Conceitos Básicos 
Impedância x Frequência
R versus frequency
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XL versus frequency
(XL = 2πf)

[image: image2.png]Xp (k€Y) If

10

‘\ 5 1520 fkHz)

X, = 0Qatf = 0Hz




XC versus frequency

Xc = 1/2fC
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Conceitos Básicos 

Ângulo de Fase
Defining the phase shift for a sinusoidal function that crosses the horizontal axis with a positive slope after 0°.
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Amsin(wt + Ɵ)

Defining the phase shift for a sinusoidal function that crosses the horizontal axis with a positive slope after 0°.
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Amsin(wt - Ɵ)

Conceitos Básicos 
Defasagem Tensão e Corrente
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The voltage and current of a resistive element are in phase
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The current of a purely capacitive element leads the voltage across the element by 90°.
For a pure inductor, the voltage across the coil leads the current through the coil by 90°.
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Conceitos Básicos 
Tensões e Correntes Eficazes

(rms)
An experimental setup to establish a relationship between dc and ac quantities.
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A potência média fornecida corresponde ao primeiro termo porque o valor médio de um cosseno em um período é zero. 
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Relações entre tensões e correntes máximas e eficazes (rms)
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Conceitos Básicos 
Equação Geral
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Então, potência média é definida como:
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The magnitude of average power delivered is independent of wheather v leads i or i leads v. So, Ɵ is defining as: 
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Conceitos Básicos 
Fator de Potência (FP)
[image: image12.png]P,
Fp = cos® = —&
Vrmslrms




Conceitos Básicos 
 Potência Aparente (S)
A potência média em uma carga é dada por:
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A potência aparente é definida como: 
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A unidade de medida de S é VA (volt-amperes). 

Então:
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Conceitos Básicos 
 Potência Reativa (Q)
[image: image16.png]Q=Vlsen®




[image: image50.png]S= Vrmslrms=VI



[image: image51.png]vi

(volt-ampéres, VA)




Conceitos Básicos
Potência Média – Carga Resistiva
Ɵ=0
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The energy dissipated by the resistor (WR) over one cicle of the applied voltage is the área under the power curve :
[image: image55.png]Vemslrms





[image: image56.png]pr = VIsen 20t





Conceitos Básicos
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Potência Média – Carga Indutiva
Ɵ=900
P=0

Na equação da potência em função do tempo o termo que varia no tempo pode ser expresso por: 
The energy stored or released by the inductor in one half cycle of the applied voltage is: 
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Conceitos Básicos
Potência Média  
Carga Capacitiva
Ɵ=-900
P=0

Na equação da potência em função do tempo o termo que varia no tempo pode ser expresso por: 
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The energy stored or released by the capacitor in one half cycle of the applied voltage is: 
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Conceitos Básicos
Triângulo de Potência
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Conceitos Básicos
Médida de Potência
AC power is measured with a wattmeter. The idea of an analog wattmeter operation is schematically illustrated in the figure below; The wattmeter includes at least two coils: the massive immovable current coil and the lighter suspended, or pivoted, voltage (or potential) coil. 
The current coil has a very low impedance; it is connected in series with the load. The voltage coil has a very high impedance; it is connected in parallel with the load. 
The voltage coil typically has a high-value resistor connected in series to increase the impedance. The voltage coil is constructed of a fine wire, whereas the fixed (current) coil uses a thicker wire to carry the load current. When the current and voltage are in phase, the magnetic fluxes in both coils attempt to align with each other so that the arrow in the figure will move to the right. When the current and voltage are out of phase (phase difference of 180; the load is in fact an AC source), the arrow in the figure woudl move to the left. When the phase difference is 900, the arrow stays at the center. Thus, the power angle could be measured, and the average and reactive powers could be reported in an analog or digital way.
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Let:

I1 = main circuit current flowing through the fixed coil

I2 = current proportional to the supply voltage

B = flux density

V = supply voltage
[image: image30.png]Bal; — B oKyl

LAV ——y LaKV




The deflecting torque is giving by:
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