UNIT 1.2: Basics of Electricity
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Unit Objectives ©

At the end of this unit, you will be able to:
1 basics of ity e
2 Differentiate between the basic elecrical components

1.2.1 Electric Circuit -

ILis & path madde by the interconnection of slectrical components. Flectrons froe o voltage:
or turrent source flow along this path. The folawing figure lists the eloments prezent in
basic elecuic drgult:

\ A device 1n 3 dircuit which consumes
Lt #lectic power is called load,
Sxample: Bulb

A 500rce that provides alectncal pressurn
known as voltage of EMF 19 electrical
€quipment to enabie therm to work.
Example; Battory

Ammuwcmw;ww
surce and the Ioad
Examke: Wires

9 1.2 2. Ecoek ik comtwnn

In @ typecal ciroun, @ battery provides voitage for the load through wires. Far example, the.
recuired voltage for o bulb to glow is provided by a battery. The folowing figure shows such
i electic areult:

b

P 122 2 clecric it

An oloctric droult consists of twi

shown in the
z=2q
i ;n ' :
d
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1.2.2 Types of Electric Circuits

An electric droult is classfied into two types
* Seres dicult

* Paralielciroult

Series Circuit

In this type of & orcuit, 31l components ae connected as a chain and the current fowing.
through each of them Is the ssme all aver the cecult. There 5 3 singfe route through which
the current fiows. 5o, the current passes through sach and every component. Opening or
beeaking aery poink of 8 series Grauil the ircuit 10 stop functioning, which then

replaced. g figure drcuit:

3240 A senes st
Parallel Cirewit
In this type of o Circult, two or more components are connected in & paraliel manner. &
pacaliel cirout, tha components ae of the same yoltage. The curment Now varies ACross the
camponents, 1 any polat of the clrouit gets damaged, only that part needs to be replaced,

o
|

Fig 2.5 A perbed ot
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~ 1.2.3 Parameters of Electric Circuit

Electricity 15 & natural force That comes into existence whensae there is o flow of elearic
charge between any two companents. When working with Circusts, awareness aout some
of the hasic concepts of electridty Is nesded, Cthenwise wrang connection in a droutt may
cause & high darmage 1o the user and the Orcuit components. The insn parsmeters
assaciated with electricty are as follaws:

* Voltage

* Cumrent

*  Beustante

Voltage

A force that ciuses efectricty 1o move BLross the wire/cable | known a5 woltage. It can siso
be defined as the variance « the charge between the points of a circut. Depending on the
voltage, the elactric current flows through a mediom of a specific resistance. Volt | the: unet
of voltage and is denoted with letter V.

Current

Electric current, or simoly current, is the flow of electric change corried through efectrons.
maving acrass wires, Ampere |5 the unit of current and is denoted with lettor 1 The units of
cutrent are listed in the following table:

unie Denoted by
Micro-Ampere (WAl=106A
Milie-Ampere (mA) < 10-34
Ampere [
Carrent (AC) and Direct Curvent |OC) Curvent

Altarnating
The fallawing figure shows the two types of current sources that are dependent on the
direction in which the electrens flow:
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Reslstance, as the word suggests, causes hindrance 1o avy occurring forge. In othr wards, it
Is an obstruction cauved by a substance to the current flow. The unit of rewstance is chm
and it s denuted with the symbol, (. According to Chr's lew, 10 resistance sbows 1A of
current ta fiow from one pont to the other with a 1V vaitage difference.

~ 1.2.40hm's Law o
Accaring o Ohivs taw, the flow of carrant through & corducting material s directy
proporticnal to the conductne’s voltage. The mathomatical formula of Ohm's taw = a3
fotlows:
1= V/R
In this formuda,
11s the current
Vi the potentiat difference and
Ris the resistance
Ohm's law states that resistance R 1 an electric circult is constent and independent of the
current | Nawing through the dreolt as shown in the following figure:

Fig 127 A simpke sirk crok

— 1,2.5 Power Calculation and Energy C

Vimen electrkity flows in an slectric crciat, It resuits in some work done. For exampie, when

It ows In & tan, the far's BIages (otate and when A flows in 3 refrigerator, It cooks the items.

keptinside. Thus, when electrioty llows through sn applance, it results in some work done
, the be

. Power

. Energy

Power

The fate at which icirical anergy fiows ThIOUEN an AIBCTAC CIrEUIT 15 Known 35 GIOCITIC
pawer. Simiar 1o mechanical power, eectric powes s the rate of doing elecirical wivk.
measured In watts (one foule per second) and denoted by P, The term wattage often refers
to electric power in watts.

Thas, to denate the electric power (in watts] given by an electric current 1 consisting of &
charge of Ineveryt (voitage | difference of
V. use the foilgwing equation:
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P3Y eTe mv # 80 e VO W P work done per unit time =-VQ/t « Vi
i Enorgy
g Grmol g ATag o If the electric pawer is the rate ar speed of work cone, then electric energy it the total
1 i by Frept e ) v amount of work done in 8 given time perod. It is 8 product of the power of an electncal
1) e s (1) = s ) x 0 () applance and the duration of 115 usage. flectric energy can be explained with the fallowing
eguation:
Electrical Energy(F) = Power(P) x Duration of Fnsegy usage (T) = Power (Watt] x Time (hour]
e F[Whj <P (W)xT{h|
il -yt Pawear = Enargy / Time
e Example:
el qen e qere “oebe @ peer @ e o e o FEluctricity charges are paid based an “Units of Consumption”,
e s 1 unit =1 kwh
i e ey 500 o ety 4 w2 3 ity B ) e+ 5 b = 4 ot B2 3 v (3 gmee) e} ) If 500w Is used for a device for & hours, then consumption & = G5 kw * 4 Hrs. = 2 &wh {2
iy nwawd units). By MUIKIlYINg 1he ROWOT CONSUMATIAN With the Fate of electricity, tha sloctricity bill
[~ Ceb wtbe b Wovh & r 1.2.6 Earthing
9 g e & et R e & e e oo B The set af parts of an electric circuit canarcted with ground slectricty Is calied as earthing,
T e 8 g Stops ta chack earthing
N 1M W) TS0 AT e T e D 1 A e s ) S e T o R Step 1: Set Knob to 750 AC snd the red probe into phase and back
o i g e wiy probe into newtral. Kees the switch in ff pasition; the reading shwald show zero.
e 2 (@ e e e e e s o i |G 2R g i Step2: Turn on the switch and measure the yoltage across phass and neutral. 1t shoukd read
235v.
TR T TR W AR T T A I T T TR 0 € I 6 Stap 3: Measure by inserting the black test grobe in garth and red test probe in phase,
T e Let thve reading be “2347 V.
i i P 2t i o i
WS e e e gt € A e o1 0 e e Step 4: Neat, measure by inserting the ted probe (i earth and Back probe in newtral.
e g0 v Let the reading be 001" V.
Ny g, A T N T Stap 5: 1 the difference is earo, it means the earthing is perfect
o et om0 e 3 o ) 4T 8 £ W) A5 por standand norms, the ditferance hetwaen sathing and neutral should not be more
than 3V,
v o end o ) {Up to 3V s an acceptatile valve.)
= 147 g e e e ~1.2.7 Measurement of Electrical Par
o, it et e ET o ) & W el e & o gowey e ot & g gese pmen 1 There are many types of measuning too’s svaiisble to measure voltage, current, power and
‘enargy. Some of the measuning tools are as follows:
~aeftr . Multimetes
« AR *  Clamp Meter
e Multimater
3 A multimerer can be used for measuring voltage, current and resistnce. It can also be used
B it 2 g ok 10 derect f3ults in small circults o ta find out the broken wires In A Circuit. It can be of two
e P e s h e e & types. 16 figurn shows the twa

Itk an electronic

10 #p 125 et o mtimesers
v e o o el S B e s e .« el Usaally, i
o DCVoltage
~ e *  DCCurrant
« Ry *  ACVoltage
et © ACCument
- ehin *  Resistance
oy ) Clamp Meter
(3 An electrical tester which combines & multimeter with a current sersor is known s o clsmp
A, e e e st arel 81 meter. The protes in the device messure votage, whereas the clamps measure the current.
g Ty e The clamps are the hinged jaws joined to an electric meter that allow the users to camp
e s 2200 around the cable/wire for measuring fhe current without disturbing any ather slement.
ik iz w7 o e s, A v oA e o P e e the wire/ #
P el w70 e & e R &
o1 279: by e 4 www i 3210 Tapes of chump metery
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Ususlly, 3
AC current

Temperature:

AC woltage

Capacitance

DC vohtage

Resistance

DC current

Frequency
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