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3- Ionisation
4- Dual resonant circuits

1-Dual resonant transformer
2- Neon sign transformer
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1- Neon sign transformer (NST)
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Abstract:

Tesla transformer is one of the most common devices to produce very high voltage. In this
paper, two conventional structures of spark gap Tesla transformer is are investigated. The
difference between two types of Tesla transformers is in the type of step-up transformer, location
of spark gap and primary capacitor. In this paper, the differential equations expressing behavior
of two structures of Tesla transformer are analytically solved in both of charge and discharge con-
ditions. Of course, when analytical solution of those differential equations has been arduous, the
Euler numerical integration has been used. Also the effect of some system parameters such as be-
ginning instant of spark and leakage inductance of the step-up transformer on the output voltage
of Tesla transformer is studied. It should be noted that in this paper, of lumped model of Tesla
transformer is used and resistive losses are neglected. To verify the validity of obtained results, the
results are compared with results those of simulation in MATLAB/Simulink software. Comparison
of Analytical and numerical results with simulation results, shows that the calculated equations
have a good reputation. In the same conditions, as well, one of the two structures studied has the
greater ability to generate higher voltage, and while leakage inductance of the step-up

transformer reduces, the output voltage of Tesla transformer in both structures increases.

Keywords: Tesla Transformer, Spark Gap, Neon Sign Transformer, Euler Integration Method.

s#Corresponding Author Email: abbasi_ali@elec.iust.ac.ir



	6.pdf
	6-1.pdf

