
Instantaneous power-on of inductor and
capacitor

What is instantaneous power?

The instantaneous power (in watts) is the power at any instant of time. It is the rate at which an element

absorbs energy. Consider the general case of instantaneous power absorbed by an arbitrary combination of

circuit elements under sinusoidal excitation,as shown in Figure. (1). Figure 1. Sinusoidal source and passive

linear circuit

 

What is instantaneous power absorbed by a circuit?

where Vm and Im are the amplitudes (or peak values), and ?v and ?i are the phase angles of the voltage and

current, respectively. The instantaneous power absorbed by the circuit is We apply the trigonometric identity

and express Equation. (3) as This shows us that the instantaneous power has two parts. The first is constant or

time-independent.

 

How do you calculate instantaneous power in a circuit?

A circuit element dissipates or produces power according to P = IV,where I is the current through the element

and V is the voltage across it. Since the current and the voltage both depend on time in an ac circuit,the

instantaneous power p(t) = i(t)v(t)is also time dependent. A plot of p(t) for various circuit elements is shown in

Figure 15.5.1.

 

What is the average power absorbed by the inductor?

Thus,the average power absorbed by the inductor is Notice that the inductor and the capacitor absorb zero

average powerand that the total power supplied by the current source equals the power absorbed by the resistor

and the voltage source,or indicating that power is conserved.

 

What is instantaneous and average power formula?

Instantaneous and average power formula is the important calculation in the electrical circuit. The

instantaneous power p (t) absorbed by an element is the product of the instantaneous voltage v (t) across the

element and the instantaneous current i (t) through it. Make sure to read what is ac circuit first. Make sure to

read: And its applications:

 

What is instantaneous power absorbed by an element?

The instantaneous power p (t) absorbed by an element is the product of the instantaneous voltage v (t) across

the element and the instantaneous current i (t) through it. Make sure to read what is ac circuit first. Make sure

to read: And its applications: There are several types of power in ac circuit: Assuming the passive sign

convention,

Instantaneous power is the product of voltage and current at any moment in time: p(t) = v(t)i(t). If v(t) If v(t)

and i(t) are sinusoids, then p(t) will be a sinusoid as well.
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Consider a capacitor of capacitance C. The instantaneous power in the capacitor is: Assume there is no initial

voltage (i.e. no initial energy), v (t =0)=0, w (t =0)=0. We are interested in the energy W when the voltage

increases from zero to V with arbitrary v ...

Capacitors and Inductors oWhen the current through an inductor is a constant, then the voltage across the

inductor is zero, same as a short circuit. oNo abrupt change of the current through an inductor is possible

except an infinite voltage across the inductor is applied. oThe inductor can be used to generate a high voltage,

for

Reactive power in AC circuits is given by these equations: Q = EIsin? VARs = I 2 X = V x 2 /X = Ptan?. X is

positive for inductors and negative for capacitors. kVA = kilo-volt-amps. By conservation of energy, total

power consumed in a circuit is equal to the sum of the power consumed by each element. Also, power

generated equals power ...

Capacitors store energy for later use. The instantaneous power of a capacitor is the product of its instantaneous

voltage and instantaneous current. To find the instantaneous power of the capacitor, you need the following

power definition, which applies to any device: The subscript C denotes a capacitance device (surprise!).

Substituting the ...

The instantaneous power (in watts) is the power at any instant of time. It is the rate at which an element

absorbs energy. Consider the general case of instantaneous power absorbed by an arbitrary combination of

circuit elements ...

In this paper, the method is applied to the identifica-tion of the power components of single-phase switched

circuits. Instantaneous energy is decomposed only into energy transformed (related ...

Instantaneous Power - Resistive Load The voltage across the resistive load is vvtt= VVppcos ??+??tt Current

through the resistor is iitt= VVpp RR cos ??+??tt The instantaneous power absorbed by the resistor is

In honor of Joseph Henry (1797-1878), an American physicist, the unit of inductance is named Henry (H). An

inductor acts like a short circuit to DC current. Inductor impede instantaneous changes of its current. (Have we

assumed anything in writing the above equation?!) The current in a 10-mH inductor has the following

waveform.

Capacitor vs Inductor difference #6: Applications . Both the capacitor and inductor have unique abilities. This

means that each component will have its own unique purpose for certain applications. Below shows the

different applications for a capacitor and inductor. Capacitor applications: Power conditioning; Signal

coupling/decoupling; Noise ...
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The energy stored in a capacitor is the integral of the instantaneous power. Assuming that Assuming that the

capacitor had no charge across its plates at tv =-? [ ()-? =0 ] then the energy stored

at the graph above for instantaneous change in inductor current - just substitute v C for i L. Units Amp sec

Coul units of C = = = Farad[ ] Volt Volt F ? Voltage in terms of Current The current-voltage relationship we

discussed above gives the capacitor current if we know the capacitor voltage. But sometimes we have the

capacitor current and need to find the voltage. So we ...

For a capacitor or inductor, the relative signs of i(t) and v(t) vary over a cycle due to their phase differences.

Consequently, p(t) is positive at some times and negative at others, indicating that capacitive and inductive

elements produce ...

An inductor using DC acts like a short-circuit coil. An inductor''s current cannot abruptly change. The ability

of an inductor to store a limited amount of energy in the form of a magnetic field is a one specific

characteristic. An ideal inductor only stores energy rather than releasing it. Instantaneous power delivered to

the Inductor:

The instantaneous power (in watts) is the power at any instant of time. It is the rate at which an element

absorbs energy. Consider the general case of instantaneous power absorbed by an arbitrary combination of

circuit elements under sinusoidal excitation, as shown in Figure.(1).

Reactive power in AC circuits is given by these equations: Q = EIsin? VARs = I 2 X = V x 2 /X = Ptan?. X is

positive for inductors and negative for capacitors. kVA = kilo-volt-amps. By ...
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