Abstract:

 

In most practical combustion devices, where diffusion flames are used (for purposes of safety), the chemical reactions occur at a time scale which is much shorter, than the mixing-time-scale between fuel and the oxidizer.  Hence combustion processes are mostly ‘mixing limited’ and there is considerable interest in wanting to mix the fuel and oxidizer quickly, so chemical reactions can completely convert the fuel to products.  Good mixing also reduces the amount of excess air (and unwanted heating of N2) which reduces the fuel consumption and hence, also the emissions (UHC, CO and NOx,) in furnaces.  Smaller flame lengths give flexibility to designer of burners and furnaces to size the device as the conditions may require.  (Heating of a load, for example).
Keeping all this in mind, a simple configuration of a pulsed flame (puff/vortex-ring) is considered and is investigated experimentally.  Vortex rings have been known to be good at mixing fuel and air.  The puffs are ignited at various heights and mixing characteristics are observed.  This is work in progress and results found thus far and the next steps are highlighted.
The above also yields precious data for unsteady, turbulent-combustion modelers, to validate highly advanced turbulent-combustion codes used in real life, in Industry.
Other work being done is also briefly mentioned.
