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General Information 
Welcome to UofA 
The University of Alberta would like to welcome you to the Combustion Institute’s Canadian Section spring technical meeting. 

Our technical program includes three plenary lectures and 74 paper presentations. The technical program presentations all 

take place on the 6th floor of the Engineering Teaching and Learning Complex (ETLC) building located at 9120 116 St NW. Our 

social program includes the welcome reception on Monday evening at Lister Hall and the banquet on Wednesday evening in 

the University Club (also known as Faculty Club). 

The locations of the ETLC Building, Faculty Club, Lister Hall, and the main on-campus food options are highlighted on maps 

available on the last pages of this document. 
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organizers research groups: Bahram Bahri, Olanewaju Bello, Javad Kheyrollahi, Morteza Kiasadegh, Sina Moghadasi, Ali 

Mohammadtabar, Arash Naseri, Ambuj Punia, Saeid Shapouri and Ed Sperling. 

 

Thanks to Dr. Brian Crosland for providing support related to the conference website as well as data management. 

 

Registration  
Participants will be able to register on-site for the conference starting from 6 pm on Monday, May 15th, at Lister Hall, Aurora 

Room (11613 87 Ave, NW). Registration will remain open during the welcome reception. Participants will also be able to 

register on Tuesday, May 16th, in the Engineering Teaching and Learning Complex (ETLC) Building, 6th Floor, located at 9120 

116 St NW, Edmonton, AB T6G 2V4 (see the map on the last page of this program).  

 

Welcome Reception  
Participants are invited to our welcome reception on Monday, May 15th, from 6:00 pm to 9:00 pm. The event will be held at 

Lister Hall, Aurora Room (11613 87 Ave NW; see the map on the last page of this program). Refreshments will be served. 

 

Coffee Breaks  
Coffee, tea, and assorted sweets will be provided in all three mornings, as well as in the afternoons of Tuesday, May 16th, and 

Wednesday, May 17th. 

 

Lunch  
Please note that CICS will not provide lunch. You may enjoy on-campus food options within walking distance. Please see the 

“Maps” section at the end of the program for the main food courts on campus. The details of the restaurant and locations can 

be found on the University of Alberta Food Services website (https://www.ualberta.ca/dining-services/our-

locations/index.html). 

 
Social Gathering (Pub Night!) 
We are organizing an informal “Pub Night” at MKT Edmonton (8101 Gateway Blvd Edmonton, AB T6E 3X8) for Tuesday night, 

May 16th. Please note that guests will be paying for their meals and/or drinks. 

https://www.ualberta.ca/dining-services/our-locations/index.html
https://www.ualberta.ca/dining-services/our-locations/index.html
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MKT would like guests to register for the event through the link provided on (https://www.combustion-institute.ca/2023-

meeting/social-program/)  to ensure they have enough space. 

 

Banquet 
The CI/CS Conference Banquet will be held on Wednesday, May 17th, in the University Club (i.e., Faculty Club), located at 

11435 Saskatchewan Dr NW, Edmonton, AB T6G 2G9 (see the map on the last page of this program) - drinks at 5 pm, and 

dinner at 6 pm.  
 
Wireless Internet Access 
You may use Guest@UofA free wireless connection to participate in the conference, check email, or browse the web.  

 

Proceedings 
Participants may download the proceedings from the following website 

(https://drive.google.com/file/d/1FW_sJP72IYWpOBTkSLzXIGbbQNKnL2E5/view?usp=share_link)  

using the password “CICS2023” to unzip the folder, including all papers. The submitted papers are available in the folder 

named: “CICS 2023 papers”. 
  

https://www.combustion-institute.ca/2023-meeting/social-program/
https://www.combustion-institute.ca/2023-meeting/social-program/
https://drive.google.com/file/d/1FW_sJP72IYWpOBTkSLzXIGbbQNKnL2E5/view?usp=share_link
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Technical Sessions 

Monday May 15, 2023 

18:00 – 21:00 Registration and Reception (11613 87 Ave, NW; Lister Hall; Aurora Room) 

 

Tuesday May 16, 2023 

08:00 – 08:30 

 

On-site registration (ETLC 6th Floor) 

 

 

08:30 – 08:40 

 

Welcome and Opening Remarks (Room 1: ETLC E6-015/025/035) 

 

 

08:40 – 09:30 

Plenary Lecture 1 (ETLC E6-015/025/035) 

Reducing GHG Emissions via Low Carbon Fuels: Challenges and Opportunities 

Professor André Boehman, University of Michigan, Ann Arbor 

Chair: Bob Koch 

  

Session A1  

Turbulent flames 

Chair: Ömer Gülder 

Room 1: ETLC E6-015/025/035 

Session A2 

Diagnostics & Flammability limit 

Chair: Madjid Birouk 

Room 2: E6-064/068 

09:40 – 10:00 

Piloted Bunsen burner design for high 

Karlovitz number premixed turbulent flame 

studies 

P. Kumar and Ö.L. Gülder 

Quantifying the uncertainties in thermal 

optical analysis of aviation emissions: An 

interlaboratory study 

T.A. Sipkens, B. Smith, J.C. Corbin, S. Gagné, P. 

Lobo, G.J. Smallwood, B. Brem, L. Durdina, A. 

Fischer 

10:00 – 10:20 

DNS of ignition and flame stabilization in a 

simplified gas turbine premixer 

M. Vabre, B. Savard, S. Jella, P. Versailles, G. 

Bourque, M.S. Day 

Development of a simulation-based 

calibration method for measuring methane 

emissions from natural gas engines using 

WMS-2f/1f 

N. S. B. Jaeger, J. Rochussen, P. Kirchen 

10:20 – 10:40 

Tabulated chemistry and differential 

diffusion in premixed large eddy simulations 

M.X. Yao and G. Blanquart 

 

 

Experimental investigation of oxygen 

enrichment on the stability of a diffusion 

biogas flame in a low swirl burner 

S.C. Fabbro and M. Birouk 
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10:40 – 11:00 Coffee Break 

  

Session A3 

IC engine combustion 

Chair: Patrick Kirchen 

Room 1: ETLC E6-015/025/035 

Session A4 

Heterogeneous and spray combustion 

Chair: Sina Kheirkhah 

Room 2: E6-064/068 

11:00 – 11:20 

A phenomenological combustion model 

application to predict a hydrogen-diesel 

dual-fuel engine performance 

R. Farzam, P. Steiche, G. McTaggart-Cowan 

Experimental investigation of the effect of 

ambient pressure and turbulence on the 

vaporization a butanol droplet 

A. Arabkhalaj, C. Verwey,  M. Birouk 

 

11:20 – 11:40 

Performance and emission investigation of 

hydrogen diesel dual fuel combustion 

J. McNally, D. Gordon, E. Sperling, M. Shahbakhti, 

C.R. Koch 

Joint droplet clustering and number density 

characteristics of sprays injected in turbulent 

co-flows 

A. Rostami, R. Li, S. Kheirkhah 

11:40 – 12:00 

Evaluation of real-world emissions from low-

carbon strategies using biodiesels and 

natural gas for a marine vessel 

M. Guan, S.N. Rogak, P. Kirchen 

Lateral flame propagation in an array of 

atomizing fuel droplets 

S. Mosadegh and S. Kheirkhah 

12:00 – 12:20 

Optimization of diesel direct injection 

strategies and EGR on a syngas-diesel dual-

fuel generator under constant load 

A. Arslan, S. Dev, D. Stevenson, J. Butler, H.  Guo, 

M. Birouk 

An optical investigation into the reactive fuel 

spray of DME 

B. Cong, S. LeBlanc, M. Zheng 

12:20 – 13:40 Lunch Break 

  

Session A5 

IC and gas-turbine engine combustion 

Chair: Mahdi Shahbakhti 

Room 1: ETLC E6-015/025/035 

Session A6 

Turbulent flames  

Chair: Ehsan Abbasi Atibeh 

Room 2: E6-064/068 

13:40 – 14:00 

Partially premixed combustion in direct 

injected natural gas engines 

J.C. Galbraith and J.S. Wallace 

Developing a numerical tool for the 

simulation of the combustion process in 

rocket engines 

A. Mousemi, C. Neufeld, and W.K. Bushe 

14:00 – 14:20 

Evaluating the transient performance of a 

direct injection of a natural gas engine using 

a phenomenological combustion model 

N. Balazadeh, G. McTaggart-Cowan, S. Munshi, 

M. Shahbakhti 

Experimental assessment of the scalar 

dissipation rate models for studying 

hydrogen-enriched methane-air turbulent 

premixed flames 

S. Mohammadnejad and S. Kheirkhah 

14:20 – 14:40 

Combustion analysis of alternative fuels in 

optical engine using a low-volume fuel 

system 

I. Becker, Y. Song, P. Kirchen 

 

Investigation of different conditional source-

term estimation formulations for turbulent 

combustion modeling 

A.H. Mahdipour and C. Devaud 
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14:40 – 15:00 

Analysis of soot emissions formed in an 

ammonia-diesel dual-fuel engine 

M.H. Zaher, A. Yousefi, M. Dadsetan, B. Liko, S. 

Lafrance, H. Guo, M.J. Thomson 

A linear eddy model-based approach to 

modelling the PDF of an aging progress 

variable for turbulent combustion 

C. Avonde, W.K. Bushe, K. Dumur 

15:00 – 15:20 

Phase-synchronization properties of a 

turbulent flame in thermoacoustic system 

S. Singh, J. Bae, Y. Naderzadeh, R.I. Sujith, S. 

Chaudhuri 

Uniform conditional state (UCS) calculations 

of the Cambridge-Sandia swirl burner 

C.C. Neufeld and W.K. Bushe 

15:20 – 15:40 Coffee Break 

  

Session A7 

Pollutant formation 

Chair: Seth B. Dworkin 

Room 1: ETLC E6-015/025/035 

Session A8 

Heterogeneous and spray combustion 

Chair: John Wen 

Room 2: E6-064/068 

15:40 – 16:00 

Ammonia addition to laminar ethylene 

flames: characterizing soot and NOx 

formation at elevated pressures 

F. Cepeda, A.E. Karatas¸ S. B. Dworkin 

Mapping of 3D flow characteristics and 

qualitative soot fields in a swirl-stabilized 

model gas turbine combustor 

R.K. Maurya and Ö.L. Gülder 

16:00 – 16:20 

Soot emissions from turbulent buoyant non-

premixed flames 

A. Tanner, M. Mohammadi, M. Johnson 

Impact of particle concentration on 

temperatures in premixed 

aluminum dust flames 

T. Yu, K. Mangalvedhe, J. M. Bergthorson 

16:20 – 16:40 

Efficient machine learning-based prediction 

of soot particle size and shape in co-flow 

diffusion flames 

A. Khanehzar and S.B. Dworkin 

High-speed thermographic analysis of 

combustion of Al/CuO core-shell 

nanothermite 

B. Cha, A. Wang, J.-P. Hickey, J. Wen 

16:40 – 17:00 

Assessment of tractability of laminar 

opposed-flow diffusion flames for studying 

pressure dependence of sooting processes 

R. Sawanni and Ö.L. Gülder 

Utilization of industrial waste alloy powder 

as an alternative for aluminum particles in 

propulsion applications 

C. Wang, A. Wang, J. Wen 

 

Social Gathering (Pub Night!) 
“Pub Night” at MKT Edmonton (8101 Gateway Blvd Edmonton, AB T6E 3X8). Please note that guests will be paying for their 

meal and/or drinks. 

MKT would like guests to register for the event through the link provided on (https://www.combustion-institute.ca/2023-

meeting/social-program/) to ensure they have enough space. 

  

https://www.combustion-institute.ca/2023-meeting/social-program/
https://www.combustion-institute.ca/2023-meeting/social-program/
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Wednesday May 17, 2023 

08:00 – 09:00 On-site registration (ETLC 6th Floor) 

09:00 – 09:50 

Plenary Lecture 2 (ETLC E6-015/025/035) 

Updates to the fractal model of soot aggregates 

Professor Steven Rogak, University of British Columbia 

Chair: Jason Olfert 

09:50 – 10:10 Coffee Break 

  

Session B1 

Detonations, explosions, and supersonic 

combustion 

Chair: Gabriel Ciccarelli 

Room 1: ETLC E6-015/025/035 

Session B2 

New technology concepts 

Chair: Jeffrey Bergthorson 

Room 2: E6-064/068 

10:10 – 10:30 

Cell structure evolution associated with the 

transition from CJ deflagration to detonation 

M. Moran and G. Ciccarelli 

Evaluation of guide parameters for batch 

torrefaction experiments of refused derived 

fuel (RDF) 

S.S. Rashwan, S. Moreau, M. Boulet 

10:30 – 10:50 

Spark assisted compression ignition of DME 

air mixtures on a rapid compression machine 

L. Jin, S. Leblanc, X. Yu, M. Zheng 

The role of water phase change and 

multiphase flow in smoldering combustion 

J. Wang, M.A.B. Zanoni, T.L. Rashwan, J.L. Torero, 

J.I. Gerhard 

10:50 – 11:10 

Transverse reactive wave dynamics during 

detonation re-initiation 

B.McN. Maxwell and M. Peswani 

Effect of NOx steps inclusion on the overall 

prediction by a detailed chemical mechanism 

A.H.M Nazmush Sakib and M. Birouk 

11:10 – 11:30 

Detonation initiation induced by shock 

reflection from obstacles 

V. Yousefi-asli and G. Ciccarelli 

Characterization of a novel AM micromix 

nozzle burning methane to hydrogen 

A. Durocher, L. Fan, B. Francolini, M. Füri, G. 

Bourque, J.M. Bergthorson, S. Yun, 

P. Vena 

11:30 – 12:00 

 

Honoring Doug Dale (Room 1: ETLC E6-015/025/035) 

 

 

12:00 – 13:20 Lunch Break 

  

Session B3 

IC engine combustion 

Chair: Gordon McTaggart-Cowan 

Room 1: ETLC E6-015/025/035 

Session B4 

Turbulent flames 

Chair: Cecile Devaud 

Room 2: E6-064/068 

13:20 – 13:40 

Effect of hydrogen blending on combustion 

and emissions performance of a heavy-duty 

diesel engine 

Local flame speed enhancement in 

preferentially diffusive turbulent premixed 

hydrogen-air flames 

Yuvraj, Y. Naderzadeha, S. Chaudhuria 
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H. Guo, S. Lafrance, B. Liko, S. Dev, K. Beauliua, L. 

Vass  

13:40 – 14:00 

Ignition enhancement via active plasma 

stretching 

L. Wang, X. Yu, S. LeBlanc, M. Zheng 

Mechanisms leading to stabilization and 

near-wall quenching in lean CH4/H2 swirling 

wall-impinging flames 

L. Fan, A. Durocher, S. Carlyle, P. Vena, B. Savard, 

B. Fond, J. Bergthorson 

14:00 – 14:20 

Deep neural network based performance 

and emission modeling of an HCCI engine 

D. Gordon, E. Sperling, A. Norouzi, C.R. Koch, A. 

Winkler, J. Andert 

Effect of actuated swirler on flame shape and 

combustion instability 

J. Bae, Y. Naderzadeh Ardebili, P. Vena, S. 

Chaudhuri 

14:20 – 14:40 

MPC implementation for HCCI combustion 

using a deep neural network based model 

D. Gordon, E. Sperling, A. Norouzi, C.R. Koch, A. 

Winkler, J. Andert 

DNS of a laboratory lean CH4/H2 low-swirl 

flame impinging on an inclined wall: 

prescribing the complex inflow velocity field 

M. Nozari, M. Vabre, B. Savard, S. Jella, L. Fan, P. 

Vena, M. Day, L. Esclapez 

14:40 – 15:00 

Spatial and temporal relations of Jet A-1 

spray flames excited by an injector instability 

L. Krebbers, S. Mohammadnejad, A. Rostami, and 

S. Kheirkhah 

Phase-oscillator model for open-loop control 

of thermoacoustic instability in swirl-

stabilized combustor 

S. Singh, A.K. Dutta, S. Pawar, J. M. Dhadphale, A. 

Roy, R.I. Sujith, S. Chaudhuri 

 

15:00 – 15:20 
Coffee Break 

 

  

Session B5 

Diagnostics 

Chair: Timothy A. Sipkens 

Room 1: ETLC E6-015/025/035 

Session B6 

Heterogeneous and spray combustion 

Chair: Jason Olfert 

Room 2: E6-064/068 

15:20 – 15:40 

Comparative evaluation of single particle 

soot photometer (SP2) methods for accurate 

measurement of black carbon mixing states 

in atmospheric aerosols 

A. Naseri, J.C. Corbin, J.S. Olfert 

Magnetic Al/Fe3O4 core/shell nanoparticles: 

synthesis, characterization, and its unique 

combustion behavior 

S. Maini, A. Wang, J.Z. Wen 

 

15:40 – 16:00 

On the particle size and pressure dependent 

calibration constant of the conventional LII 

method for soot concentration 

measurement 

F. Liu, T. A. Sipkens, G. J. Smallwood 

Atomistic origin of the nonstoichiometry of 

the amorphous alumina layer during the 

combustion of aluminum 

Z. Liu and J.Z. Wen 
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16:00 – 16:20 

Soot temperature and concentration 

measurements in laminar diffusion flames 

with reactant preheating 

Y.T. Rajan and Ö.L. Gülder 

Thermal ignition of micro-aluminum 

powders with compressed water 

T. Kirton, F. Saceleanu, M. Salehi, M. R. Kholghy 

16:20 – 16:40 

Development of laser absorption 

spectroscopy for NO-thermometry in 

aluminum flames 

K. Mangalvedhe, A. Durocher, Yu. T, and J. 

Bergthorson 

 

 

16:40 – 17:15 
Annual Business Meeting (Room: ETLC E6-060) 

 

17:00 – 21:00 

 

Conference Banquet (Drinks at 5PM, dinner at 6PM); Faculty Club 

 

 

 

Thursday May 18, 2023 

08:00 – 08:30 On-site registration (ETLC 6th Floor) 

08:30 – 09:20 

Plenary Lecture 3 (ETLC E6-015/025/035) 

Scientific Engineering Challenges for Industrial Gas Turbines Modeling Acoustics and 

Autoignition – A Fuel’s Errand? 

Sandeep Jella, Siemens Energy Canada Limited 

Chair: Ehsan Abbasi-Atibeh 

  

Session C1 

Pollutant formation 

Chair: Vahid Hosseini 

Room 1: ETLC E6-015/025/035 

Session C2 

Laminar flames 

Chair: Bruno Savard 

Room 2: E6-064/068 

09:20 – 09:40 

NO measurements in high temperature 

hydrogen flames 

M. Meulemans, A. Durocher, G. Bourque, J. M. 

Bergthorson 

Transfer functions of partially premixed flames 

to bulk flow perturbations 

S.S. Supreeth and S.R. Chakravarthy 

 

09:40 – 10:00 

NOx emission characterization of ammonia 

containing humidified syngas using 

chemical reactor modelling in rich quench 

lean (RQL) combustion 

A. Raslan, S. Yang, A. Durocher and J.M. 

Bergthorson, F. Güthe 

Unstrained diffusion flames: Characterizing the 

effect of H2O dilution on diffusive-thermal 

instabilities in syngas 

E. Antar and E. Robert 
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10:00 – 10:20 

On the fractal dimension of carbon black 

particles in pyrolysis flow reactors 

A. Khabazipur and N. Eaves 

Numerical study of flame instability induced by 

shock flame interactions 

T. Shen, C. Yan, H.D. Ng, H. Xiao  

10:20 – 10:40 

Numerical investigation of NH3 doped fuels 

from biomass gasification on fuel-bound 

NOx formation at gas turbine conditions 

S. Yang, A. Raslan, A. Durocher, F. Guethe, J. 

Bergthorson 

2D direct numerical simulation of flame-wall 

interaction in NH3/H2/N2 combustion 

O. Chabot and B. Savard 

10:40 – 11:00 Coffee Break 

  

Session C3 

Pollutant formation & Fire research 

Chair: Vahid Hosseini 

Room 1: ETLC E6-015/025/035 

Session C4 

Kinetics and adsorption modelling 

Chair: Rafal Gieleciak 

Room 2: E6-064/068 

11:00 – 11:20 

Correlating the Impact of Radiative 

Exposures on the Mechanical Properties of 

Fire-Resistant Fabrics 

A. Epp, D. Torvi, S. Noble, J. Batcheller 

Application of equilibrium based PAH 

adsorption to modelling graphene synthesis in 

a microwave assisted plasma reactor 

J. Fan and N. Eaves 

11:20 – 11:40 

Emissions of NOx from flare flames: new 

data and comparison to literature 

M. Mohammadi, A. Tanner, D.J. Corbin, P. 

Mehr, M. Johnson 

Modeling of the pyrolysis kinetics of spruce 

wood, wheat straw and miscanthus by means 

of isoconversional and Kissinger methods 

O. Fischer and R. Lemaire 

11:40 – 12:00 

Large eddy simulations of a medium-scale 

methanol pool fire 

A.M.K. Abdalhamid and C. Devaud 

Investigation of applied smouldering 

combustion of liquid fuel 

S.Z. Miry, M.A.B. Zanoni, T.L. Rashwan, J.L. Torero, 

J.I. Gerhard 

12:00 – 12:20 

A micro flow reactor for studying PAH and 

soot formation through pyrolysis 

M.R. Razavi and Ö.L. Gülder 

Detonation initiation after a back-facing step 

Y. Poroshyna, G. Ciccarelli, S.S.M. Lau-Chapdelaine 

12:20 – 12:30 Closing Remarks (ETLC 6th Floor) 
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Plenary Lecture 1 - Tuesday May 16, 2023 

 

Reducing GHG Emissions via Low Carbon Fuels: Challenges and Opportunities 

 
 

Professor André Boehman 

University of Michigan, Ann Arbor 

 
 

In this talk, we will address the role that low carbon fuels (not strictly “carbon free” fuels, but those with low 

carbon intensity) can and should play in reducing greenhouse gas emissions.  To some, it seems a foregone 

conclusion that the days of the internal combustion engine are nearing an end, and that the fastest path to “zero 

carbon emissions” is through adoption of electric vehicles.  But bringing down fossil carbon emissions 

immediately can yield tremendous improvements with regard to the climate crisis, in contrast with waiting for 

electric vehicles to penetrate the market, and electricity production to be deeply de-carbonized.  Widespread 

and immediate adoption of low carbon intensity renewable fuels can provide dramatic carbon intensity 

reductions, overnight, when used in the vehicles we drive today.  But both the pursuit of electrification of the 

transportation sector and adoption of low carbon fuels runs into a major practical challenge – achieving major 

reductions in reducing fossil carbon emissions at scale.  Replacing 20 million barrels a day of petroleum presents 

a daunting barrier to addressing the climate crisis.  We will take a realistic look at these questions, and 

recommend a path forward that uses both strategies. 
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Plenary Lecture 2 - Tuesday May 17, 2023 

 

Updates to the Fractal Model of Soot Aggregates 

 
 

Professor Steven Rogak  

University of British Columbia 

 
About 15 years ago, my group has noticed that large soot aggregates tend to be composed of large primary 

particles, and small aggregates are composed of small primary particles.  In the last decade, we have examined 

this more carefully for thousands of TEM images from a half dozen combustion sources (all non-premixed 

flames). Most recently, with colleagues from the University of Alberta and the National Research Council of 

Canada, we investigated the question that perhaps these observations related to morphology affect the optical 

properties of soot. This work was summarized in work with Jason Olfert, 

 https://www.tandfonline.com/doi/full/10.1080/02786826.2019.1577949 

 

The key ideas behind the External Mixing Hypothesis (EMH) described there are that: 

1. Most of the coagulation giving rise to the fractal structure occurs over very small spatial and temporal 

scales and for relatively uniform formation and oxidation conditions. 

2. Aggregates from different regions of the flame tend to have different primary particle and aggregate 

sizes, and the degree of maturity may differ. 

3. In the exhaust stream where emissions are typically sampled, the particles from different regions of the 

flame are mixed within the gas stream but for the most part do not coagulate ie they are “externally 

mixed”.  

The EMH has implications for the measurement and structural modelling of soot, and probably also for the 

formation process, although that is not tackled in this talk.  Here, I will review some fundamentals of the fractal 

models used over 40 years to model soot, then describe updates to the model (from other groups as well as our 

own), attempting to highlight areas were there still appears to be controversy or work to be done (for example, 

cases where the EMH probably breaks down).   The material for this talk is gratefully taken from a review article 

in preparation with Tim Sipkens, Rajan Chakrabarty, Adam Boies, Jason Olfert, Joel Corbin and me. 
 

  

https://www.tandfonline.com/doi/full/10.1080/02786826.2019.1577949
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Plenary Lecture 3 - Tuesday May 18, 2023 

 

Scientific Engineering Challenges for Industrial Gas Turbines Modeling Acoustics and 

Autoignition – A Fuel’s Errand? 

 
 

Sandeep Jella 

 Siemens Energy Canada Limited 

 
The energy business is in a state of great excitement over low/no-carbon fuels for gas turbines. In this author’s 

opinion, much of this excitement focuses on the fuel itself – its low-cost production, renewability, storage, 

distribution, and geopolitical implications. In this talk, we divert focus to the response to fuel changes via two 

well-known phenomena that have haunted gas turbine design. Eliminating carbon is just the beginning. 

This talk will focus on modeling complex combustion effects in real systems, but the unique role of both lab-

scale experiments and direct numerical simulations will be highlighted. Regardless of which decarbonised 

cocktail is poured into the engine; the system mostly experiences it as a modification of the heat release rate 

and its oscillation amplitudes. In addition, for some engines such as the low emissions, premixed type – the 

propensity to spontaneously ignite in the unshielded mixing chamber increases strongly. Higher fidelity models 

employed to study these effects in full systems are assumed to be a “niche-market” in the industry. We will 

attempt to destroy this assumption, using two recent case studies from Siemens Energy and provide a 

retrospective for interested researchers. The first study focuses on high frequency thermoacoustic instabilities 

in two different systems, the second one focuses on modeling ignition kernels in a high pressure premixer when 

highly reactive fuels (di-methyl ether being representative) are introduced. In both studies, the theme of 

scientific engineering is drawn out. 
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MAPS 

 

Location of the ETLC Building, Faculty Club, and parking options 
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Location of the Lister Hall 
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Locations of SUB and HUB Mall; the main on-campus food options (please visit the Food Services website for 

details: https://www.ualberta.ca/dining-services/our-locations/index.html) 

 

https://www.ualberta.ca/dining-services/our-locations/index.html
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University of Alberta Campus 
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