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Experimental results and discussion 

A series of experiments were carried out in order to examine the basic 
mechanisms, which control the combustion dynamics and the formation of polluting 
emissions, when the DC electric field is applied to the swirl stabilized near-premixed 
propane/air flame flow by enhancing or confining the axial and radial drift motion of 
the positively and negatively charged flame species, such as C3H3

+, C2H4
+, C2H2

+, 
CHO+, H3O

+, O2
-, etc. with mean density of charged flame species in a flame reaction 

zone up to ne,i≈10
18-1019 m-3. The elastic collisions between the field-enhanced the 

flame ions and neutral compounds result in momentum exchange by enhancing or 
confining the interrelated processes of heat/mass transfer in a field direction with 
direct influence on the flame shape and size (Fig.2) and so on the flame velocity, 
temperature and composition profiles, local rates of reactions and processes of 
heat/mass transfer. 
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