COMBUSTION

is a chemical reaction
between fuel and oxidizer
involving significant heat release

· Somehow the fuel and oxidizer must mix, for the chemical reaction to take place.

· This mixing can be achieved:

· Independently – in which case we talk about premixed combustion of homogeneous mixtures, or,
· By the flow (and flame) itself – in which case we have non-premixed combustion of inhomogeneous ones.

(You do not have to have flow for combustion!

They are called bombs – we use them sometimes and the west has most of them …)

· The mixing processes in a fluid flow depend on the character of the flow which can be either:

· Ordered and steady (‘smooth’) – which we call laminar, or, 

· Chaotic and unsteady (‘wobbly’) – which we call turbulent.

· Combustion involves flame: Ignition, which can be:

· Forced (e.g. by a spark), or,
· Spontaneous – autoignition,
· Propagation, Stabilization and Extinction.
RECAP (buzz words):

· Chemical Reaction (between Fuel and Oxidizer)

· Premixed vs. Non-Premixed (or Homogeneous vs. Inhomogeneous)

· Laminar vs. Turbulent Mixing

· Forced vs. Autoignition

DEMONSTRATION:

· Turbulent Non-Premixed Flame

· Laminar Non-Premixed Flame

· Turbulent Premixed Flame

· Laminar Premixed Flame

· Spark Ignition

· Flame Propagation (Flashback, Blow-off)

· Flame Stabilization

· We come from the scientific fields of:

· Chemistry
· Fluid Mechanics

· Thermodynamics

· Laser Diagnostics

· Mathematics

· Materials Science

· Engineering (Underpaid scientists who are expected to do everything)

· Within each field we are interested in:

· Theory

· Mathematics

· Experiments

· Numerics/Computations
· Modelling

APPLICATIONS:

(fact: combustion of fossil fuels is

humanity’s oldest technology)

· Anywhere we have flames, i.e., everywhere we want lots of cheap power:

· Transportation Industries
· Heating and Power Generation

· Anywhere we can have flame but would not like to (Explosion Hazard, Safety Regulations):

· Storage and Disposal Sites

