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The Effects of Processes Heating and Evaporation of Droplet on the Low Frequency
Combustion Instability

D. Dodange!, M. M. Heydari?", E. Valizade®
!Aerospace Engineering, Malek Ashtar University of Technology, Tehran, Iran.
2 Department of propulsion, Malek Ashtar University of Technology, Tehran, Iran.
® Aerospace Engineering, Khaje nasir’din tosi University of Technology, Tehran, Iran.

Abstract

In the present study, the low frequency combustion instability using lag time Szuch and Wenzel has been
investigated. For the analysis effect of evaporation on combustion instability from lag time the fuel and
oxidizers is used, so that Stability boundaries of performances engine is obtained. in the combustion chamber
each of processes of atomization, evaporation, mixing and ignition have a lag time for themselves, In the
meantime, the evaporation lag time is dominant and therefore as combustion controller process be
considered. In the result with this assumption, the time of evaporation that previous stage was obtained to
enter drop evaporation equations into and with the use of the equations for energy and mass preservation and
transfer of Mass and heat has been analysis. So in the end the ITC model has been used and we can to
calculate the drop diameter in the specific evaporation time. To do this, the software is provided. According
to calculations, To lag time evaporation of 1.4 milliseconds, diameter drops 123.4 micron for normal
heptane has been obtained.

Keywords: Combustion Instability; Liquid Propellant Rocket; Evaporation Process; Droplet Diameter.
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