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Currently, plasma jets based on the atmospheric-pressure discharges are attracting increasable attention 

[1–3]. Frequently, the gas-discharge system for obtaining a plasma jet using the discharge in a gas flow are 
called a plasmatron. The electrodes of plasmatron are configured to allowing the gas to flow through the 
discharge region [1–4]. Thus, the heated flow of weakly ionized gas, so-called “plasma jet”, forms in the 
plasmatron nozzle [1–4]. 

This paper deals with the investigations of the plasma jet generated by using the atmospheric-pressure 
glow discharge in a vortex airflow with the electrode configuration corresponding to coaxial plasmatron. The 
discharge is supplied from the high-voltage DC voltage source. The ballast resistor is used for limiting 
discharge current at level less than 0.2 A. The air mass flow rate is varied from 0.1 g/s up to 0.3 gm/s. In 
these conditions, the mainly part of a total discharge current in plasmatron flows via the constricted positive 
column of the glow discharge and only a small fraction of electrical current is flowing through the jet 
volume. 

 
Fig. 1. Circuit of the experimental arrangement for diagnostic of the plasma jet. The discharge is sustained between the cathode of 
plasmatron 1 and the grounded anode 2 (a length of the plasmatron nozzle l = 20 mm, an inner diameter of the nozzle D = 5 mm). 
The system of additional diagnostically electrodes 3 and 4 are used to collect the currents flows through the jet volume. A, B – the 

positions of positive column (schematically). A typical DC voltage V0 = (3 – 5) kV, V4 ≤ 3 kV, Rb = (20 – 42) k, R4 = 100 k. The 
discharge burning voltage V(t) is measured by the TDS-1012B oscilloscope with the high-voltage probe. The low-inductance shunts 

RS = 1 , RS1 = 1 k and RS2 = 10 k are used for the current signals measurement. 

In the experiments the currents in the system of diagnostic electrodes is measured. The obtained data 
allow to concluding that the electrical current flowing through the jet volume forms due to electrons that can 
drifted from the discharge plasma region. It shown that the jet current magnitude is determined by the gas 
flow rate, by the discharge channel position and by the characteristics of the discharge in the plasmatron. The 
methodic for estimate the electron density in the jet volume has been proposed. Based on experimental data, 
the estimated value of the electron density in the jet is not less 109 cm–3. At such value of electron density, 
the electric field distortion by the space charge of electrons can lead to the current self-limitation through the 
jet. 

REFERENCES 

[1] Y. D. Korolev // Russ. J. Gen. Chem.  2015.  85. – № . 1311–1325. 
[2] Zhang C., Shao T., Xu J., Ma H., Duan L., Ren C., Yan P. // IEEE Trans. Plasma Sci.  2012.  40. – № . 2843–2849. 
[3] Babaeva N. Y., Naidis G. V. // Trends in Biotechnology.  2018.  36.  № . 603–614. 
[4] Korolev Y. D., Frants O. B., Nekhoroshev V. O., Suslov A. I., Kas’yanov V. S., Shemyakin I. A., Bolotov A. V. // Plasma Phys. 

Rep.  2016.  42. – № . 592–600. 

                                                      
* This work was supported by the Russian Science Foundation under the Project 17-08-00636 

84



 
 
    
   HistoryItem_V1
   PageSizes
        
     Action: Make all pages the same size
     Scale: Scale width and height separately
     Rotate: Counterclockwise if needed
     Size: 7.953 x 11.378 inches / 202.0 x 289.0 mm
      

        
     AllSame
     0
            
       D:20181128160536
       819.2126
       _A4_202x289mm
       Blank
       572.5984
          

     Tall
     1
     1
     753
     211
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     Separate
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     336
     335
     336
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     Action: Make all pages the same size
     Scale: No scaling (crop or pad)
     Rotate: Never
     Size: 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     AllSame
     0
            
       D:20190822095347
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     1
     0
     753
     211
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     336
     335
     336
      

   1
  

 HistoryList_V1
 qi2base





