4 Electrical Formulae and Constants

4.1 Basic

Series Resistors

Parallel Resistors

Potential Difference

Power

Energy (work done)

Freguency

4.2 Electrostatics

Series Capacitors

Parallel Capacitors

Charge

Capacitance

Absalute Permittivity

4.3 Electromagnetism

Magnetomotive Force

Magnetisation

Reluctance

Apsolute Permeability
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Unit symbol
RT=R1+RJ+RJ... ﬂ
1 1 1 1
= =
Rr R Ry R Qe
V=IR %
. 2

P=]V or P=]I'R or p="— w
W=Ft Joar lkiWh

1
f== Hz
T
1111 -
Cr C Cy O3
'CIT=C]_+C: +G3 . F
o=It or Q=CV C

ds Ags,
C="= F
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£,~=8854x 107" F/m
F=IN Atar A
H=‘F§J Atm or A/m
s=t - ¢ AtWb or AMWD
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4 Electrical Formulae and Constants

4.1 Basic

Series Resistors R

Parallel Resistors

IR

T

R1

1

[]

Potential Difference V =I RV
Power P=1V or P=I| 2R or P=
VR?2

Unit symbol



W

Energy (work done) W =P t J or kWh
Frequency f =

T1

Hz

4.2 Electrostatics

Series Capacitors

1C

T

Cl

1

[]

F

Parallel Capacitors C



. F
Charge Q=lItorQ=CV C

Capacitance C=

F
Absolute Permittivity [

0
~8.854x10—-12

4.3 Electromagnetism
Magnetomotive Force F=I N At or A
Magnetisation H =

11l

N

At/m or A/m

Reluctance

S=

g

Alld



/
At/Wb or A/Wb
Absolute Permeability

0
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4.4 AC Circuits
Farce on a conductor
Electromaotive Force

Instantaneous emf

Induced emf

RMS Voltage

Average Voltage

Angular Velacity

Transformation Ratios

Fatential Difference

Power Factor

Capacitive Reactance

Inductive Reactance

Admittance

True Power

Reactive Power

Apparent Power

1
V,M=r—1>< Vpﬂ!ﬁ

-
Vyg=—xF
Pl penk

P=FTcosd
C=VIsind

s=vI  =P+jQ

Unit Symbol
M

Ay

Ay

V s =0.T0TV e V

V ar=0.637V ps V

rad/s
17.7

WAr

WA

Nate: 7° is the complex conjugate of the phasor current. See 17

Thanks to lain Smith, Aberdeen College
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4.4 AC Circuits

on a conductor F=BII N
Electromotive Force E=Blv V
Instantaneous emf e=E sin}3 V
Induced emf e=N

ddt

O

e=L

di dt

\Y

RMS Voltage V

rms

21

rms

~0.707V
peak

\Y
Average Voltage V

AV

2

Unit Symbol Force



AV

~0.637V

peak

Vv
Angular Velocity [1=20] f rad/s
17.7

Transformation Ratios

V

sV

]

sN

pl

N

Potential Difference V =1 ZV
Power Factor pf =cos(]

Capacitive Reactance X

Inductive Reactance X

L

=200 fL [



Admittance Y =

Z1

S

True Power P=V | cosl] W

Reactive Power Q=V I sin(1 VAr

Apparent Power S=V I* =P[] jQ VA

Note: | * is the complex conjugate of the phasor current. See

17
Thanks

to lain Smith, Aberdeen College
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