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To obtain a better understanding of plasma-flame interaction, a plasma-assisted premixed flame 
will be investigated experimentally in a flat flame burner with a dielectric barrier discharge 
(DBD) plasma technique. We aim to investigate the effect of this low-temperature non-
equilibrium plasma on radical and ion formation, and their effect on fuel oxidation, flame 
stabilization and emission formation. 
  

 

 

         

 

 

 

The plasma reactor is designed as a porous plate with a dielectric barrier discharge consisting 
of four layers of electrodes as shown in figure 1. The hole diameter is 1mm and the pitch is 
2mm. The goal of this design is to generate two layers of plasma, one for pretreatment of the 
air/fuel mixture and the second is to interact with the flame directly.  
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Figure 1: Nanosecond plasma assisted combustion setup.  



 

 

 

 

 

 

 

A high voltage pulse (4 kV) with a duration of a few nanoseconds has been applied across the 
electrodes with different frequencies to study the effect of the pulse frequency on the plasma 
characteristics. Figure 2 shows images of the plasma generation without flame at ambient 
conditions with different frequencies. 

 

 

 

Figure 2: Plasma discharge at 4 kV (a) 400 Hz (b) 1 kHz (c) 3.5 kHz  
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