Chapter 2 — Basic Electrical Formulas

Electrical Theory

Unit 7 — The Electrical Circuit

7-5 POWER

Power is defined as the rate of doing work
(rate of energy availability), with units of watts
(W). The symbol for power is“P”

In electrical terms, dc power is determined by
multiplying the voltage (volts) times the current
(amperes). For ac power, consideration must be
given to the relationship between the voltage sine
wave and the current snewave. Thiswill be
discussed further in a future section of this text, so
for this section assume that ac power is the same
as dc power.

P (wetts) = E (volts) X | (amps)

7-6 FORMULAS

There is arelationship between the pressure
(volts), resistance (ohms), volume or current
(amps) and power (watts) of a system. A change
in any of these values will result in achange in
other values. The relationship between these
values can be expressed in the following
formulas:

Electric Circuit

Magnetic field rotates

An electric circuit has a power supply,
around conductor

circuit conductors, and a load.
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OHM’S LAW
* E=1 X R Voltage = Current X Resistance

This equation can be rewritten to solve for the
other variables:

ol = E Current = 7\/0.“6‘96
R Resistance E
_ Voltage ‘R= I Resistance
Current

POWER EQUATION
* P=E X | Power = Voltage X Current

This equation can also be rewritten to solve for
the other variables:
1= _ Voltage?

eP= Power ;
R ~ Resistance

« P =12XR Power = Current? X Resistance

The above power equations can be solved for
any of the quantitiesin the equation. For
example, P = E2/ R can be solved for “R,” so that
if the circuit power is known and the voltage is
known, the circuit resistance can be solved for, by
using R = E2/ P. The same equation can aso be
solved for “E,” so that if the circuit power is
known and the resistance is known, the circuit
voltage can be solved for, by usngE= R X P. If
the math seems difficult, it will be explained in
the next chapter.

All Circuits Contain"E-R -1 -P"
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\ Al circuits have:
. (E) Voltage, Electromotive Force (EMF), (V)

. (R) Resistance (ohms), ()
. .(I) Current (amperes) Intensity, (A)
=/ A\ . (P) Power (watts), Work, (W)
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Figure 7-2
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