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Ave rage Value Average & Effective Value

The average value of any current or voltage iIs the equivalent (dc) value over a

complete cycle. In general the average value (G) of a waveform is given as.:

algebraic sum of areas

G (average value) =

length of curve

The algebraic sum of the areas must be determined, since some area contributions
are from below the horizontal axis. Areas above the axis are assigned a positive sign,

and those below, a negative sign.



Average & Effective Value

Example
Determine the average value of the waveforms in figures below:
F | |'_;|| ¢ UE
(Square wave)
oV 14V -
- L
0 1 2 3 4  f({ms) 0 1 2 3 4  f{ms)
~10V —ov

b

(a) (b)

Solution

a. By inspection, the area above the axis equals the area below over one cycle, resulting in
an average value of zero volts

G (10 V)(1 ms) — (10 V)(1 ms) _ 0 0V
2 ms 2 ms

o_(14V)(Ims) —(6V)(Ims) 14V-6V _8V
2 ms 2 2

— 4V



Average & Effective Value

Example
Find the average values of the following waveforms over one full cycle
“*"i & 1 cycle |
Au (V) 4
+——— | cycle 0 6 3 _
3 \ S, 2 4 | | 10 " t(ms)
0 4 8 _
A —===- | f('rrns:: —10
(a) (b)
Solution
d.
+(3V)@dms) - (1V)@dms) 12V -4V
G = = =1V
8 ms 8
b.
G —(10V)(2ms) + (4 V)(2ms) — (2 V)(2 ms)

10 ms

—20V+8V—4V 16V
= = ——=-16V

10 10




Average Value for sinusoidal waveform Average & Effective Value

Finding the area under the positive pulse of a sine wave using integration, we have:

')

Area = [ A, sin o dov

0
where [ is the sign of integration, 0 and r are the limits of integration, Amsin a is the

function to be integrated, ada indicates that we are integrating with respect to a.
Area = A, —cos alg

= —A_(cos T — cos 0°)
= —A,[~1 = (+1)] = ~A4,(-2)

Area=14m A, G_Mm




Example Average & Effective Value

Determine the average value of the sinusoidal waveform

]
<+ | cycle ———=

Am
0 T 2
III|1'H'I

The average value of a pure sinusoidal waveform over one full cycle is zero.

]y

Solution

G = - — =0V




Example

Determine the average value of the waveform

Average & Effective Value

b v (V)
- 1 cycle -
10 — — — — —
Sine wave
0 T Cl >
Solution
2. +0 2(10V)
= — = =318V

2T 27



Effective VValue

Average & Effective Value

The equivalent dc value of a sinusoidal current or voltage is 1/\2 or 0.707 of its peak

value.

The equivalent dc value is called the rms or effective value of the sinusoidal quantity

f_j‘“"ﬁ[r) dt

which means

'\f

™"\

Ilfrarea (*(1))

The algebraic sum of the areas must be determined, since some area contributions

are from below the horizontal axis. Areas above the axis are assigned a positive sign,

and those below, a negative sign.

1
|
rms -"Ip")l'i

V2

— — 1 =0.7071,

Ey = LJE,,, = (0.707E,

Similarly

=\/2I_. = 14141 _

\V2E._.. = 1414E....




Average & Effective Value

Example
Find the rms value of the waveform av (V)
- 1 cycle -:
3 I
|
0 4 g _
B [ t(s)
Solution
| AV
v [©@) + 1)) Y
msoy 8 9
40
Vims = \"'? =224V
—1) =1
1o '/’( )
0 A 8 1(s)




Example Average & Effective Value

Find the rms value of the waveform

Wi (1.,-’]
N 1 cycle -
_d__ —_ = =
| Ep——— — 4— — — -6 g 10 1
_ 9
Solution
—10
(100)(2) + (16)(2) + (4)(2)
Vims =
\ 10
b2 (V)
v _ |240 100
rms — | 4
\ 10
6
Vims = 4.898 v aL___ - ____ E . _
0 2 4 6 8 10 (s)




Example

Average & Effective Value

Find the rms value of the waveform given by (i = I,, sin wt)

Solution

1 21
I = o (I,,,sin )% d@
0

2

1.2 (2™ (1 — cos26
’rmﬁjif ( ) 46
0

I, I,
bems = |37 %" = |2

1
L = \/—Elm =0.707 I,

i=1,,sinwt =1, sin0

2

|
= |— in0)2 do
2 ). (sin @)
_ |[IR? | sin2e| "
T lan |7 2
0
\

The rms value of sinusoidal waveform

(voltage or current)



