of soot formation characteristics in a pulverized-coal combustion field by large
eddy simulations with the TDP model. H. Takahashi, N. Hashimoto, H. Watanabe,

R. Kurose, O. Fujfita............ ... . . .. . i,

Multi-parameter diagnostics for high-resolution in-situ measurements of single coal
particle combustion. J. Kiser; T. Li, N. Vorobiev, A. Dreizler, M. Schiemann, B. Béhm . .

A three mixture fraction flamelet model for multi-stream laminar pulverized coal
combustion. X. Wen, Y. Luo, H. Wang, K. Luo, H. Jin, |. Fan .........................

Investigating particle and volatile evolution during pulverized coal combustion using
high-speed digital in-line holography. L. Yao, C. Wu, Y. Wu, L. Chen, J. Chen, X. Wu,
K oCen ..o

Influence of combustion temperature and coal types on alumina crystal phase formation of
high-alumina coal ash. S. Zhu, M. Zhang, Z. Li, Y. Zhang, H. Yang, J. Sun, |. Lyu ... ...

Evaluation of a flamelet/progress variable approach for pulverized coal combustion in a
turbulent mixing layer. M. Rieth, A.M. Kempf, O.T. Stein, A. Kronenburg, C. Hasse,

M. Vascellari .. ... ... . . . .

Spherical turbulent flame propagation of pulverized coal particle clouds in an O»/N»
atmosphere. K. Hadi, R. Ichimura, N. Hashimoto, O. Fujita . .........................

Predicting kinetic parameters for coal devolatilization by means of Artificial Neural
Networks. J. Xing, K. Luo, H. Pitsch, H. Wang, Y. Bai, C. Zhao, ]. Fan ................

A deep insight into arsenic adsorption over y-Al,O3 in the presence of SO»/NO.

Y. Huang, Y. Yang, H. Hu, M. Xu, H. Liu, X. Li, X. Wang, H. Yao......................

Experimental study on electrostatic removal of high-carbon particle in high temperature
coal pyrolysis gas. C. Zheng, X. Liu, X. Xu, P. Yan, Q. Chang, Y. Wang, X. Gao ... ......

Heterogeneous reaction mechanism of elemental mercury oxidation by oxygen species
over MnO; catalyst. Z. Wang, |. Liu, Y. Yang, F. Liu, . Ding. .........................

SOLID FUEL COMBUSTION—Fundamental Studies

Effect of steam on the single particle ignition of solid fuels in a drop tube furnace under
air and simulated oxy-fuel conditions. R.B. Kops, F.M. Pereira, M. Rabagal, M. Costa. . .
A thermogravimetric method for the measurement of CO/CO; ratio at the surface of
carbon during combustion. W. Hu, E. Marek, F. Donat, |.S. Dennis, S.A. Scott . ........
Prediction of particle sticking efficiency for fly ash deposition at high temperatures.
X Yang, D. Ingham, L. Ma, M. Troiano, M. Pourkashanian. ..........................
Direct observations of single particle fragmentation in the early stages of combustion
under dry and wet conventional and oxy-fuel conditions. M. Rabagal, R.B. Kops,
EM. Pereira, M. COStQ . ......... . . .. . e

2821

2831

2841

2849

2857

2867

2875

2883

2893

2901

2911

2919

2927

2935

2943

2951

2959

2967

2977

2987

2995

3005



Generalized two-dimensional correlation infrared spectroscopy to reveal the mechanisms
of lignocellulosic biomass pyrolysis. Y. Chen, B. Liu, H. Yang, X. Wang, X. Zhang,
H. Chen. ...
Rational design of thermogravimetric experiments to determine intrinsic char gasification
kinetics. M.A. Kibria, P. Sripada, S. Bhattacharya ...................................
Ignition model of boron particle based on the change of oxide layer structure. X. Hu,
Y. Xu, W. Ao, Z. Zeng, C. Hu, X. Zhu .. ... i,
Simultaneous imaging of Mie scattering, PAHs laser induced fluorescence and soot laser
induced incandescence to a lab-scale turbulent jet pulverized coal flame. J. Hayashi,
N. Hashimoto, N. Nakatsuka, K. Tainaka, H. Tsuji, K. Tanno, H. Watanabe, H. Makino,
F Akamatsu ... ... ..
The fluorescence interference in Raman spectrum of raw coals and its application for
evaluating coal property and combustion characteristics. J. Xiang, J. Liu, J. Xu, S. Su,
H. Tang, Y. Hu, M.E. Mostafa, K. Xu, Y. Wang, S. Hu ................................
A novel single particle study of steam gasification kinetics of a coal-derived char at high
temperatures and pressures. M.A. Kelley, S.R. Smith, [ M. Porter.....................
The effect of bulk gas diffusivity on apparent pulverized coal char combustion kinetics.
C.R. Shaddix, E.S. Hecht, C. Gonzalo-Tirado, B.S. Haynes . ..........................
A full spectrum k-distribution based non-gray radiative property model for unburnt char.
J Guo, F. Hu, W. Luo, P. Li, Z. Liu . ............. ... .. ... ... ... ...
Effect of Fe;O3 nanoparticles on combustion of coal surrogate (Anisole): Enhanced
ignition and formation of persistent free radicals. J. Al-Nu’airat, B.Z. Dlugogorski,
I Oluwoye, X. Gao, M. Altarawneh .......... .. .. ... . ... .. ... ... .. .........

SOLID FUEL COMBUSTION—Oils and Sludge

Continuous catalytic pyrolysis of oily sludge using U-shape reactor for producing
saturates-enriched light oil. B. Lin, Q. Huang, M. Ali, F. Wang, Y. Chi, . Yan ..........

The role of local thermal non-equilibrium in modelling smouldering combustion of
organic liquids. M.A.B. Zanoni, J.L. Torero, J.1. Gerhard .............................

In situ upgrading of bio-oil via CaO catalyst derived from organic precursors. L. Yi, H. Liu,

K Xiao, G. Wang, Q. Zhang, H. Hu, H. Yao . ...............................oo....
SOLID FUEL COMBUSTION—Solid Propellants and Metals

Effect of binder melt flow on the leading edge flames of solid propellant sandwiches.
K. Gnanaprakash, S.R. Chakravarthy ........... .. .. ... ... ... .. ... ..........
Additive manufacturing of ammonium perchlorate composite propellant with high solids
loadings. M.S. McClain, LE. Gunduz, S.F. Son ...........................ocoooo....
Determination of aluminum-air burning velocities using PIV and Laser sheet tomography.
R. Lomba, P. Laboureur, C. Dumand, C. Chauveau, F. Halter ........................
Binder melt: Quantification using SEM/EDS and its effects on composite solid propellant
combustion. K. Nagendra, C. Vijay, PA. Ramakrishna ...............................
The effects of SiO; and TiO; on the two-phase burning behavior of aqueous HAN
propellant. J.C. Thomas, G.D. Homan-Cruz, |.M. Stahl, E.L. Petersen ................
Predictive kinetics for the thermal decomposition of RDX. X. Chen, C.F. Goldsmith . . ...
Experimental study of a confined premixed metal combustor: Metal flame stabilization
dynamics and nitrogen oxides production. D. Laraqui, O. Allgaier; C. Schonnenbeck,
G. Leyssens, |.-F. Brilhac, R. Lomba, C. Dumand, O. Guézet .........................
Stabilized, flat iron flames on a hot counterflow burner. M. McRae, P. Julien, S. Salvo,
S. Goroshin, D.L. Frost, | M. Bergthorson ................................c0co....
Chemical kinetics of multi-component pyrotechnics and mechanistic deconvolution of
variable activation energy. A. Ambekar; J.J. Yoh ............ ... .. ... ... ..
Influence of edge propagation on downward flame spread over three-dimensional PMMA
samples. T. Delzeit, L. Carmignani, T. Matsuoka, S. Bhattacharjee ....................

3013

3023

3033

3045

3053

3061

3071

3081

3091

3101

3109

3119

3127

3135

3143

3151

3159

3167

3175

3185

3193

3203



SPRAY, DROPLET, AND SUPERFICIAL COMBUSTION—Physical Properties

Change of evaporation rate of single monocomponent droplet with temperature using
time-resolved phase rainbow refractometry. Y. Wu, H. Li, X. Wu, G. Gréhan, L. Mddler,

C.CTUG . ..o 3211
A molecular dynamics study of fuel droplet evaporation in sub- and supercritical
conditions. G. Xiao, KH. Luo, X. Ma, S. Shuai ....... ... . ... . . . . . . . . . . . . ... ... 3219

A hybrid droplet vaporization-chemical surrogate approach for emulating vaporization,
physical properties, and chemical combustion behavior of multicomponent fuels.

AY. Cooney, S.L. Singer. . ......... ... ... .. .. . 3229
Experimental investigation of spray characteristics of a liquid jet in a turbulent subsonic
gaseous crossflow. M. Broumand, M.M.A. Ahmed, M. Birouk ......................... 3237

Effects of fuel viscosity on the primary breakup dynamics of a high-speed liquid jet with

comparison to X-ray radiography. L. Bravo, D. Kim, F. Ham, C. Powell, A. Kastengren . 3245
Impact of non-ideal transport modeling on supercritical flow simulation. U. Guven,

G. Ribert . . ... . 3255
Application of a multiple mapping conditioning mixing model to ECN Spray A. A. Varna,

A. Wehrfritz, E.R. Hawkes, M.]. Cleary, T. Lucchini, G. D’Errico, S. Kook, Q.N. Chan . 3263
Comparison of the Optical Connectivity Method to X-Ray spray measurements in the near

field of a diesel injector. K. Groger, M. Kaiser, . Wang, F. Dinkelacker ................ 3271
SPH simulation of fuel drop impact on heated surfaces. X. Yang, M. Ray, S.-C. Kong,

C.-B. M. KWeon . ......... . 3279
Spray impingement wall film breakup by wave entrainment. X. Li, H. Pan, X. Dong,

D. Hung, M. Xu. ... 3287

SPRAY, DROPLET, AND SUPERFICIAL COMBUSTION—Ignition

Coupling of turbulence on the ignition of multicomponent sprays. P.B. Govindaraju,

T Jaravel, M. Thime. . ......... ... .. ... .. . i 3295
Large-eddy simulations of transcritical injection and auto-ignition using diffuse-interface
method and finite-rate chemistry. PC. Ma, H. Wu, T. Jaravel, L. Bravo, M. Ihme. . .. ... 3303

Ignition characteristics of hypergolic fuels with various N-substituents. S.V. Khomik,
S.V. Usachev, S.P. Medvedev, A.A. Cherepanov, S.V. Stovbun, V.N. Mikhalkin,

G.L. Agafonov . ... 3311
Impact of nitric oxide on n-heptane and n-dodecane autoignition in a new high-pressure
and high-temperature chamber. H. Ajrouche, O. Nilaphai, C. Hespel, F. Foucher ... ... 3319

SPRAY, DROPLET, AND SUPERFICIAL COMBUSTION—Flames

Partially premixed flamelet in LES of acetone spray flames. Y. Hu, R. Kurose ............ 3327
Assessment of spray combustion models in large-eddy simulations of a polydispersed

acetone spray flame. Q. Wang, T Jaravel, M. Thime .................................. 3335
Binary collision of a burning droplet and a non-burning droplet of xylene: Outcome

regimes and flame dynamics. G. Xiong, R. Gandhi, X. Zhong, L. Médler, S.D. Tse . . . . .. 3345
Three stage cool flame droplet burning behavior of n-alkane droplets at elevated pressure

conditions: Hot, warm and cool flame. T.I. Farouk, D. Dietrich, FL. Dryer ............ 3353
A DNS evaluation of mixing and evaporation models for TPDF modelling of nonpremixed

spray flames. [.C.K. Tang, H. Wang, M. Bolla, A. Wehrfritz, E.R. Hawkes. ............. 3363
On the behavior of spray combustion in a turbulent spatially-evolving jet investigated by

direct numerical simulation. A. Abdelsamie, D. Thévenin............................. 3373
Oscillatory cool flame combustion behavior of submillimeter sized n-alkane droplet under

near limit conditions. EE. Alam, A.C. Aghdam, F.L. Dryer, T1. Farouk................ 3383
Effect of non-zero relative velocity on the flame speed of two-phase laminar flames.

B. Rochette, E. Riber, B. CUENOt . ........ ... 3393

Combustion characteristics and liquid-phase visualisation of single isolated diesel droplet
with surface contaminated by soot particles. A.FA. Rasid, Y. Zhang ................... 3401



Flame-spread limit from interactive burning droplets in microgravity. Y. Yoshida, K. Iwai,
K. Nagata, T. Seo, M. Mikami, O. Moriue, T. Sakashita, M. Kikuchi, T. Suzuki,

M. Nokura ... ... . . . 3409
Combustion of foamed emulsion with a high content of water. B. Kichatov, A. Korshunov,
AL KIVCTIN . . e e e e 3417

DETONATIONS, EXPLOSIONS, AND SUPERSONIC COMBUSTION—Detonations

Enhancement of continuously rotating detonation in hydrogen and oxygen-enriched air.

Q. Xie, B. Wang, H. Wen, W. He, P. Wolanski........................................ 3425
Characterizing continuously rotating detonation via nonlinear time series analysis. W. He,
Q. Xie, Z. J[i,Z. Rao, B.Wang ........... ... ... ... .. . 3433

Three-dimensional numerical thrust performance analysis of hydrogen fuel mixture
rotating detonation engine with aerospike nozzle. N. Jourdaine, N. Tsuboi, K. Ozawa,

T Kojima, A K Hayashi ........... ... .. .. .. .. .. ... .. ccciiiiiiiiiii... 3443
Energy coupling mechanism for pulse detonation ignition of a scramjet cavity.
D. Cuppoletti, . Ombrello, K. Rein ........ .. .. .. ... ... .. .. ... ... 3453

Critical condition of inner cylinder radius for sustaining rotating detonation waves in
rotating detonation engine thruster. A. Kawasaki, T. Inakawa, J. Kasahara, K. Goto,

K Matsuoka, A. Matsuo, I. Funaki .......... . . . . . . . . . 3461
Experimental characterization of RDE combustor flowfield using linear channel. J.R. Burr,
K H. YU oo 3471

Investigation of the structure of detonation waves in a non-premixed hydrogen—air rotating
detonation engine using mid-infrared imaging. B.A. Rankin, ].R. Codoni, K.Y. Cho,

J.L. Hoke, FR. Schauer......... ... .. ... .. . .. .. i, 3479
A new ignition time model applied to super knock. K.P. Grogan, M. Ihme ............... 3487
Compressible turbulent flame speeds of highly turbulent standing flames. J. Sosa,

J. Chambers, KA. Ahmed, A. Poludnenko, VN. Gamezo ............................. 3495
Ignition of hydrogen-air mixtures under volumetric expansion. R. Mével,

J. Melguizo-Gavilanes, D. Davidenko . ................ .. .. ... .. ... ... ......... 3503
Detonation initiation from shock and material interface interactions in hydrogen-air

mixtures. RW. Houim, B.D. Taylor............ .. ... ... ... ... ... ............ 3513
Flame acceleration and transition to detonation: Effects of a composition gradient in a

mixture of methane and air. W. Zheng, C.R. Kaplan, RW. Houim, E.S. Oran .......... 3521
Detonation onset in a thermally stratified constant volume reactor. A. Sow, B.]. Lee,

FE. Herndndez Pérez, HG. Im ... ... .. . i 3529
A numerical study on the instability of oblique detonation waves with a two-step

induction—reaction kinetic model. P. Yang, H. Teng, H.D. Ng, Z. Jiang................. 3537
The role of cellular instability on the critical tube diameter problem for unstable gaseous

detonations. H. Xu, X. Mi, C.B. Kiyanda, H.D. Ng, ] H.S. Lee, C. Yao ................. 3545
Experimental investigation of near-limit gaseous detonations in small diameter spiral

tubing. W. Cao, D. Gao, HD. Ng, JH.S. Lee ........................coiiiiiiiii.. 3555
The Effect of Curvature and Confinement on Gas-Phase Detonation Cellular Stability.

C. Chiquete, M. Short, [.]. Quirk ... ... ... ... ... .. .. . . . 3565
Effect of increasing channel width on the structure of rotating detonation wave.

V.R. Katta, KY. Cho, ].L. Hoke, ].R. Codoni, F.R. Schauer, W.M. Roquemore .......... 3575
The propagation characteristics of curved detonation wave: Experiments in helical

channels. Z. Pan, K. Chen, J. Qi, P. Zhang, Y. Zhu, J. Pan, M. Gui . .................... 3585
Propagation of a stable gaseous detonation in a circular arc configuration. M. Short,

C. Chiquete, J.]. Quirk ..... ... .. . 3593
An intrinsic velocity—curvature—acceleration relationship for weakly unstable gaseous

detonations. S.I. Jackson, C. Chiquete, M. Short ..................................... 3601

Effect of sandpaper-like small wall roughness on deflagration-to-detonation transition in a
hydrogen—oxygen mixture. S. Maeda, M. Fujisawa, S. Ienaga, K. Hirahara, T. Obara . . . 3609



Numerical investigation on propagation behavior of gaseous detonation in water spray.

H. Watanabe, A. Matsuo, K. Matsuoka, A. Kawasaki, |. Kasahara ..................... 3617
Numerical analysis of wedge-induced oblique detonations in two-phase kerosene—air

mixtures. Z. Ren, B. Wang, G. Xiang, L. Zheng .. .................................... 3627
Revisiting unsteady shock-induced combustion with modern analysis techniques.

PK. Pavalavanni, C.H. Sohn, B.]. Lee, [.-Y. Choi .................................... 3637

DETONATIONS, EXPLOSIONS, AND SUPERSONIC COMBUSTION—Explosions

Direct measurement of energy loss due to aging effects in the condensed phase explosive

PBX 9404. S.I. Jackson, E.K. Anderson, L.G. Hill . ................................... 3645
Shock wave generation by collapse of an explosive bubble in water. K. Ishii, N. Watanabe 3653
Fast-flame limit for hydrogen/methane-air mixtures. G. Ciccarelli, N. Chaumeix,

A.Z. Mendiburu, K N'Guessan, A. Comandini .......... ... . . . . ... . . . . i i ... 3661
Modeling the formation and growth of instabilities during spherical flame propagation.

C.R.L. Bauwens, |.M. Bergthorson, S.B. Dorofeev ................................... 3669
Using an extended CFD-DEM for the two-dimensional simulation of shock-induced

layered coal-dust combustion in a narrow channel. K. Shimura, A. Matsuo ............ 3677

DETONATIONS, EXPLOSIONS, AND SUPERSONIC COMBUSTION—
Supersonic Combustion

Computational realization of multiple flame stabilization modes in DLR strut-injection

hydrogen supersonic combustor. K. Wu, P. Zhang, W. Yao, X. Fan..................... 3685
Large Eddy Simulation of a supersonic lifted flame using the Eulerian stochastic fields
method. Y. P. de Almeida, S. Navarro-Martinez. . ........... ... 3693

An experimental and computational study of hydrogen—air combustion in the LAPCAT II
supersonic combustor. A. Vincent-Randonnier, V. Sabelnikov, A. Ristori, N. Zettervall,
C.Fureby .......... .. 3703
Mechanism of flame acceleration and detonation transition from the interaction of a
supersonic turbulent flame with an obstruction: Experiments in low pressure

propane—oxygen mixtures. W. Rakotoarison, B. Maxwell, A. Pekalski, M.I. Radulescu ... 3713
Local supersonic and subsonic combustion mode transition in a supersonic jet flame.

D. Cao, G. He, F. Qin, D. Michaels .............. ... ... ... ... i, 3723
Cavity flameholding in an optical axisymmetric scramjet in Mach 4.5 flows. Q. Liu,

D. Baccarella, W. Landsberg, A. Veeraragavan, T. Lee ............................... 3733

Supersonic combustion induced by reflective shuttling shock wave in fan-shaped

two-dimensional combustor. M. Yamaguchi, K. Matsuoka, A. Kawasaki, |. Kasahara,

H. Watanabe, A. Matsuo. . ........... ... 3741
Analysis of supersonic combustion characteristics of ethylene/methane fuel mixture on

high-speed measurements of CH* chemiluminescence. S. Nakaya, R. Kinoshita, |. Lee,

H. Ishikawa, M. TsUe . .. ... e 3749

FIRE RESEARCH—Flame Speed

Opposed-flow flame spread in a narrow channel: Prediction of flame spread velocity.

K. Funashima, A. Masuyama, K. Kuwana, G. Kushida ............................... 3757
Flame spread and burning rates through vertical arrays of wooden dowels. L. Jiang,

Z. Zhao, W. Tang, C. Miller, J.-H. Sun, M.]. Gollner.................................. 3767
Laminar flame speeds of DEMP, DMMP, and TEP added to H»- and CHy-air mixtures.

T. Sikes, O. Mathieu, W.D. Kulatilaka, M.S. Mannan, E.L. Petersen ................... 3775
Experimental and theoretical study on near-floor flame spread along a thin solid. M. Goto,

K Kuwana, G. Kushida, S. Yazaki . ......... . . . . . . . . . . . i . 3783

On simulating concurrent flame spread in reduced gravity by reducing ambient pressure.
M. Thomsen, C. Fernandez-Pello, D.L. Urban, G.A. Ruff, S.L. Olson .................. 3793



Concurrent flame spread over externally heated Nomex under mixed convection flow.
M. Thomsen, X. Huang, C. Fernandez-Pello, D.L. Urban, GA. Ruff...................
The interaction between fuel inclination and horizontal wind: Experimental study using
thin wire. Y. Lu, X. Huang, L. Hu, C. Fernandez-Pello ...............................
Downward flame spreading over electric wire under various oxygen concentrations.
Y. Konno, N. Hashimoto, O. Fujita ....... .. ... . . . .
Near limit flame spread over thin solid fuels in a low convective microgravity environment.
B.P. Kumar, A. Kumar, A. Karpov ............ ... ... .. ... ... . i

FIRE RESEARCH—Flame Length

Interaction of two parallel rectangular fires. N. Liu, S. Zhang, X. Luo, ]. Lei, H. Chen,
X Xie, L. Zhang, R. Tu ........... .. .
Flame length of non-buoyant turbulent slot flame. W. Gao, N. Liu, Y. Jiao, X. Xie, Y. Pan,
Z. Li, X. Luo, L. Zhang, R. Tu . .......... .. .. .. .. .. .. . . ..
Flame length of buoyant turbulent slot flame. W. Gao, N. Liu, Y. Jiao, X. Xie, Y. Pan, Z. Li,
X Luo, L. Zhang, R. Tu ......... .. ... i

FIRE RESEARCH—Enclosure Fires

Facade flame height and horizontal extending distance from opening of compartment fire
with external sideward wind. L. Hu, X. Sun, X. Zhang, F Ren.........................
Temperature evolution and transition inside fire compartment with an opening subject to
external sideward wind. X. Sun, X. Zhang, L. Hu, K. Kuwana . ........................
Experimental study and analysis on flame lengths induced by wall-attached fire impinging
upon an inclined ceiling. X. Zhang, L. Hu, M.A. Delichatsios, . Zhang ................
Experimental study on fallout behaviour of tempered glass fagades with different frame
insulation conditions in an enclosure fire. Y. Wang, . Sun, L. He, Q. Wang, D. Rush ...
Experimental study on merging behaviors of two identical buoyant diffusion flames under
an unconfined ceiling with varying heights. H. Wan, Z. Gao, . Ji, L. Wang, Y. Zhang . . .
An experimental study on the effect of fire growth in a lower-floor compartment on fire
evolution and facade flame ejection from an upper-floor compartment. . Ren, X. Zhang,
L. Hu, XoSun . . ...
Experimental study on evolution of compartment fire and facade flame through an
opening with the fire source attached to a backwall at different elevations. X. Sun,
L. Hu, X. Zhang, F. Ren ........... ... ... ... i i,

FIRE RESEARCH—Pool, Jet, and Tunnel Fires

Towards predictive simulations of gaseous pool fires. G. Maragkos, T. Beji, B. Merci. . . . ..
An experimental study on flame envelope morphologic characteristics of

downward-orientated buoyant turbulent jet fires. S. Liu, L. Hu . ......................
Modeling of large-scale under-expanded hydrogen jet fires. J.-L. Consalvi, F. Nmira . . ...
Modeling of flame extinction/re-ignition in oxygen-reduced environments. N. Ren,

D. Zeng, KV. Meredith, Y. Wang, S.B. Dorofeev .....................................
Broadband modulated absorption/emission technique to probe sooting flames:

Implementation, validation, and limitations. A. Guibaud, |.M. Citerne, ].M. Orlac’h,

O. Fujita, |.-L. Consalvi, ].L. Torero, G. Legros .....................................
Interpretation on fire interaction mechanisms of multiple pool fires. Y. Jiao, W. Gao,

N. Liu, |. Lei, X. Xie, L. Zhang, R. Tu . ........ .. .. ... ... ...
Effects of fire source position on smoke extraction efficiency by natural ventilation through

a board-coupled shaft during tunnel fires. H. Cong, X. Wang, X. Kong, H. Xu ..........
Development of a technique for establishing a pseudo tunnel length. F. Tanaka,

K. Fukaya, KAM. Moinuddin .......... .. .. ... ... . .. .. ... ...

3801

3809

3817

3825

3833

3843

3851

3859

3869

3879

3889

3899

3909

3919

3927

3935
3943

3951

3959

3967

3975

3985



FIRE RESEARCH—Polymer Combustion

Piloted ignition delay times on optically thin PMMA cylinders. N. Herndndez, A. Fuentes,
P Reszka, A.C. Ferndndez-Pello ... ...... .. . . . .. . . . . . . . . . . i
PMMA rod stagnation region flame blowoff limits at various radii, oxygen concentrations,
and mixed stretch rates. [ W. Marcum, PV. Ferkul, S.L. Olson ........................

Validation of PMDI-based polyurethane foam model for fire safety applications. S.N. Scott,

R.M. Keedy, V.E. Brunini, M.W. Kury, A.B. Dodd, J.L. Urban, A.C. Fernandez-Pello . . .
An experimental and numerical study of thermal and chemical structure of downward

flame spread over PMMA surface in still air. O.P. Korobeinichev, A.I. Karpov,

A.A. Bolkisev, A.A. Shaklein, M.B. Gonchikzhapov, A.A. Paletsky, A.G. Tereshchenko,

A.G. Shmakov, LE. Gerasimov, A. Kumar ............. ... ...

FIRE RESEARCH—Smouldering Combustion and Charring

Upward-and-downward spread of smoldering peat fire. X. Huang, G. Rein ..............
Transient gas and particle emissions from smouldering combustion of peat. Y. Hu,

E. Christensen, F. Restuccia, G. Rein .......... ... . . i,
Determining the conditions that lead to self-sustained smouldering combustion by means

of numerical modelling. M.A.B. Zanoni, |.L. Torero, J.I. Gerhard .....................
The effect of chemical composition on the charring of wood across scales. F. Richter

A. Atreya, P. Kotsovinos, G. Rein ............... ... ... ... .. ... ..
Effects of atmospheric oxygen on horizontal peat smoldering fires: Experimental and

numerical study. J. Yang, N. Liu, H. Chen, W. Gao, R. Tu.............................
Smoldering and spontaneous transition to flaming over horizontal cellulosic insulation.

J. Yang, N. Liu, H. Chen, W. Gao . ............... i,
Near-extinction behavior of smoldering combustion under highly vacuumed environment.

T Yamazaki, T. Matsuoka, Y. Nakamura . ......... ... . . . . . . . ..
Computational study of the effects of density, fuel content, and moisture content on

smoldering propagation of cellulose and hemicellulose mixtures. T.C. Mulky,

KE. Niemeyer...... ... .
Experimental investigation on the smoldering limit of scraps of paper initiated by a

cylindrical rod heater. H. Yan, O. Fujita................. .. ... . ...,
Effects of fuel content and density on the smoldering characteristics of cellulose and

hemicellulose. B.D. Smucker, T.C. Mulky, D.A. Cowan, K E. Niemeyer, D.L. Blunck . ..

FIRE RESEARCH—Microgravity Studies

Transition from opposed flame spread to fuel regression and blow off: Effect of flow,

atmosphere, and microgravity. X. Huang, S. Link, A. Rodriguez, M. Thomsen, S. Olson,

P Ferkul, C. Fernandez-Pello . ... ... .. ... . . . . . . . . . . . i
Laser-induced spark ignition for DME-air mixtures with low velocity. Y. Kobayashi,

S. Nakaya, M. Tsue. . ............. i
Measuring heat flux to a porous burner in microgravity. A. Markan, P.B. Sunderland,

J.G. Quintiere, |.L. de Ris, HR. Baum ...........................cciiiiiiii ..
Numerical study of gas-phase interactions of phosphorus-containing compounds with

co-flow diffusion flames. F. Takahashi, V.R. Katta, G.T. Linteris, V.I. Babushok. ........
Can a spreading flame over electric wire insulation in concurrent flow achieve steady

propagation in microgravity?. M. Nagachi, F. Mitsui, ].-M. Citerne, H. Dutilleul,

A. Guibaud, G. Jomaas, G. Legros, N. Hashimoto, O. Fujita . .........................
Transient flame growth and spread processes over a large solid fabric in concurrent

low-speed flows in microgravity — Model versus experiment. C. Li, Y.-T. T. Liao,

J.S. Tien, D.L. Urban, P. Ferkul, S. Olson, G.A. Ruff, J. Easton .......................

3993

4001

4009

4017

4025

4035

4043

4053

4063

4073

4083

4091

4099

4107

4117

4127

4137

4145

4155

4163



FIRE RESEARCH—Ignition and Hazards

Simultaneous measurement of multiple thermal hazards associated with a failure of
prismatic lithium ion battery. A.O. Said, C. Lee, X. Liu, Z. Wu, S.I. Stoliarov ..........
Spontaneous ignition behaviour of coal dust accumulations: A comparison of extrapolation
methods from lab-scale to industrial-scale. D. Wu, M. Schmidt, |. Berghmans. . ........
Convective ignition of polymers: New apparatus and application to a thermoplastic
polymer. N. Roenner, G. Rein .. ......... ... . i
Front shape similarity measure for data-driven simulations of wildland fire spread based
on state estimation: Application to the RxCADRE field-scale experiment. C. Zhang,
A. Collin, P. Moireau, A. Trouvé, M.C. Rochoux ............. ... .. 0.,
Laser piloted ignition of electrical wire in microgravity. Y. Kobayashi, Y. Konno, X. Huang,
S. Nakaya, M. Tsue, N. Hashimoto, O. Fujita, C. Fernandez-Pello.....................
Experimental analysis of the pyrolysis of solids exposed to transient irradiation.
Applications to ignition criteria. S. Santamaria, RM. Hadden ........................
Effects of stretch and thermal radiation on difluoromethane/air burning velocity
measurements in constant volume spherically expanding flames. R.R. Burrell,
J.L. Pagliaro, G.T. Linteris ... .............. oo,

FIRE RESEARCH—Flame Retardation and Fire Supression

Extinguishment of counterflow diffusion flame stabilized in turbulent airflow by
polydisperse water mist. R. Matsuo, H. Naito, A. Yoshida. ............................
Development of a semi-global reaction mechanism for thermal decomposition of a
polymer containing reactive flame retardant. Y. Ding, K. Kwon, S.I. Stoliarov,
R.H. Kraemer ........ ... ... . . . e
Flammability limit of thin flame retardant materials in microgravity environments.
S. Takahashi, M.A.F. bin Borhan, K. Terashima, A. Hosogai, Y. Kobayashi .............
Effect of inhibitors on flammability limits of dimethyl ether/air mixtures. D.A. Knyazkov,
TA. Bolshova, V.M. Shvartsberg, 1.E. Gerasimov, A.G. Shmakov, O.P. Korobeinichev . .

FIRE RESEARCH—Fire Whirls

The bottom boundary-layer structure of fire whirls. S. Li, Q. Yao, C.K. Law .............
Thermal structure of the blue whirl. S.B. Hariharan, E.T. Sluder, M.]. Gollner, E.S. Oran
Effect of imposed circulation on temperature and velocity in general fire whirl:

An experimental investigation. J. Lei, C. Ji, N. Liu, L. Zhang .........................

Part IV

STATIONARY COMBUSTION SYSTEMS AND CONTROL OF
GREENHOUSE EMISSIONS—Invited Topical Review

Chemical-looping combustion: Status and research needs. J. Addnez, A. Abad .. .........

STATIONARY COMBUSTION SYSTEMS AND CONTROL OF
GREENHOUSE EMISSIONS—Biomass

Effect of water vapour on particulate matter emission during oxyfuel combustion of char
and in situ volatiles generated from rapid pyrolysis of chromated-copper-
arsenate-treated wood. X. Chen, S.B. Liaw, H. Wi ... ..

A novel combustion system for liquid fuel evaporating and burning. B. Shi, Q. Cao, D. Xie,
W.Peng, N.Wang. ........ .. . .

Measurement of radiative gas and particle emissions in biomass flames. D.R. Tree,

J.R. Tobiasson, S.C. Egbert, BR. Adams ................. ... .. ... ... ..........

Mechanistic investigation into particulate matter formation during air and oxyfuel
combustion of formulated water-soluble fractions of bio-oil. C. Feng, H. Wu...........

4173

4181

4193

4201

4211

4221

4231

4239

4247

4257

4267

4277
4285

4295

4303

4319

4329

4337

4345



STATIONARY COMBUSTION SYSTEMS AND CONTROL OF
GREENHOUSE EMISSIONS—Chemical Looping

Investigation of chemical looping combustion of natural gas at 1 MW/, scale.
P. Ohlemiiller; M. Reitz, |. Strohle, B. Epple . ............. .. .. ... ... ..........
Modelling Chemical-Looping assisted by Oxygen Uncoupling (CLaOU): Assessment of
natural gas combustion with calcium manganite as oxygen carrier. A. Abad, P. Gaydn,

Mechanism and kinetics of Cu,O oxidation in chemical looping with oxygen uncoupling.
M. Su, J. Cao, X. Tian, Y. Zhang, H. Zhao ...........................................
The combined effect of H,O and SO, on CO; uptake and sorbent attrition during
fluidised bed calcium looping. A. Coppola, A. Esposito, F. Montagnaro, M. Tuliano,
E Scala, P. Salatino ........... ... . . .
In-situ gasification chemical looping combustion of plastic waste in a semi-continuously
operated fluidized bed reactor. J. Ma, |]. Wang, X. Tian, H. Zhao ......................
Reaction mechanism of spinel CuFe;O4 with CO during chemical-looping combustion:
An experimental and theoretical study. F. Liu, J. Liu, Y. Yang, Z. Wang, C. Zheng . . . . ..

STATIONARY COMBUSTION SYSTEMS AND CONTROL OF
GREENHOUSE EMISSIONS—Coal

Large-eddy simulation of ash deposition in a large-scale laboratory furnace. M.-m. Zhou,
J.C. Parra-Alvarez, P J. Smith, B.]. Isaac, ].N. Thornock, Y. Wang, S.T. Smith ..........
Dynamic evolution of impaction and sticking behaviors of fly ash particle in pulverized
coal combustion. Q. Huang, S. Li, Y. Shao, Y. Zhao, Q. Yao...........................
Predicting particle deposition for flow over a circular cylinder in combustion
environments. A. Gopan, Z. Yang, R.L. Axelbaum ...................................
Online deposition measurement and slag bubble behavior in the reduction zone of
pulverized coal staged combustion. D. Chen, Z. Zhang, Z. Li, N. Cai ..................
Insight of arsenic transformation behavior during high-arsenic coal combustion. Y. Yang,
H. Hu, K Xie, Y. Huang, H. Liu, X. Li, H. Yao, I. Naruse .............................
Ignition and volatile combustion behaviors of a single lignite particle in a fluidized bed
under O»/H,0 condition. L. Li, L. Duan, D. Zeng, D.Y. Lu, C. Bu, C. Zhao ...........
PCA and Kriging for the efficient exploration of consistency regions in Uncertainty
Quantification. G. Aversano, |.C. Parra-Alvarez, B.]. Isaac, S.T. Smith, A. Coussement,
O. Gicquel, A. Parente .......... .. ... .. ... ... .. .. . i i
Pulverized coal swirl flames in oxy-fuel conditions: Effects of oxidizer O, concentration on
flow field and local gas composition. D. Zabrodiec, . Hees, G. Moller; O. Hatzfeld,
R.Kneer ... ... .
Impacts of CO, on the pyrite-kaolinite interaction and the product sintering strength.
J Wu, D. Yu, X. Zeng, X. Yu, G. Yu, |. Han, F. Liu, M. Xu ............................

STATIONARY COMBUSTION SYSTEMS AND CONTROL OF
GREENHOUSE EMISSIONS—MILD

Transported PDF simulation of turbulent CH4/H; flames under MILD conditions with
particle-level sensitivity analysis. H. Wang, H. Zhou, Z. Ren, CK Law ................
Generalisation of the eddy-dissipation concept for jet flames with low turbulence and low
Damkohler number. M.J. Evans, C. Petre, PR. Medwell, A. Parente...................
Large-eddy simulation of MILD combustion using partially stirred reactor approach.
H. Lu, C. Zou, S. Shao, H. Yao ... ......... .. . . i
Large Eddy Simulation of MILD combustion using finite rate chemistry: Effect of
combustion sub-grid closure. Z. Li, A. Cuoci, A. Parente .............................
On the role of mixing models in the simulation of MILD combustion using finite-rate
chemistry combustion models. M. Ferrarotti, Z. Li, A. Parente .......................

4353

4361

4371

4379

4389

4399

4409

4419

4427

4435

4443

4451

4461

4471

4479

4487

4497

4507

4519

4531



Role of radicals on MILD combustion inception. N.A.K. Doan, N. Swaminathan ... ... ..
Fuel and thermal load flexibility of a MILD burner. P. Sabia, G. Sorrentino, P. Bozza,
G. Ceriello, R. Ragucci, M. de Joannon .............................................

STATIONARY COMBUSTION SYSTEMS AND CONTROL OF
GREENHOUSE EMISSIONS—Oxyfuel

Ignition delay times of methane and hydrogen highly diluted in carbon dioxide at high
pressures up to 300 atm. J. Shao, R. Choudhary, D.F. Davidson, R.K. Hanson, S. Barak,
S VaSU . . o

Scaling relations for the length of coaxial oxy-flames with and without swirl. A. Degenéve,
R. Vicquelin, C. Mirat, B. Labegorre, P. Jourdaine, |. Caudal, T. Schuller . .............

Effect of stoichiometric mixture fraction on soot fraction and emission spectra with
application to oxy-combustion. C. Lou, X. Chen, W. Yan, Y. Tian, B.M. Kumfer ........

Flamelet structure in turbulent premixed swirling oxy-combustion of methane.

N.W. Chakroun, S.]. Shanbhogue, Y. Dagan, A.F. Ghoniem...........................

STATIONARY COMBUSTION SYSTEMS AND CONTROL OF
GREENHOUSE EMISSIONS—NH; Combustion

Development of a wide range-operable, rich-lean low-NOx combustor for NH3 fuel
gas-turbine power generation. O. Kurata, N. Iki, T. Inoue, T. Matsunuma, T. Tsujimura,
H. Furutani, M. Kawano, K. Arai, E.C. Okafor, A. Hayakawa, H. Kobayashi. . . ... ... ..

Towards the development of an efficient low-NOx ammonia combustor for a micro gas
turbine. E.C. Okafor; KD.K.A. Somarathne, A. Hayakawa, T. Kudo, O. Kurata, N. Iki,
H. Kobayashi . ...... ... .. . .

STATIONARY COMBUSTION SYSTEMS AND CONTROL OF
GREENHOUSE EMISSIONS—Steel

Experimental investigation on the flame front resistance of gas channel growth with melt
formation in iron ore sinter beds. H. Zhou, M. Zhou, P. Ma, M. Cheng ................

INTERNAL COMBUSTION ENGINES—Compression Ignition

A simplified CFD model for spectral radiative heat transfer in high-pressure
hydrocarbon—air combustion systems. C. Paul, D.C. Haworth, M.F. Modest ...........
Dynamics of triple-flames in ignition of turbulent dual fuel mixture: A direct numerical
simulation study. T. Jin, K.H. Luo, X. Wang, K. Luo, J. Fan ...........................
The oxidation characteristics of furan derivatives and binary TPGME blends under engine
relevant conditions. S. Wu, D. Kang, H. Zhang, R. Xiao, A.L. Boehman ...............
Lube oil chemistry influences on autoignition as measured in an ignition quality tester.
FM. Haas, S.H. Won, FL. Dryer, C.Pera ...........................................
Direct numerical simulations of rich premixed turbulent n-dodecane/air flames at diesel
engine conditions. B. Savard, H. Wang, A. Wehrfritz, E.R. Hawkes ...................
Surrogate formulation for diesel and jet fuels using the minimalist functional group
(MFG) approach. A.G. Abdul Jameel, N. Naser, A.-H. Emuwas, S.M. Sarathy . ..........
On laminar premixed flame propagating into autoigniting mixtures under engine-relevant
conditions. M. Faghih, H. Li, X. Gou, Z. Chen.......................................
The effect of molecular structures of alkylbenzenes on ignition characteristics of binary
n-heptane blends. D. Kang, D. Kim, K.H. Yoo, A. Violi, A. Boehman ..................
Diethoxymethane as tailor-made fuel for gasoline controlled autoignition. B. Lehrheuer,
F. Hoppe, KA. Heufer; S. Jacobs, H. Minwegen, |. Klankermayer, B. Heuser,
S. Pischinger ....... ... .. . .

4539

4547

4555

4563

4571

4579

4587

4597

4607

4617

4625

4635

4645

4655

4663

4673

4681

4691



Auto-ignition study of FACE gasoline and its surrogates at advanced IC engine conditions.
D. Kang, A. Fridlyand, S.S. Goldsborough, S.W. Wagnon, M. Mehl, W]. Pitz,
M.J. McNenly ... ..
The role of a split injection strategy in the mixture formation and combustion of diesel
spray: A large-eddy simulation. A. Hadadpour, M. Jangi, KM. Pang, X. Song Bai. ... ...
Unsteady deflagration speed of an auto-ignitive dimethyl-ether (DME)/air mixture at
stratified conditions. S. Desai, R. Sankaran, HG. Im.. . ......... ...
Butanol-acetone mixture blended with cottonseed biodiesel: Spray characteristics
evolution, combustion characteristics, engine performance and emission.
S.J.M. Algayyim, A.P. Wandel, T. Yusaf, S. Al-Lwayzy . ...............................
Effect of methane on pilot-fuel auto-ignition in dual-fuel engines. A. Srna, M. Bolla,
Y.M. Wright, K. Herrmann, R. Bombach, S.S. Pandurangi, K. Boulouchos, G. Bruneaux
Simultaneous 36 kHz PLIF/chemiluminescence imaging of fuel, CH>O and combustion in
a PPC engine. Z. Wang, P. Stamatoglou, M. Lundgren, L. Luise, B.M. Vaglieco,
A. Andersson, M. Aldén, O. Andersson, M. Richter ............ ... i,
A comparative study on partially premixed combustion (PPC) and reactivity controlled
compression ignition (RCCI) in an optical engine. H. Liu, Q. Tang, Z. Yang, X. Ran,
C. Geng, B. Chen, L. Feng, M. Yao ...................iiiiiiiiiiiiaiiiiia...
Optical diagnostics on the reactivity controlled compression ignition (RCCI) with micro
direct—injection strategy. H. Liu, Q. Tang, X. Ran, X. Fang, M. Yao ....................
Effects of low temperature heat release on the aerodynamics of a flat piston rapid
compression machine: Impact on velocity and temperature fields. M. Ben Houidi,
J. Sotton, M. Bellenoue, C. Strozzi.......... ... ... ...
A parametric study of ignition dynamics at ECN Spray A thermochemical conditions using
2D DNS. A. Krisman, E.R. Hawkes, [ H. Chen......................................
Theoretical analysis on the exergy destruction mechanisms and reduction under LTC
relevant conditions. D. Liu, H. Wang, H. Liu, Y. Zhang, X. Zhao, Y. Zhao, M. Yao . . . ...
Experimental and modeling study of the autoignition characteristics of commercial diesel
under engine-relevant conditions. L. Yu, Y. Mao, Y. Qiu, S. Wang, H. Li, W. Tao,
Y Qian, X Lu ..o
Effects of NOx addition on autoignition and detonation development in DME/air under
engine-relevant conditions. P. Dai, Z. Chen .........................................
Impact of post-injection strategy on the physicochemical properties and reactivity of diesel
in-cylinder soot. C. Fan, C. Song, G. Lv, |. Wei, X. Zhang, Y. Qiao, Y. Liu .............
Modelling particle mass and particle number emissions during the active regeneration of
diesel particulate filters. C.T. Lao, ]. Akroyd, N. Eaves, A. Smith, N. Morgan, A. Bhave,
M.OKraft . ... o
Understanding in-cylinder soot reduction in the use of high pressure fuel injection in a
small-bore diesel engine. L. Rao, Y. Zhang, S. Kook, K.S. Kim, C.-B. Kweon ...........
In-flame soot particle structure on the up- and down-swirl side of a wall-interacting jet in a
small-bore diesel engine. Y. Zhang, D. Kim, L. Rao, S. Kook, K.S. Kim, C.-B. Kweon . ..

INTERNAL COMBUSTION ENGINES—Spark Ignition

A chemical kinetic interpretation of the octane appetite of modern gasoline engines.

K.P. Somers, R.F. Cracknell, H.J. Curran............................................
Effect of electric fields on the ion current signals in a constant volume combustion

chamber. G. Dong, H. Lu, Z. Wu, R. Dibble, L. Li .. .................................
DNS and LES of spark ignition with an automotive coil. O. Colin, M. Ritter, C. Lacour,

K Truffin, S. Mouriaux, S. Stepanyan, B. Lecordier, P. Vervisch ......................
Ignition delay time measurements and modeling for gasoline at very high pressures.

D.F. Davidson, ].K. Shao, R. Choudhary, M. Mehl, N. Obrecht, R.K. Hanson ..........
Effects of pre-spark heat release on engine knock limit. D.A. Splitter, A. Gilliam,

J. Szybist, |. Ghandhi ....... .. .00 .

4699

4709

4717

4729

4741

4751

4759

4767

4777

4787

4797

4805

4813

4821

4831

4839

4847

4857

4865

4875

4885

4893



Investigation of lubricant induced pre-ignition and knocking combustion in an optical
spark ignition engine. D. Feng, K. Buresheid, H. Zhao, H. Wei, C. Chen...............
Understanding the effect of inhomogeneous fuel-air mixing on knocking characteristics of
various ethanol reference fuels with RON 100 using rapid compression machine. J. Cho,
H.H. Song.... .. ..
Effects of flash boiling injection on in-cylinder spray, mixing and combustion of a
spark-ignition direct—injection engine. X. Dong, |. Yang, D.L.S. Hung, X. Li, M. Xu.. . . ..
Influence of the in-cylinder flow on cycle-to-cycle variations in lean combustion DISI
engines measured by high-speed scanning-PIV. |. Bode, ]. Schorr, C. Kriiger,
A. Dreizler, B. BOhm . .. ...
Neural network prediction of cycle-to-cycle power variability in a spark-ignited internal
combustion engine. A. Di Mauro, H. Chen, V. Sick ..................................
Role of large scale flow features on cycle-to-cycle variations of spark-ignited
flame-initiation and its transition to turbulent combustion. W. Zeng, S. Keum, T.-W. Kuo,
N Sick
Impact of coolant temperature on piston wall-wetting and smoke generation in a
stratified-charge DISI engine operated on E30 fuel. X. He, Y. Li, M. Sjoberg,
D. Vuilleumier, C.-P. Ding, F. Liu, X. Li....... .. .. ... ... . . oo,
Influence of EGR and ethanol blending on soot formation in a DIST engine. M. Koegl,
B. Hofbeck, S. Will, L. Zigan . .. ......... ... .. .. .. . i,
Flame/flow dynamics at the piston surface of an IC engine measured by high-speed PLIF
and PTV. C.-P. Ding, B. Peterson, M. Schmidt, A. Dreizler; B. Bohm ..................
Differences between PREMIER combustion in a natural gas spark-ignition engine and
knocking with pressure oscillations. N. Kawahara, Y. Kim, H. Wadahama, K. Tsuboi,
E.Tomita ...... ... . . . . .
Infrared borescopic characterization of corona and conventional ignition for lean/dilute
combustion in heavy-duty natural-gas engines. A. Mazacioglu, M.C. Gross, |. Kern,
N Sick

4901

4911

4921

4929

4937

4945

4955

4965

4973

4983

4993

GAS TURBINE AND ROCKET ENGINE COMBUSTION—Ignition and Extinction

Autoignition of varied cetane number fuels at low temperatures. K. Min, D.]. Valco,

A. Oldani, K. Kim, |. Temme, C.-B.M. Kweon, T. Lee. . ...............................
Ignition of a sequential combustor: Evidence of flame propagation in the autoignitable

mixture. D. Ebi, U. Doll, O. Schulz, Y. Xiong, N. Noiray..............................
Leading point behavior during the ignition of an annular combustor with liquid n-heptane

injectors. T Lancien, K. Prieur, D. Durox, S. Candel, R. Vicquelin ....................
Structure conditioned velocity statistics in a high pressure swirl flame. R. Zhang,

A.C. Pratt, R.P. Lucht, C.D. Slabaugh .................. .. .. ... ... ... ..........
The impact of residence time on ignitability and time to ignition in a toroidal jet-stirred

reactor. R.D. Stachler; | K. Lefkowitz, |.S. Heyne, S.D. Stouffer, .M. Ombrello,

JD. Miller. ... o
A joint experimental and numerical study of ignition in a spray burner. F. Collin-Bastiani,

J. Marrero-Santiago, E. Riber, G. Cabot, B. Renou, B. Cuenot ........................
DNS of spark ignition using Analytically Reduced Chemistry including plasma kinetics.

F. Collin-Bastiani, O. Vermorel, C. Lacour, B. Lecordier, B. Cuenot .. .................
Numerical study of the ignition behavior of a post-discharge kernel in a turbulent stratified

crossflow. T. Jaravel, ]. Labahn, B. Sforzo, |. Seitzman, M. Thime ......................
Analysis of transient blow-out dynamics in a swirl-stabilized combustor using large-eddy

simulations. PC. Ma, H. Wu, |'W. Labahn, T. Jaravel, M. Thme .......................
Chemical functional group descriptor for ignition propensity of large hydrocarbon liquid

fuels. K. Dussan, S.H. Won, A.D. Ure, FL. Dryer;, S. Dooley . .........................
Head-on quenching of laminar premixed methane flames diluted with hot combustion

products. B. Jiang, R.L. Gordon, M. Talei ...........................................

5003

5013

5021

5031

5039

5047

5057

5065

5073

5083

5095



Simultaneous TR-SPIV and CH* chemiluminescence during precursor to LBO in a lean

premixed swirl dump combustor. V. Arumugam, R. Ananthapadmanaban, P. Pancharia,
V. Tipnis, TM. Muruganandam ............ .. .. ... . ... ... .. ... ... ..... 5105

GAS TURBINE AND ROCKET ENGINE COMBUSTION—Dynamic Behavior

Flame dynamics of azimuthal forced spinning and standing modes in an annular

combustor. H.T. Nygard, M. Mazur, J.R. Dawson, NA. Worth ........................ 5113
Phase synchronization and collective interaction of multiple flamelets in a laboratory scale
spray combustor. S.A. Pawar, M.V. Panchagnula, R.1. Sujith .......................... 5121

Characteristics of self-excited spinning azimuthal modes in an annular combustor with
turbulent premixed bluff-body flames. M. Mazur, H.T. Nygard, ].R. Dawson,

NA. Worth . ..o 5129
The dynamics of multiple interacting swirl-stabilized flames in a lean-premixed gas turbine
combustor. T. Lee, |. Park, D. Han, KT. Kim ........................................ 5137

Flame—wall interaction effects on the flame root stabilization mechanisms of a
doubly-transcritical LO»/LLCH4 cryogenic flame. C. Laurent, L. Esclapez, D. Maestro,

G. Staffelbach, B. Cuenot, L. Selle, T. Schmitt, F. Duchaine, T. Poinsot ................ 5147
Role of inertial forces in flame-flow interaction during premixed swirl flame flashback.

R. Ranjan, D.F. Ebi, N.T. Clemens . ......... .. .. .. ... ... ... 5155
Flow-field dynamics of the non-reacting and reacting jet in a vitiated cross-flow.

M.D. Pinchak, V.G. Shaw, E.J. Gutmark ......... ... ... .. .. ... ... ... ... ...... 5163
Shear Layer Dynamics in a Reacting Jet in Crossflow. V. Nair, B. Wilde, B. Emerson,

T LECUIDCIL . .. . e e e e e 5173
Self-excited transverse combustion instabilities in a high pressure lean premixed jet flame.

T. Buschhagen, R. Gejji, |. Philo, L. Tran, |.E.P. Bilbao, C.D. Slabaugh ................ 5181
Effect of inlet flow turbulence on the combustion instability in a premixed

backward-facing step combustor. B. Nagarajan, N.A. Baraiya, S.R. Chakravarthy. . . . .. 5189
Impact of swirl and bluff-body on the transfer function of premixed flames. M. Gatti,

R. Gaudron, C. Mirat, L. Zimmer, T. Schuller . ....... .. . . . . . . . . . . . . . . . i ... 5197
An experimental study into the effect of injector pressure loss on self-sustained combustion

instabilities in a swirled spray burner. G. Vignat, D. Durox, K. Prieur; S. Candel. . . ... .. 5205

Quantitative measurements of fuel distribution and flame structure in a lean-premixed
aero-engine injection system by kerosene/OH-PLIF measurements under
high-pressure conditions. P. Malbois, E. Salaiin, B. Rossow, G. Cabot, L. Bouheraoua,

S. Richard, B. Renou, FE. Grisch ........ ... . . 5215
Large eddy simulation of CHy-air and C,Hy-air combustion in a model annular gas

turbine combustor. N. Zettervall, N.A. Worth, M. Mazur; |.R. Dawson, C. Fureby . . .. .. 5223
Large-Eddy Simulation of the lean-premixed PRECCINSTA burner with wall heat loss.

P. Benard, G. Lartigue, V. Moureau, R. Mercier ..................................... 5233
Characterization of the hysteresis cycle in a two-stage liquid-fueled swirled burner

through numerical simulation. B. Cheneau, A. Vi€, S. Ducruix........................ 5245
Inclusion of higher harmonics in the flame describing function for predicting limit cycles

of self-excited combustion instabilities. M. Haeringer; M. Merk, W. Polifke ............ 5255

GAS TURBINE AND ROCKET ENGINE COMBUSTION—Thermoacoustic Effects

Prediction of combustion noise of an enclosed flame by simultaneous identification of
noise source and flame dynamics. M. Merk, R. Gaudron, C. Silva, M. Gatti, C. Mirat,
T. Schuller, W. Polifke ......... .. .. . . 5263
Characterization of dynamic behavior of combustion noise and detection of blowout in a
laboratory-scale gas-turbine model combustor. S. Murayama, K. Kaku, M. Funatsu,
H. Gotoda. ...... . .. . . . . . 5271



An analytical study of the effect of flame response to simultaneous axial and transverse
perturbations on azimuthal thermoacoustic modes in annular combustors. C. Li,
D.Yang, S. Li, M. Zhu . ........ .. ..

Non-dimensional groups for similarity analysis of thermoacoustic instabilities. C.E. Silva,
WoPolifke .. ...

Evaluating the impact of uncertainty in flame impulse response model on thermoacoustic
instability prediction: A dimensionality reduction approach. S. Guo, C.F. Silva,

M. Bauerheim, A. Ghani, W. Polifke ........... .. .. .. . . .. . . i i

Thermoacoustic analysis of a laminar premixed flame using a linearized reactive flow
solver. A. Avdonin, M. Meindl, W. Polifke ......... ... .. . ... . ... ... i .

Open-loop control of periodic thermoacoustic oscillations: Experiments and low-order
modelling in a synchronization framework. Y. Guan, V. Gupta, K. Kashinath,

LK B. Li. ..o

Thermoacoustic instability in a sequential combustor: Large eddy simulation and
experiments. O. Schulz, U. Doll, D. Ebi, ]. Droujko, C. Bourquard, N. Noiray . . .......

Azimuthally-driven subharmonic thermoacoustic instabilities in a swirl-stabilised
combustor. D. Noh, E. Karlis, S. Navarro-Martinez, Y. Hardalupas, A.M.K.P. Taylor,

D. Fredrich, WP, Jones......... .. ... .. . i,

Nonlinear thermoacoustic mode synchronization in annular combustors. J.P. Moeck,

D. Durox, T. Schuller; S. Candel. .. ...... ... . . . . . . . . . . . .

Effect of wall thermal inertia upon transient thermoacoustic dynamics of a swirl-stabilized
flame. G. Bonciolini, D. Ebi, U. Doll, M. Weilenmann, N. Noiray .....................

Thermo-acoustic instabilities driven by fuel droplet lifetime oscillations. A. Genot,

S. Gallier, T. Schuller . . ... .. ... e e

Response of premixed flames to irrotational and vortical velocity fields generated by
acoustic perturbations. T. Steinbacher; A. Albayrak, A. Ghani, W. Polifke ..............

Flame macrostructures and thermoacoustic instabilities in stratified swirling flames.

X. Han, D. Laera, A.S. Morgans, C.J. Sung, X. Hui, YZ. Lin..........................

GAS TURBINE AND ROCKET ENGINE COMBUSTION—Pollutants

Flame-wall interaction of a forced laminar premixed propane flame: Flame dynamics and

exhaust CO emissions. J.E. Rivera, R.L. Gordon, M. Talei . ...........................
Nitrogen oxide emissions from rich premixed reacting jets in a vitiated crossflow.

M.D. Sirignano, V. Nair, B. Emerson, |. Seitzman, T.C. Lieuvwen ......................
Influence of steam addition and elevated ambient conditions on NO, reduction in a staged

premixed swirling NH3/H, flame. D. Pugh, P. Bowen, A. Valera-Medina, A. Giles,

J. Runyon, R. Marsh .......... .. .
A three-equation model for the prediction of soot emissions in LES of gas turbines.

B. Franzelli, A. Vié, N. Darabiha . . ....... .. .. . . . . . . . i
Time-resolved study of transient soot formation in an aero-engine model combustor at

elevated pressure. M. Stéhr, K.P. Geigle, R. Hadef, I. Boxx, C.D. Carter, M. Grader,

P Gerlinger ....... ... .. .
Lagrangian tracking of soot particles in LES of gas turbines. L. Gallen, A. Felden, E. Riber,

B. Cuenot . . ... ...
Soot and flow field in turbulent swirl-stabilized spray flames of Jet A-1 in a model

combustor. L.-Y. Wang, C.K. Bauer, O.L. Giilder ....................................

OTHER CONCEPTS—Catalytic Systems

Controlled synthesis of a-Fe;O3@Fe304 composite catalysts for exhaust gas purification.
PM. Kouotou, Z.-Y. Tian . ....... .. ... . . .

Redox reaction process between hydrocarbon and adsorbed NO, over lean NOy trap
catalyst. B. Li, C. Song, G. Lv, C. Fan, X. Zhang, H. Wen, J. Liu ......................

5279

5289

5299

5307

5315

5325

5333

5343

5351

5359

5367

5377

5385

5393

5401

5411

5421

5429

5437

5445

5455



Hetero-/homogeneous combustion of fuel-lean CH4/O,/N; mixtures over PdO at elevated
pressures. R. Sui, |. Mantzaras, E.-t. Es-sebbar; R. Bombach .........................
A reactive molecular dynamics simulation study of methane oxidation assisted by
platinum/graphene-based catalysts. M. Feng, X.Z. Jiang, KH. Luo ....................
H, production from partial oxidation of CH4 by Fe,O3-supported Ni-based catalysts in a
plasma-assisted packed bed reactor. Y. Zheng, R. Grant, W. Hu, E. Marek, S.A. Scott . . .
Direct numerical simulations of turbulent catalytic and gas-phase combustion of Ha/air
over Pt at practically-relevant Reynolds numbers. B.O. Arani, C.E. Frouzakis,
J. Mantzaras, K. Boulouchos ........... ... ... .. ... .. ... .. ...
Flame spray pyrolysis synthesized CuO-TiO, nanoparticles for catalytic combustion of
lean CO. X. Chen, Z. Xu, F. Yang, H. Zhao .............. ..o,
Self-sustained combustion of carbon monoxide over CuCey 75Zr( 2505 catalyst: Stability
operation and reaction mechanism. E Bin, R. Kang, X. Wei, Q. Hao, B. Dou . .. ........
CO; reduction and methane partial oxidation on surface catalyzed Lag 9Cag 1 FeO3_s
oxygen transport membranes. X.-Y. Wu, A.F. Ghoniem . ..............................

OTHER CONCEPTS—Electric/Magnetic Systems

Study of mechanisms for electric field effects on ethanol oxidation via reactive force field
molecular dynamics. X.Z. Jiang, M. Feng, W. Zeng, KH. Luo .........................
Edge flame propagation via parallel electric fields in nonpremixed coflow jets. S.H. Yoon,
B. Seo, |. Park, S.H. Chung, M.S. Cha ........... ... ... ... .. .. ...,
Numerical modeling of ignition enhancement of CH4/O»/He mixtures using a hybrid
repetitive nanosecond and DC discharge. X. Mao, A. Rousso, Q. Chen, Y. Ju...........
Cumulative effect of successive nanosecond repetitively pulsed discharges on the ignition
of lean mixtures. S. Lovascio, J Hayashi, S. Stepanyan, G.D. Stancu, C.O. Laux . . .. ...
The effect of nanosecond pulsed high frequency discharges on the temperature evolution
of ignition kernels. [.M. Bonebrake, D.L. Blunck, |.K. Lefkowitz, TM. Ombrello . ... ...
Evaluation of H-atom adsorption on wall surfaces with a plasma molecular beam
scattering technique. Y. Saiki, I. Kinefuchi, Y. Fan, Y. Suzuki .........................
A molecular beam mass spectrometric investigation of plasma assisted oxidation and
pyrolysis of methane. R. Zhang, H. Liao, J. Yang, X. Fan, B. Yang .. ...................
Plasma enhanced auto-ignition in a sequential combustor. Y. Xiong, O. Schulz,
C. Bourquard, M. Weilenmann, N. Noiray .................................oc ...
Kinetic studies and mechanism development of plasma assisted pentane combustion.
A. Rousso, X. Mao, Q. Chen, Y. Ju .......... ... .. . i i,
Ignition enhancement by dual-pulse laser-induced spark ignition in a lean premixed
methane-air flow. L. Wermer, J.K. Lefkowitz, T. Ombrello, S.-k. Im ...................
Evaluation of a novel miniaturised microwave resonating igniter: The Flat Panel Igniter.
M.K. Le, A. Nishiyama, Y. Tkeda ............. .. .. . .. . ... .. .ccciiiiiiiiii...
Applications of a multi-point Microwave Discharge Igniter in a multi-cylinder gasoline
engine. M.K. Le, A. Nishiyama, T. Serizawa, Y. Ikeda ................................
Visualization of instantaneous structure and dynamics of large-scale turbulent flames
stabilized by a gliding arc discharge. |. Gao, C. Kong, |. Zhu, A. Ehn, T. Hurtig, Y. Tang,
S. Chen, M. Aldén, Z. Li . ...
Magnetic control of flame stability: Application to oxygen-enriched and carbon
dioxide-diluted sooting flames. A. Jocher; J. Bonnety, T. Gomez, H. Pitsch,
G Legros . ...

OTHER CONCEPTS—Other Systems

Effects of heat transfer on flame stability limits in a lanar micro-combustor partially filled
with porous medium. Q. Li, J. Li, |. Shi, Z. Guo .....................................
Wall chemical effect of metal surfaces on DME/air cool flame in a micro flow reactor.
S. Wan, Y. Fan, K Maruta, Y. Suzuki ...... .. .. . . . . .

5465

5473

5481

5489

5499

5507

5517

5525

5537

5545

5553

5561

5569

5577

5587

5595

5605

5613

5621

5629

5637

5645

5655



Effect of pressure on the combustion of an aqueous urea and ammonium nitrate
monofuel. B. Mosevitzky, M. Epstein, G.E. Shter; G.S. Grader .......................

A computational investigation into the combustion byproducts of a liquid monopropellant.

M.E. Fuller, RH. West, C.F. Goldsmith ...... .. ... .. . . . . . . i,
MnO;-coated graphene foam micro-structures for the flame speed enhancement of a

solid-propellant. S. Jain, L. Qiao ........... .. .. ... ... . i
An experimental study of the stability and performance characteristics of a Hybrid Solar

Receiver Combustor operated in the MILD combustion regime. A. Chinnici,

G.J. Nathan, BB. Dally ........ ... .. ... .. . . . . . . i
Modulation of heat transfer for extended flame stabilization in porous media burners via

topology gradation. S. Sobhani, D. Mohaddes, E. Boigne, P. Muhunthan, M. Thme. . . . ..
Shock-tube study of the ignition and product formation of fuel-rich CHg4/air and

CHgy/additive/air mixtures at high pressure. J. Herzler, Y. Sakai, M. Fikri, C. Schulz . . ..
Experimental and numerical study of a two-stage natural gas combustion pyrolysis reactor

for acetylene production: The role of delayed mixing. L. Chen, S. Pannala, B. Nair,

I. Lengyel, B. Baek, C. Wu, V.M. Retheesh, D. West..................................

5663

5671

5679

5687

5697

5705

5715





