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MAINTANANCE OF ELECTRICAL APPLIANCES

Preamble: This course enable the students to understand the operations and safety
handling of certain commonly used domestic appliances. The paper needs a basic
knowledge in electricity and magnetism and the learners are expected to gain
knowledge to design and trouble shoot electrical circuits

. UNIT-I: Resistance - capacitance - inductance and its units - electrical charge -
current - potential - units and measuring meters - Ohm’s law - Galvanometer,
ammeter, voltmeter and multimeter. Electrical energy - power - watt - kWh -
consumption of electrical power. (12L)

UNIT-11: Transformer - principle and working - classification of transformers -
testing of transformers - Core, Shell and Berry types, auto transformer -
construction and uses. Cooling of transformers - Losses in transformer.(10)

Unit-111: Electric bulbs — Fluorescent lamps - Street Lighting - Electric Fans - Wet
Grinder — Mixer - Water Heater - Storage and Instant types-electric iron
boxmicrowave oven - Washing Machine - Stabilizer, Fridge and Air conditioner.
(13L) Page 43 of 54

UNIT-IV: AC and DC- Single phase and three phase connections - RMS and
peak values-house wiring - Star and delta connection - overloading - earthing -
short circuiting - colour code for insulation wires (13L)

UNIT-V: Electrical protection - Relays - Fuses - Electrical switches - Circuit
breakers-ELCB - overload devices - ground fault protection - Inverter - UPS -
generator and motor(12L)
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1. A text book in Electrical Technology - B L Theraja - S Chand & Co.

2. A text book of Electrical Technology - A K Theraja

3. Performance and design of AC machines - M G Say ELBS Edn.

4. Semi conductor physics and opto electronics by P K Palanichamy
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UNIT-I

Resistance - capacitance - inductance and its units - electrical charge - current -
potential - units and measuring meters - Ohm’s law - Galvanometer, ammeter,
voltmeter and multimeter. Electrical energy - power - watt - kWh - consumption
of electrical power
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UNIT-II

Transformer - principle and working - classification of transformers - testing of
transformers - Core, Shell and Berry types, auto transformer - construction and
uses. Cooling of transformers - Losses in transformer

















































QUESTIONS FROM BOOK










QUESTIONS FROM PREVIOUS YEAR QUESTION PAPERS
PART A

Which of the following is not a basic elements of a transformer?

(@) core (b) primary winding (c) secondary winding (d) mutual flux
In an ideal transformer,

(a) Windings have no resistance (b) Core has no losses (c) Core has infinite
permeability (d) All of the above

The primary and secondary induced emfs E1 and E2 in a two winding
transformer are always

(a) equal in magnitude (b) antiphase with each other (c) in phase with each
other (d) none of these

A transformer transfer energy by

(a) inductive coupling (b) exchanging (c) conversion (d) none

In relation to a transformer, the ratio 20 : 1 indicates that

(a) there are 20 turns on primary, one turn on secondary

(b) secondary voltage is 1/20th of primary voltage

(c) primary current is 20 times greater than secondary current
(d) for every 20 turns on primary, there is one turn on secondary
In an ideal transformer

(@) windings have no resistance (b) core has no losses (c) core has infinite
permeability (d) all of the above

PART B
What is a transformer? Give its working principle.
List the advantages of transformer.
Briefly explain the various uses of transformer.
Compare core, shell and berry type transformers
Obtain an expression for the voltage transfer ratio of a transformer.
Briefly explain the various uses of transformers.
Obtain an expression for the voltage transformation ratio.

List the advantages of transformer.
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Describe the working of transformer.

Write the loses in transformer.

PART C

Describe the construction, working and theory of a transformer.

Describe the construction and working of core type transformer.

Describe the construction, working, and uses of an Auto transformer.
Describe the construction and working of core and shell type transformers.
What is a transformer? Explain the principle and working of auto transformer.

Obtain an expression for the voltage transformation ratio and List the
advantages of transformer.

Explain the classification of transformers

Describe the construction, working and theory of a transformer



Unit-111

Electric bulbs — Fluorescent lamps - Street Lighting - Electric Fans - Wet
Grinder - Mixer - Water Heater - Storage and Instant types-electric iron
boxmicrowave oven - Washing Machine - Stabilizer, Fridge and Air
conditioner.
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The fluorescent lamp is a long glass tube, whose inner surface is
voated with a fluorescent material (phosphor). It has filaments on either
“1dsand the filament is made of tungsten coated with barium oxide.
dkmthe tube a glow switch starter having a capacitor C in par- {

lis connected. In series with the filaments a ballast (choke) coil is
“Mnected, It is an iron core coil having high inductance. The tube is

“"81sed by a.c. main supply through a switch S.

h,,Am“q“'nﬁtYOflrgongumdmcmurym introduced into the
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During day time the battery gets

ngevery day.

iohts are used in the solar street lighting. The LEDs e,

~tience the solar panels of smaller sizes g,

ir Stree ightswimLEDlamps.VYiﬂaﬂ:esolarML

ing LED light and battery as one single fixture, this solar;steet lightis

‘anall encompassing light. Hence itis called All-in-one solar lighting, Py,

¢ infrared sensor (PIR sensor) is an electronic sensor that measures
infrared light radiating from objects in its field of view. With smart PIR
sors modify lighting according to human presence, solar street lighting

y the light of the future.

S el










11

Regulators

pan regulators regulate the speed of rotation (control the speed) of
 fan by controlling the supply voltage. Fan regulators provide a conve-
.+ environment for the residents. Fan regulators are of four types:

(a) Resistive regulator

(b) Phase angle controlled regulator

(c) Inductive regulator

(d) Capacitive regulator.
(a) Resistive regulator

Itworks by provid'ing different taps on a wire wound resistor, con-

mmsﬂpenmve It produ;&c a disturbing humming sound.
(¢) Inductive type fan regulator

. '

An inductive type fan regulator has a tapping on the Wmdm&@t’an

transformer and the inductive reactance is varied to achieve variationjy,

speed. Speed decreases with increase in the number of ms ot

dmﬂoe coil winding. It is a 2 pole 5 way switch. It has low heat po,

dissipation. But the power factor is low. It is heavy, bulky and costly, -
(d) Capacitive type fan regulator 5

The voltage across the capacitor,, V.= 7iT] where Q is theeham
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. olement : The hcaung clement is present between the sole plate
4 l plate. It consists ofmhrgme wire, wound around a sheet of

" rho two ends of the wire are connected to the contact strips. The
) i / stnps are connected to the tenmnals of the iron. Mica is &vcry

‘: wver Plate : The cover plate is made of @g sheet of iron. It is iplu" ced

: topof the base plate and it coves all the internal parts of the iron. The
ﬁundle and connector are only attached to the cover plate.

Handle The handle can be made either with wood or with jlashc Thc .
handle is attached to the cover plate with the aid of screws. |

'

ﬁr:oatal ' In non automatic iron there is no provision for conn'ollmgol' S
ilegulanngtemperaml'e When the iron is hot it is tobemanuaﬂy ,
offand when the temperature is less than that requied, it lsmbe-" :
| In automatic iron thermostat is used to regulatethe temy lay
t"\dthem 'saindicator lamp. The indicator lamp is onthe
gl°""~°’Whenthe: heatmglsgomgon The thernostat
l a“d breaks the connection between the two

. Perature. It is like an automatic on-o
. onandoff depends on temperature
s ‘sadlal knob by fotating e
“’emem of the type of fabric. ot tem
th""""‘"""litt'#llethm,‘ he thermost:
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through pores in the clothes. Once dirt is removed by soap water,
clothes are to be rinsed with water several times. Rinsing removes
- water. Factors that determine quality of washing are water, detergent,
.« time and physical motion. Application of physical motion like agitation
¥ mbbmg helps dirt remove. In an washing machine washing of clothes
e in two stages : first stage is called the wash - cycle and second
.\Wiscllled spin - cycle or rinse - cycle. In wash cycle clothes soaked
insoap water are agitated or rotated in a tub till dirt gets removed from
clothes. Soap water containing dirt is drained out and clothes are rinsed
with fresh water by spinning the tub. This is the spin cycle or rinse cycle.
‘When detergent (soap powder) dissolves in water, its surface tension
decreses and the solution is able to penetrate into every fibre of the fabric.
Detergent separates the dirt from the fabric with the help of mechanical
action. The mechanical action to dislodge dirt from the clothes is provided
by washing machine.
Clmiﬁcatwn

?ggshmg machine are classified as (i) Automatic and (u}
uromat Dependmg on how clothesane loaded,theyare

hautomanc washmg machine once the d:rtyclotbeg detergentand
| ‘%&m@"masmputandneccssary mstrucnonsm
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Fig. 87 Refrigerator Working principle

These valves are such that during the downward stroke of the piston, the
pressure of the vapour increases and opens V while V, remains closed.
During the upward stroke of the piston, the pressureoftlwvapourbelow
itfalls resulting in the opening of V, and closing of V. C is a spiral tube
ofcopper called the condenser coil, “which is surrounded by a vessel AB
through which a stream of cold water is made to circulate. E is another
‘Spiral tube of copper, known as the evaporationg coil which is surrounded
by the chamber LM that is to be cooled. V is a throttle valve which is
Provided with a small hole in it, which allows the refrigerant liquid from
e °0ndenser C to pass to the evaporator E, whenever a difference of
ssure is set up between the two.

" -Sulphur dioxide gas i introduced into the barrel of the compression
- The piston is moved down the barrel by an electic motor. The
"igerant gas is compressed. Value V, opens while V , is closed. The
"',':’ IS mtoallqmd.mhqmdmﬁ'iguuuthwpmm@m
Ottle valve V into the evaporator E. when the pressure in itis low. -

34



35

The latent heat
r_equired for this purpose
is absorbed from the sur-
rounding chamber LM,
which is consequently
cooled. The same opera-
tions are repeated a num-
ber of times till the re-
quired low temperature is
reached by the chamber
LM. An automatic device
is used for starting or
stopping the motor during
the compression when-
ever the temperature rises
above or gets lowered
below the required tem-

i wil |8
Expansion § } ‘I,’ Yl ;‘
device : j Ev 1 : i I
_..’ coil 11
radiateing L'i‘ .
7
condenser
coil &. &S |
Fig 88
compressor
Fig. 88 Refrigerator
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3. Wh 'neﬂlechuacteﬁsﬁmofgoodwealighting?Dw' ™
ﬁg%ﬂummﬂﬁmﬁomom)mm iy
and (ii) stand - alone mast solar panel - street lighting,

4. Describe, with neat sketch, an electrical fan, with its wiring di,.
gram. How does the fan work? How is the fan speed regulated?

5. Givealay-out diagram of (i) wet grinder and (1i) mixer, Describe
their essential parts and their functions.

6. Explain the principle and working of storage and instant type water |
heaters.

7. Describe the construction of electric iron box and explain its wor-
ing. What additional components are used in automatic iron box and
how do they work?

8. chribetheessenﬁalpmofamicmwaveoven. Explain the prin-
cipleandworkingof microway

eoven,
9. Describe the various parts of washin

. g machine. Explain the prin-
ciple and working of washing machine.




40

. e @),.Mwlowﬁght (c) blue colour light

§ systmnofstreethghungrenewablemylsnsed?
w orescent lamp system (b) LED lighting system
. hghnngsystem (d) all the abover
| T._j{g Ting boosungandbuchng,voltage stabilisers employ
(a) Inverter (b)rectifier  (c) voltage amplifier
| nsformer
| The capacity of air conditioner is expressed in
@m (b)Ton (¢)BTU (d)°C/m’
s light is equivalent to
(b) 850 lumen  (c) 950 lumen

ng element in an iron box is made of
t ‘(b)m{c«)m (d)mchrw
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UNIT-IV

AC and DC- Single phase and three phase connections - RMS and peak values-
house wiring - Star and delta connection - overloading - earthing - short circuiting
- colour code for insulation wires
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of electric power within the
arrangements are done for

J v at 230V single phase or at 400 V. three
e mains. I three phase connection, th toal load i
ided among the An carth wire is afso
all the power plugs, from w 9 -
sTectrical appliances like heater, electric iron, hot plate etc.
O iovih the tools, wires and cables used for domesfic
also the function of domestic appliances.
it o supply is delivered to houses using a
yre wiring called the live, al and earth. The live wire is brown
colourand-brings: 1t, the neutrakcaloured blue is the retum
re. The earth is coloured green or yellow. These wire suppl icity
to separate circuits within the house. Two separate circuits are used.
One of 15A Tor appliance with higher power rating and the other of SA
zaet;mrothm The g:hrth hx:ire ii usually connected to a metal plate
 with earth-wear or the house. It i i
A5 7 SRR se. Itis a safety measure and does not in

C il toc , Ii‘” '

S anc multimetegr .lnac hmes, el Mllsmmm

makin g a cut with a saw, care must be taken to oui
) ihumb of the other hand, as otherwise the blade may e b‘ﬁ

N
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and ¢ generally used as conducting wires, The
> thosesubstances which offer very high resistance to the

_. tricity through them. Rubber. Polyvinyl chloride (PVC) are
it insulation on wires.

The conducting wires are assigned numbers, depending on their size.
oritish standard wire Gauge is the commonly used gauge. The smallest
ver 40, having a diameter of 0.0048 inch. The lm'gatgag:

57/0 having a diameter of 0.5 inch. Higher the num

maller is the diameter.
l...c...... 0.3" diameter
el i 0276 "

----------

uuuu

re. w;mm available in single-core, twin-

o

vires

ilar in construction to TRS (CTS) wires but they have

Srs N

ead allgy. The covering is very thin. Such

s are used in snow fall
~ The flexible cord consists of two separately insulated flexible stranded

emd}&;nt:;n.'l‘l';esyarizm as 16/0.0076 or 42/0. , which my

tha are 16 or 42 strands of copper wire, cach with a. ameter

0.0076 inch. These wires are usuallyzged-forhouseholdi f

as heaters, irons, lamps etc. Flexible wires arc convenient to handle ¢

with the equipment and such wires are not hralkan aacle,

v e
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Cables ;

A current-carrying conductor, provided with insulation layer and then
over it with a protecti ve coverin gagainst mechanical —ddmagg, is k;dwn

the antenna to the receiver,

,’: O efore deciding a particular ty@fWiring, the %ﬂ

uwmdmd(to withstand for a long period)
(ﬁ)sifety (:'10 danger of leakage or shock)
(i) m :ch.anlcal protectlon. (from dam.agc of physical nature)
(iv) appearance (from af‘chltt?ctural Pomt of view)
(v) cost (from nomic point of view)
(vi) accessibilityAfacility for extension or renewal) -
The following general rules for wiring should be followed in execut-
the work.
ilngmmm rating of the conductor should be as per the requirement
of the load.
2.Every live (phase or positive) wire should be protected by a fuse of
suitable current rating.
3.Every sub-circuit (in various rooms) must W
distribution board, iy must be cons-.
4. All the metal coverings used for the protecting wires

WWM“’ th so that there may be no danger due to insulation
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lectrical Circuit overloading
The current in a circuit depends on the po g of the appli-

ances con toiit. The choice of wire dependsupon e A
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UNIT-V

Electrical protection devices and motor

Electrical protection - Relays - Fuses - Electrical switches - Circuit
breakersELCB - overload devices - ground fault protection - Inverter - UPS -
generator and motor.



















The terms pole ar
ariations, The number of “poles’ tsﬁtemnnber
Mﬁbmlled by a switch. The number of “thr

‘separate positions that the switch can adapt.
;. A single throw switch has one pair of ¢

M or open. A double - throw switch h
eltherofmwthercontacts Adtripy

I'Mamo\mtofcimunseomw " l
| > pole (SP) switch controls
Doub pdcmmhcomhtwo

v 'Ibcnmnberofthrows ndic










The ohmmeter is connected between termin:

switch, The ohmmeter reads infinite resistance. When
,."oopne'cted between terminals 2 and 3, it reads ze
4-'ohlmnetcr,connectedtotenninalsland3,i dicates in

R‘cplacemem of switches :

'JCimlt Breaker ol

circuit breaker is an automatically operated electrical swir.s
sig:ed to protect an electrical circuit from damage W 2
short circuit. Its base function is to detect a fault condition andintern
current flow. 2 =
In domestic electrical equipment such as wet grinder, m% _
TV, fridge, etc, the outer metallic body of the equipment is connected.

g |

the earth. In certain times, there may be failure of insulation of equip.
ment which causes the metallic body of the equipment to touch the phase
of electrical mains. The voltage of the equipment body nsm,wlnchw
cause the difference between earth and load (equipment) body voltage,

Then there is danger of electirc shock due to high (risistance) earth con.

tion.
\Zﬂh Leakage Circuit Breaker (ELCB)

An earth leakage circuit breaker (ELCB) in a device used to directly
detect currents, leaking to earth from an installation and
cut the power. It is mainly used in TT earthing system. In

TT earthing system, the protective earth connectionof [{] o

the load equipments is provided by a local connectionto  [\\_— —
earth, independent of any earth connection at the genera- =4
tor. TT earthing does not have the risk of broken neutral. -
There are two types of ELCBs: Ceo ’|
l. Voltage Earth Leakage Circuit Breaker (voltage- UP—% ﬂ |
ELCB) Fig 135

2. Current Earth Leakage Circuit Breaker (current- =
ELCB). The current ELCB is also called as residual currcntdﬂb‘ '

Y

Residual current refers to any current over and above the load curre™
(1) Voltage - ELCB '

Voltage - ELCB is a voltage operated circuit breaker. he devic®
function when the current passes through the EL.CB. Voltage =
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