
Thermofluids research for environmentally friendly, low-
carbon economy 

 

Watching droplets, powders and flames through experiments can shed light 
on the physics of dispersion, mixing and reaction, and generate fun as you try 
to answer the question of why things behave as observed. The talk will 
emphasise the importance of experiments in understanding the ‘real’ physics 
and how combining theory with ‘observing by watching’ can lead to novel 
developments of environmentally friendly, low carbon processes. 

The engineering problems that provide the driving force behind the research 
are all linked to an attempt to reduce environmentally hazardous emissions 
and/or improve the energy efficiency of the processes involved. The talk will 
follow a random walk through flows in burners of coal powder, the production 
of detergent powder, the combustion of liquid fuels in car and airplane 
engines, the ‘cleaning-in-place’ of food stuff, the atomization of liquid oxygen 
in rocket engines, the dispersion of droplets in rain clouds, the cooling of 
fusion reactors, the flame synthesis of nanopowders and the manufacturing of 
bubbly chocolate. 

The talk will demonstrate the intriguing commonality of the physics behind 
these diverse applications and, at the same time, the complexity that limits our 
ability to predict flow and reaction and, therefore, to design environmentally 
friendly, low carbon processes. 

 
Combustion research for gas turbines combustors and 

automotive engines 
 
 
The talk will address combustion related issues that arise in gas turbine 
combustors for aeroengines or power generation applications and in-cylinder 
combustion behaviour in Spark or Compression Ignition automotive engines. 
The emphasis will be on experimental studies, based on optical diagnostics, 
of the mixing and reaction process. However, the links of the research to 
industrial problems, theory and computational modelling will be explained. 
The development of novel optical diagnostics will be briefly presented in order 
to measure the quantities that are required by the underlying physics. The talk 
will address the following items: 
(i) quantification and importance of degree of premixedness between fuel and 
air in gas turbine combustors and spark ignition engines; 
(ii) quantification of scalar dissipation and its influence on autoignition of 
unsteady fuel jets relevant to Compression Ignition engines; 
(iii) unsteadiness of the atomisation process and the resulting sprays and its 
consequences on mixture preparation in spark ignition engines and 
combustors. 



 
Professor Yannis Hardalupas graduated from National 
Technical University of Athens in Greece with a degree in 
Mechanical Engineering in 1984 and received his PhD degree 
from the Mechanical Engineering Department at Imperial 
College in 1989, where he was appointed Professor of 
Multiphase Flows in 2009. He was awarded an EPSRC 
Advanced Research Fellowship on experimental research on 
combustion of liquid and solid fuels and an industrial 
secondment to Ricardo Consulting Engineers from the Royal 
Academy of Engineering for development of computational 
models for atomization of liquid fuels in Internal Combustion 
engines. He is currently the deputy chair of the Committee of the 
Combustion Physics group of the Institute of Physics and a 
member of the committee of the British Section of the 
Combustion Institute, the technical committee of Propellants and 
Combustion of the American Institute of Aeronautics and 
Astronautics, the Editorial board of the International Journal of 
Spray and Combustion Dynamics and the Journal of 
Combustion and the Advisory Board of several International 
Conferences. In addition to his contributions in the area of 
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