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Owing to the fact that DC circuits become more in demand, researches have been focused 

lately on developing DC low voltage switches. In order to do that, it is necessary to have 

detailed knowledge about DC breaking technique. The latest consists on creating an 

electric arc between the electrodes of the switch while they are opening, and increasing its 

voltage so that the arc’s potential is greater than the supplied voltage.  

 

Because of the very complicated processes, the developers have been relying mostly on 

experimental investigations so far. On the other hand, the increasing performance of 

computers allows simulating more and more details of the switching arc. 

In this work, we are going to present an experimental set-up where the displacement of an 

electrical arc between two parallel arc runners is studied with high-speed imaging, voltage, 

current pressure and magnetic measurements. In parallel, a two-dimensional (2-D) 

simulation model is described, which is based on the differential equations for fluid and 

electromagnetic physics, the so-called MHD equations. 
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For a first approximation, a 2D time dependent model, for an air electric arc is choosen. A 

simplified geometry of the dimension 30x12mm is used. The copper rails are of 30 mm 

length and 3 mm width, the gap between them is 6 mm. The contacts open with a velocity 

of 10 m/s. The temperature distribution is presented which shows the shape of the arc 

during 0,15 ms. 

 

A 2-D model for the simulation of the electric arc has been presented. It takes into account 

the gas-dynamic as well as the electromagnetic processes. With this model it is possible to 

simulate the motion of the arc in a simple arc chamber. First results of temperature 

distribution at different time steps have been presented. The elongation of the electric arc 

when the contacts open  can be observed. 

Moreover, an experimental set-up is presented. It is designed for both validation of the 

model and explanation of the measurements.  

Furthermore, the results of an improved simulations as a 3-D models will be compared to 

those given by the experimental set-up in order to validate the model. 
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Temperature distribution in the arc chamber (Kelvin) 
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The air arc in switches typically exists near atmospheric pressure; its temperature is 

usually of the order of 10 kK. So as initial condition a rectangle surface between the 

moving contacts with 10kK temperature is taken (T=0s) . The results show the arc 

elongation with the moving contacts after 0,05 ms, and its propagation in the chamber to 

the splitter plates during the time. 
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