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Alternating voltages and currents
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Alternating Potential Differences

Most alternating voltages vary “sinusoidal”. Hence the wavy symbol!

Define: v
How dO you Vmax
5 H{Q n 31'5:'2 2m 51"[!2 3n
define a voltage
source ? ’ R
AC VOLTAGE DC VOLTAGE — %
SOURCE SOURCE T=1/f 360
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Alternating Potential Differences ( Freq & Time)
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Finding an average value for the a.c. current
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AC Sinusoidal Voltage Waveform
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Measuring an a.c. current
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R We compare the magnitude of the current in an
a.c. circuit with that in a d.c. circuit.
S
Lic ] We do this in terms of the pOWEI‘
dissipated through an exactly equal resistance.
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resistor in a.c circuit Same resistor in d.c. circuit
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When the power output from the two resistors is exactly the same we say that exactly the same
current is flowing through the two resistors.

GIPTPERD

The power formula tells us that power is the product of current and voltage P =1V

In this form this relationship doesn’t help much as I and V in the a.c. circuit are both varying
continuously.

However substituting for V using V=IR yields And the power through a given resistance

P=I2R can be seen to depend only on the current
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resistor in a.c circuit resistor in d.c. circuit
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P=(I,)°R
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P=I?R
So the power through the resistor must be
This says that the power through the proportional to the average value of I?

resistor is proportional to I?

\/ﬁ —/ \/ averaglt) =1,

This value is the root mean square current
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Parameters of AC Waveform
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4 Peak value (V,, orV,,, ) Relative to zero

hAK

RMS value (V. ) =V, x0.707

Average value (V,,) =V, x 0.637

Centre line (may also be zero)

Peak to peak value (V)

k4

F 3

Periodic time T (Frequency = 1/T) !
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Summary of AC Waveform

Amplitude (Peak Value)

GIPTPERD

Period (T)

Fundamental Parameters
Defines the shape and speed of the repeating signal cycle.

Frequency (f) Relationship to Period (f = 1/T)

Phase & Phase Difference

Instantaneous Value

~ Peak Factor (Crest Factor)
Key RMS and Average Values

Form Factor

Relate peak values to practical power delivery metrics.

RMS (Root Mean Square) Value

AC Waveform Characteristics & Analysis

Sinusoidal Wave (Sine Wave) Mathematical Representation (v = Vm sin(wt + ¢))

Square Wave
Common Wave Shapes

Triangular Wave

Sawtooth Wave

Generation Methods Alternators/Generators (Rotating Magnetic Field)

‘( Power Transmission & Distribution
Generation & Application J

Impedance (Z)
Circuit Analysis Context

Phasor Representation
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Assessment

SHIPTPERET]

Write down the equation for a sinusoidal voltage of 50 Hz and its peak

value is 20 V. Draw the corresponding voltage versus time graph.

f=50Hz V,=20V

Instantaneous voltage, v= Vm sin ot
= Vm sin2mvt

= 20sin(2r % 50)t = 20sin(100 x3.14)t
V=20sin314t

1
i T=—=—=002:
Time for one cycle, 750 §

=20%10"s =20ms

The wave form is given below.
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