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Sensitive Diagnostics and Chemical Kinetics of Fute Fuels

KAUST Chemical Kinetics and Laser Sensors Laboyator
https://kinetics.kaust.edu.sa/Pages/Home.aspx

Abstract:

The fuel landscape has steadily been changing sirekpected tg
evolve at a much rapid pace over the coming ydarsre will be &
shift towards low-grade fuels for power generaéma transportation
Additionally, biofuels will see increased usagetia form of blending
components to conventional fuels for achieving aigperformance)
Many of these transformations are driven by thendrehallenge o
‘global warming’ that our planet faces today. Irasigly stringen
emission regulations, global warming, and depletiiogsil fuel
resources are driving the design of combustionesyst towards
extreme operating conditions. Ultra-lean fuel migg) very high
pressures, and low temperature combustion are sbthe directions
being pursued currently. In such domains, fuel daggnand reactior
kinetics play critical role in the design and op#ation of combustior
systems.

Common facilities for the study of homogeneous dbahkinetics
include shock tubes, rapid compression machinesbuastion bombs
flow reactors, well-stirred reactors, and motoregjiees. Of these
shock tubes provide the most ideal environmentntestigate fue
chemistry in the absence of heat transfer and fliyidamic effects
Shock tubes are generally used to measure ignieay times of
fuel/oxidizer mixtures under varying conditions ¢émperature
pressure, and stoichiometry. However, when couplgth in-situ
sensitive diagnostics, shock tubes can provide uneasents of
reaction rate coefficients and species time-hispofiles. Such dat
are extremely useful in the development and vdbdabf detailed
chemical kinetic models.

This talk will feature some latest diagnostic depshents for
sensitive detection of gas temperature and impoctaemical species
such as acetylene, ethylene, hydrogen peroxidephkydradical and
free electrons. Advanced optical strategies, sueh irarapulse
chirping, wavelength modulation, cavity ringdowndamicrowave
interferometry are employed. It will be demonstdateow the
application of these diagnostics enables deephitssnto complex|
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Short Biography

Dr. Aamir Farooq
joined KAUST in 2010
after earning his MS
and PhD degrees in
Mechanical

_Engineering from
Stanford  University,
USA. Professor
Farooq's research
interests are in the
areas of energy
systems, fuel
formulation and laser-
based sensors. Dr.
Farooq and his

research group focus
on high-temperature
infrared spectroscopy
of hydrocarbons, novel
guantum-cascade
laser-based  sensors,
and chemical kinetics
of fuel formulation. He
has published over 80

archival papers in
premier journals
related to  optics,
hlasers, sensors, fuels,
energy and
combustion. He has
given several invited
talks at leading

Jinternational
conferences and has

organized technical
sessions and
workshops.

reaction mechanisms of future fuels.



