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ELECTRIC BEHAVIORAL MODEL  

Variable resistance 

validation of the output currents of the model 

RESULTS  

PERSPECTIVES 

 
Diameter of the tip electrode : 0,5 mm  
Radius of curvature of the tip ρ=25 µm  
Diameter of the plate electrode : 40 mm 
Thickness of the plate electrode : 2 cm  
Inter-électrodes distance variation : 1-15 mm 
 

Gas used:  
 

Synthetic Air synthétique N2: 80% , O2: 20% 
pression atmosphérique (1 atm) 
Room temperature (25°c) 
 

EXPERIMENTAL DEVICE 

Fast imaging: 

• ICCD camera 

• Fast scanning camera (streak camera). 

Taking measurements Grandeurs électriques mesurées 
1. Courant et Tension mesurés 

INTRODUCTION 

1. Effective treatment of toxic gas discharge on stream or  stationary at discharge 

or post-discharge phase with a possibility of control through external parameters 

such as:  Supply voltage (waveform), gas , inter-electrodes distance…. 

2. - Best cost energy (low current of about some mA in the absence of a dielectric 

barrier) 

3. - Easy Integrability in industrial systems producing toxic gaseous pollutants 

interest of positives point-plane corona discharges 

conduct a preliminary study to investigate and establish a possible scaling laws 

which can exist between the electrical parameters in the transition from a single to 

two close or distant points. 

The aim sought: Prediction of energy costs and study the effectiveness of 
multi-point systems, for beings exploited in an industrial scale. 

Objectives of this work: 

Obtaining and comparing the electrical parameters of the equivalent model of the 

discharge in the case of a single point and two points, spaced apart and close 

together. 

 Study of the evolution trend of the electrical parameters representing the electrical behavior of a 

positive DC point-plan corona discharge by increasing the number of tips. 

 Searching and establishment of possible scaling laws, which can exist when moving from a 

single-point  to plan configuration to another  with multi-points. 

 Establishment of an equivalent circuit model of the positive DC point to plan corona discharge 

based on a deep theoretical and experimental (electrical and optical measurements) study of the 

discharge. 

 identification of electrical parameters of the equivalent model  using  mathematical RLS 

(recursive least square) method. 

Comparison between the electric parameters of discharge obtained in the case of electrode 

configurations with one and  two points, spaced apart and close together. 

I. Determination of the electrical parameters of corona discharge in the case of one and two 

points (spaced and close together) 

II. Preliminary deduction of trends of equivalence between the parameters during the shift  

from an electrode configuration with one point to another with two points 
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FIG.1. Simplified scheme of the experimental device. 
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Power supply: 
Without discharge      With discharge  

Impulse :          DC : 1-15 kV 

Voltage level : 1-10kV 

Pulse width : 50 µs           

Repetition frequency f=10 kHz    
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V=7.2kV, dry air, d=7mm, r=20µm, Patm 

Optical and imagery observation 
 

•Strong field (applied) to the anode. 

•Field of the created space charge 

We consider electrically, that  the inter-electrode space behaves as an infinite resistance to 

the absence of ionizing activity at the instant of commencement of the discharge. 

• multiplying of the quantity of positive charges 

caused by the ionizing activity. 

ionizing activity 

•The gradual short circuit of the electrode gap will be 

progressively as the ionizing wave advance. 

propagation of ionizing wave 
• Creating of a capacitive dipole, 

with fictitious mobile anode. 

The short-circuited portion of the 

inter-electrode space is 

geometrically in series with the 

capacitive dipole. 

• A change in resistance of the 

inter-electrode interval, 
the same discharge 

current will flow through 

the capacitive dipole and 

the conductive channel, 

variable resistor in series 

with variable capacity. 
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Model identification method  
RLS Algorithm 

d = 5 mm, Ea= 5 kV  

 Study of the electrical behavior of the multi-point to plan corona discharges under a continuous supply for any number of tips. 

Search of scaling laws and study of electrical behavior of mono and multi-point-to-plane corona discharges under an impulse supply. 
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mono-pointe d=8 mm , Ea=8 kv

bi-pointes d=8 mm , Ea=8 kv , x=5 mm

bi-pointes d=8 mm , Ea=8 kv , x=30 mm
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Identified electrical parameters and currents validation Schema of different studied configurations  Compared Identified electrical parameters 
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