Problem 1:   Plate capacitor.
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Fig.1. Plate capacitor.
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Tasks:

a) Propose the FEMM planar model of plate capacitor, observe voltage (V), flux density (D) and field intensity (E) between the plates.

b) Plot V(x), D(x) and E(x).

c) Calculate the capacitance C using FEMM tools (energy stored). Complete the Table 1.

Consider two cases: 
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Table 1
	
	Method

	
	Analytical
	FEMM
	Error

	C  [F] for (r=1
	
	
	

	C  [F] for (r=5.4
	
	
	


General formulas for capacitance:

Problem 2:   Double-layer plate capacitor.
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Fig.2 Double- layer capacitor

Data:
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Tasks:

a) Propose the FEMM planar model of plate capacitor containing two layers of dielectric, observe voltage (V), flux density (D) and field intensity (E) between the plates.

b) Plot V(x), D(x) and E(x). 

c) Calculate the capacitance C using FEMM tools (energy stored) and compare with the result obtained from analytical formula. Complete the Table 2.

Table 2
	
	Method

	
	Analytical
	FEMM
	Error

	C  [F] f
	
	
	


General formulas for equivalent capacitance:

Problem 3:   Cylindrical capacitor.
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Fig3. Cylindrical capacitor.

Data: 
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Tasks:

a) Propose the FEMM planar model of cylindrical capacitor, observe voltage (V), flux density (D) and field intensity (E) between the plates.

b) Plot V(x), D(x) and E(x).

c) Calculate the capacitance C using FEMM tools (energy stored). Complete the Table 3.

Table 3
	
	Method

	
	Analytical
	FEMM
	Error

	C  [F] for (r=1
	
	
	

	C  [F] for (r=5.4
	
	
	


General formulas for cylindrical capacitor :

Problem 4:   Cylindrical double-layer capacitor.
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Fig3. Double-layer cylindrical capacitor.

Data: 
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Tasks:

a) Propose the FEMM planar model of cylindrical double-layer capacitor, observe voltage (V), flux density (D) and field intensity (E) between the plates.

b) Plot V(x), D(x) and E(x).

c) Calculate the capacitance C using FEMM tools (energy stored). Complete the Table 4.

Table 4
	
	Method

	
	Analytical
	FEMM
	Error

	C  [F] 
	
	
	


General formulas for cylindrical double-layer capacitor :

Problem 5:   Two-wires line with cylindrical conductors
Let us consider, two-wires line:
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Wire diameter (=75 mm,

Distance between the wires d=200 mm. 
The line is in the air with (=(0 . 
Tasks:

d) Propose the FEMM planar model of this line, observe voltage (V), flux density (D) and field intensity (E) around the wires.

e) Calculate the capacitance per unit length. Complete the Table 1

Remarks: 

1) The analytical formula for C is (( = (0 = 8,8541878.10-12 F/m,  l=1 m,  d=0,2 m,  R=0,0375 m): 
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2) FEMM 4.2 calculations: energy stored in the system (area) is needed. 

Table 1

	
	Method

	
	Analytical
	FEMM
	Error
	FEMM/Kelvin
	Error

	C  [F]
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