Electrostatic problems, solved with BELA - Electrostatics

Contributed by Kostadin Brandisky

Problem 1:    Capacitance of line with cylindrical conductors 

Wire diameter (=75 mm,

Distance between the wires d=200 mm. 
The line is in air with (=(0 . 
The capacitance per unit length is sought.
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The model is in the file line2.fee   . The mesh has  9799 nodes. Kelvin transformation is used for the infinite boundary.



The capacitance will be calculated using the stored electric energy. 
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Stored energy, found by FEMM is : 
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The capacitance will be:
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Here   u=(V2 - V1)= 1 – 0 = 1 

The analytical formula for C is :
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където:  ( = (0 = 8,8541878.10-12 F/m,  l=1 m,  d=0,2 m,  R=0,0375 m.

	
	Analytical
	FEMM
	Error  %

	C
	16,99.10-12
	17,0125.10-12
	0,13


Problem 2:    Microstrip line (problem elec1 from Quickfield)

Air   (r=1. 
Substrate with (r=10 . 

The capacitance per unit length is sought.

On the metal strip a boundary condition V=1 V is specified. On the outher conductor V=0.

 The model is in   elec1.fee   having   40178  nodes.
The stored energy, found by FEMM is: 
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Thus
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Here   u=(V2 - V1)= 1 – 0 = 1 

	
	Analytical

result
	QuickField 

pF/m
	Error 

%
	FEMM 

pF/m
	Error 
%

	C
	178,1
	177,33
	0,4
	179,6856
	0,9
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