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Shevchuk V. G., Poletaev N. I., Ageev N. D., Kiro S. A. 

Synergetic aspects of wave dust combustion 
 

SUMMURY 
The processes of self-organization of combustion of microdispersed metal particles sus-

pended in oxygen-containing media were experimentally studied. Changes in the structure of 
the combustion front of the dust flame were observed with a change in the control character-
istics of the process specified by the physicochemical characteristics of the gas suspension 
and the hydrodynamic conditions of the organization of combustion. The experiments were 
carried out in half-closed tubes when igniting the dust of Al, Mg, Zr particles at the open and 
closed end of the tube, as well as in the conditions of a pre-mixed fuel flame and oxidizer on 
dust burners. It is shown that the self-organization of wave combustion of dust in tubes leads 
to the appearance of a cascade of transient combustion modes, depending on the place of ig-
nition and the characteristics of the dust. When burning a gas suspension at the open end of 
the tube, transitions from a laminar flame to two types of vibrational flame of different physi-
cal nature and to developed turbulent combustion were observed. An even more complex cas-
cade of structural flame changes was observed in the case of ignition of a suspension from the 
closed end of the tube. In this case, in dusts of magnesium, aluminum, and an aluminum-
magnesium alloy of various dispersion and concentration, a cascade of transitions from a 
laminar flame to a turbulent one, then to a pulsating flame, which turns into fast “tongue” 
burning, was observed. A cascade change in the dust combustion conditions under these con-
ditions was accompanied by an increase in the flame velocity from 2 to 300 m/s. It was estab-
lished that the presence of these stages and the flame velocity is determined by the physico-
chemical parameters of the mixture. The results of qualitative studies of the structure of the 
laminar flame of particles of Al, Zr, Ti, Fe on a dust burner are presented. For the first time, 
the existence of a reversed self-sustaining flame in fine dust was observed under certain con-
ditions. Presumably, such an unusual structure of the combustion front of the dust flame is 
due to the kinetic regime of combustion of iron particles, which is characterized by an ex-
treme (with maximum) dependence of the flame velocity on the concentration of fuel. 

Key words: self-organization of combustion processes, metal combustion, flame velocity, 
flame front structure, transient conditions. 

 
 


