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CHAPTER - 1

Introduction to LED

1.1 Introduction
Traditionally following types of lamps are used to convert electrical energy

into light energy.

1) Incandescent Lamp : Incandescent lamp uses tungsten filament. When
current is passed through filament a light is produced. The filament is
enclosed in an evacuated glass bulb filled with a gas such as argon, krypton,
or nitrogen that helps increase the brilliance of the lamp and also helps the
prevent the filament from burning out.

Intensity of light is measured by unit Lumens and Incandescent light gives
approximately 200 luminous flux (lm) light by 25W lamp. They are
commonly used as light source.

2) Compact Fluorescent Lamp (CFL) : This is also known as an energy saving
light bulb, is a type of fluorescent lamp that fits into a standard light bulb
socket or plugs. CFLs have a longer rated life and use less electricity.
CFLs typically save enough money in electricity costs to make up for
their higher initial price within about 500 hours of use. A 15 W CFL produce
the same amount of light as a 60 incandescent bulb (approximately 900
lumens or 60 lumens per Watt).

3) Neon Lamp : A neon lamp is a gas discharge lamp containing primarily
neon gas at low pressure. The term is also used for similar devices filled
with other noble gases, usually to produce different colors. A small electric
current which may be AC or DC, is passed through the tube, causing it to
glow orange - red.

4) Light Emitting diode (LED) : LEDs are special diodes that emit light.
LED devices are becoming popular because they consume very less power
than other light device. LEDs have been used in electronics circuit for
long time. They are available in red, yellow, green and multicolor and
mainly used as indicators in electronic devices.
But the new technological makes it possible to have white LEDs. Super
bright LEDs made it possible to get more light with very low power
consumption. Therefore now LEDs find its use as a light source.
LEDs are so far used in digital display , indicator on electronic instruments
like TV, Computer. But now they started finding application in making
bulb, torch, and emergency lamps, traffic signal, street lights and so on.
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1.2    LED
    LEDs are diode, which emits photons. They gives lights when current

is passed through them. Since it does not required heating of filament or gas, it
does not have the problem of burning out.
LED are shown by following symbol -

Circuit Symbol

Figure:  super flux LED

Figure : Light Emitting Diode (LED)

Polarity of LED is indicated by size of its leads, lead with longer lead is
positive and lead with short length is negative. Super flux LED's one corner is
flat that is called negative.



7

1.3 Light comparison table
Following is the comparison of various lighting option. It clearly shows

white LED(WLED) are the most energy efficient and durable option.

Sr. Lamp type Home made Incandescent Compact WLED
No. kerosene Fluorescent

1 Efficiency 0.03 5-18 30-79 25-50
(Lumens/watt)

2 Rated Life Supply of 1000 6500-15000 50000
(Hours) kerosene

3 Durability Fragile& Very Fragile Very Fragile Durable
Dangerous

4 Power 0.04-0.06 5W 4W 1W
consumption Liters/hour

( S o u r c e : w w w. u s e r s . t p g . c o m . a u / u s e r s / r o b k e m p / P o w e r /
ConsumptionTables.htm www.thrive.in  )

Advantages of using LED:

1) A Range of colors :- LED are available in variety of colours like a violet,
blue, yellow, green, orange, red and white.

2) Efficiency :- LED consumes very less energy they are very efficient than
incandescent bulb.

3) Low maintenance :- LED does not necessarily need maintenance. Their
rated life is 10000 hrs.

4) Durability :- LEDs are extremely resistance to shock, vibration.

5) The low operation voltage of LEDs eliminats sparks.

Disadvantage

1) The viewing angle is less.

2) Direct viewing into LED may damage your eyes.
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CHAPTER - 2

Basic Electric Concepts

This chapter will introduce you to basic electric concepts such as current,
voltage, ohm's, power; AC and DC power supply etc.

2.1 Current
The amount of electrical charge (current) flowing through the conductor

is called Current. The unit of current is called the ampere (abbreviated amp or
A). Symbolized with an I.

Types of Current : There are two types of current.

1) Direct current and

2) Alternating Current.

1) Direct current (DC): DC current always flow in one direction and its
direction and rating always remain the same .

The current we get from the cells or batteries is DC Current. It has
fixed polarities i.e +ve and -ve terminals.

2) Alternating Current (AC): The electric current whose direction and rating
is always changing is called A.C. The number of such changes in one
second is called frequency. In India we get 50 HZ frequency.

Measuring current
Remember following steps, while measuring currents.
1) Please checks if you have selected appropriate scale of current on

multi-meter. following are conversion units.         0.1A= 100MA
1000 micro Amp. (UA) = 1 Mili Ampere (MA)
1000 Mili Ampere (MA) = 1 Ampere.
1000 Ampere (A) = 1Kilo Ampere (KA)
2) The current is always measured in series.

Figure 2.1 Current measure

G
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3)   Ensure multi-meter switch is on DC current position, then connect red
probe of multi-meter to positive terminal and black probe to other terminal
as shown in the figure.

2.2 Voltage
Voltage is defined as the amount of energy required to move a unit of

electrical charge (current) from one place to another. Voltage is represented by
symbol V. We get 230V AC supply in our homes. Standard pencil cell batteries
used in the torch/radio are 1.5V DC.

Measuring voltage

Remember following steps, while measuring voltage.

1) Please check if you have selected appropriate scale of voltage on multi-
meter. Following are the conversions

1000 Micro Volt (µV) = 1 Mili Volt (MV)

1000 Mili Volt (MV) = 1 Volt (V)

1000 Volt (V) = 1 Kilo Volt (KV)
Above values are indicated on multi-meter. The high voltage values are

used in Power station.

2) The voltage is always measured in parallel or across the load.

Figure 2.2 Voltage measure

3)  Ensure multi-meter switch is on DC voltage position, then connect red
probe of multi-meter to positive terminal and black probe to other terminal
as shown in the figure.

2.3 Resistor
Resistor is electrical device that act to limit current flow in the circuit and

at the same time lowers voltage levels within circuits.
The resistor represent by (R)
The symbol of a resistor used in circuit is shown below

Figure: - circuit symbol
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Figure :- Resistor

The unit of resistor is Ω  = ohm
Resistors are very small in size. Their value is indicated by color codes

printed on it.
Resistors are used in electronic circuits to limit current as well as voltage.

2.4 Ohm's Law
Ohm found out that the current flowing through the conductor is directly

proportional to the voltage applied to it. The relation between voltage and current
flowing through it is shown by the formula.        V=IR

             I= V/R
             R=V/I

 I

Figure 2.4 Ohm's Law Concept

Ohms law is useful to find out the unknown parameter in the circuit if the
value of any two of the three (V, I, R) is known.

2.5 Power
Electrical power is defined as the rate at which electrical energy is supplied

to a circuit or consumed by a load.
Power (P) = Voltage (V)* Current (I)
P = V*I

The electric potential difference (V) and the current (I)

Power is measured in Wattage. It is represented by P.
1000W = 1 Kilo Watt (KW)
1000KW= 1 Mega Watt (MW)
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   If 100W is printed on the bulb that means that is consumes 100W power
per hour.

P     = V*I
100 = 230*I
I      = 100/230
       = 0.44 A

2.6 Capacitor
Function of capacitor is to store electrical energy and give it again to the

circuit, whenever required. When voltage is applied to a capacitor. It stores
charge on its plate. One side stores positive charge and other plate stores negative
charge

Symbol for a capacitor is shown below.

Figure 2.5 Capacitor symbol

The capacity of capacitor to store electric charge is known as capacitance.
It is denoted by C. Capacitance is measured in Farad, but Farad is very large
unit. The smaller units are Micro Farad (uF), Neno Farad (nF), and Pico Farad
(PF). The value of capacitor is printed on it.

Polarity of capacitors can be identified by negative sign printed on the
capacitor. It can be identified from the length of its lead. Longer lead indicated
positive terminal and shorter lead negative terminal. In ceramic capacitors
polarities are not pre defined, you can connect any terminal to any lead.

Electrolytic Ceramic
Figure 2.6 : symbol and symbol of capacitor

Applications
 Capacitors are used for following purposes in LED circuits

1) They are used to store temporary charge.
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2) It blocks the flow of DC voltage and permits the flow of AC voltage.

3) It bypasses (grounds) the unwanted frequencies in emergency lights.

2.7 Diode
       Diode is a device which allows flow of current only in one direction.

When positive voltage is given to the anode and negative voltage given to the
cathode, the diode is in forward bias and this means diode will allow current to
flows. When we give negative voltage to anode then diode is in reverse bias
condition this means diode restricts flow of current.

The symbol of diode is given below.

Figure 2.7: circuit symbol

Negative terminal of diode is indicated by white ring.

Testing diode on multi-meter
Diode gives voltage drop of 0.6V. Follow following steps to test diode on

multimeter

i) Select 'diode' position on multi-meter.

ii) Connect red probe of multi-meter to positive terminal (anode) of diode
and black probe of multi-meter to negative terminal of the diode. If we get
0.6volt on multimeter, then diode in working condition.

Application:
Diode are used in circuits to convert ac voltage to dc voltage e.g.: ac/dc

power supply, voltage regulator circuit.

Battery connection:

1)    Series connection

Figure 2.8: - battery connect in series
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Two or more batteries are connected in series to get more voltage. In this
connection voltage increases but current flowing through the circuit remains
constant.

V = v1+v2+v3+…….
The one cell voltage is 1.5v; if we connect three cells in series then we get

total voltage as given below.
V = v1+v2+v3
    = 1.5+1.5+1.5

             = 4.5 volts
This is total out put voltage from the series circuit.

2) Parallel connection

Figure 2.9 :- battery connect in parallel

When two or more batteries are connected in parallel form as shown in
the figure. Then voltage remains the same. Current flowing through the circuit
increases.

I= I1+I2+I3 ………

2.8 Electric Circuits
An electric circuit can be categorized as Basic circuits, parallel circuits

and series and parallel combination circuits.

1) Basic Circuits:-

Figure 2.10: - LED connect on battery

When the 3v battery is connected to the single load/LED then the current
will flow from positive terminal through load to the negative terminal of the
battery. Suppose you don't connect load (LED) to the battery then current will
not flow from the battery.
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2) Series Circuit:-

Figure 2.11 :- Increase voltage level

A load are connected one after the other to forms a series circuit. The
current flowing through all loads in a series will be the same. Series connection
needs more voltage.

3) Parallel Circuits:-

Figure 2.12: - Increase current capacity

When LED bulb/load are connected in parallel they will glow brightly
with same voltage but more current will be drawn from the battery and battery
will get discharged fast. The current from the battery will get divided equally
into each of the three branches in this arrangement. This means three times the
amount of current will flow from the battery. i.e I = I1 + I2 + I3

4) Combination of series and parallel:-

Figure 2.13: LED connected in series and parallel combination

It combines both features of series and parallel circuits. The circuits
explained above will be used depending on our need. The type of application
connected to the battery will decide how fast the battery will gets discharged.
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CHAPTER - 3

LED Lighting units

After studying basic electrical terms and electronics component needed to
make LED lighting units. We will learn to assemble LED lights. These chapters
will introduce you with standard LED circuits tested at vigyan ashram. You can
purchase components as per the part list and starts manufacturing LED lights.
You will need following tools before starting assembling LEDs.

1) Soldering gun 25 W 2) Flux 3) Soldering wire

4) Cutter 5) Wire striper 6) Multimeter

7) Nose plier
Remember circuits given in the chapter are made with a objective that local

electrician from village can assemble LED lights himself. He can also make
decorative items based on application of LEDs.

Procedure for making circuits :

i) We are given label in part list to all component such as Resistor R, Capacitor
C, Diode D, and LED L.

ii) Take components as per given part list.

iii) Identify polarity of all components and then mount on Printed Circuit
Board (PCB) as per given circuit diagram.

iv) Soldering procedure :

a) Clean the lead

b) Apply flux

c) Take metal

d) Point to solder (be careful)

e) Soldering wire, remover insulating cover with the help of pliers.

v) Fit the casing and switch properly in the unit. Look at the circuit and
shape of  casing carefully. Standard casing can be purchased from market
or from Vigyan Ashram. Standard PCBs for the LEDs are available  Vigyan
Ashram.

3.1 : Emergency Lamp

Introduction
This circuit consumes very less power than CFL lamp and incandescent

lamp. The lamp takes 8 hours for battery to get charged and gives 28 hrs
backup.
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Figure 3.1: - Emergency Lamp

Part list

Component name            Value Quantity

Diode  D1 -D3 1N 4007 3

LED L1- L10 Super flux LED 10

Resistor R1 470 ohm 1

Switch SPST 1

Battery 6v (4.5AH) Sealed

lead acid battery 1

Transformer 9-0-9 v and 1 Ampere output 1

PCB Circle and square shape 1

LED L Green 1

Wire Multi strand 2 meter

Working of emergency lamp
  In the emergency lamp 9v charger is used for charging.  6v battery can't

be charged with 6v  so we have provided  a 9v charger. In  the lamp single pole
single throw (SPST) switch is used for switching lamp ON. This lamp is designed
to give 28 hrs backup.

It is advisable not to charge battery more than 8 hours because that affects
battery life or there are more chances for damage of battery.
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Features

1) It is operates on 6V (4.5AH) battery.

2) Low power consumption. Consumes up to 0.5watt.

3) It gives backup for 28 hours.

4) It can be used by hawkers who do business in late evening.

Power calculation For Emergency Lamp
Total LEDs used in emergency lamp are 10.
Given Input voltage V = 6V
Current drawn {measured on multimeter reading} I = 0.08A
P = V*I
P = 6V * 0.08 A
P = 0.48 W approximately 0.5 W
Power consumed by emergency lamp is 0.5 W.

3.2:  LED AC Lamp

Introduction
This lamp uses two circuits, one converts AC voltage into DC voltage and

second is LEDs circuit. One
disadvantage of this circuit is 6 LEDs
are in series and if one gets burnt then
whole circuit stops functioning. It can
be used as a night lamp or as a light
source in place kerosene lantern is
used. This lamp can be used directly
into 230V AC sockets.

Figure 3.2: Low power LED
lamp operates on 230v.



18

Part List

Sr.No.  Component name Value Quantity

1 LED L1- L6 Super flux LED 6

2 Diode D1 to D4 1N4007 4

3 Capacitor C1 474k (250v) 1

C2 22Uf (63v) 1

4 Resistor R1 470k0hm 1

R2 330 ohm 1

5 PCB Circle and square shape 1

6 Wire Multi strand 1

Working:
230 volt AC input is given to the circuit. Current and voltage is reduced

and is given to diode bridge circuit. The diode bridge circuit's main function is
to its convert AC voltage into DC voltage and that DC volt is given to LEDs.
The LEDs are connected in combination of series and parallel.

Features

1) It operates on 230v AC. 2) Low power consumption up to 1 watt.

Application:

1) Use as night lamp.

2) It can also be used where less light is needed. E.g. -: Toilets

3) More use full at the time of loadsheding in rural areas.

3.3:  12v DC Lamp
This lamp runs on 12V battery and can be used in solar application. At

Vigyan ashram we have installed these lamp systems using 12 v, 7.5AH battery.
We get backup of 21hrs for two lamps. It consumes 2 Watts of power.
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Figure 3.3: DC lamp (12 Volts)

Part List

Sr.No.  Component name Value Quantity

1 LED L1-L9 Super flux LED 9

2 Diode D1 1N4007 1

3 Lead acid Battery 12v (7.5AH) 1

4 PCB Circle diameter 1.65" 1

5 Wire Multi strand 1

6 Resistor  R 10 ohm 2W 1

3.4 : 6v DC lamp
The input 6v is given to the parallel and series combination of LEDs. This

circuit does not need diode because one LED requires 3 Volts therefore two
LED in series connection require 6v. When one lamp is connected to the battery
we can get a backup of 54 hours. This system gets fully charged in 8 hours. The
circuits consumes to 0.5Watt power.

Figure 3.4 :- DC lamp operate on 6v battery
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Part List

Sr.No.  Component name Value Quantity

1 LED L1-L6 Super flux LED 6

2 Lead acid  battery 6v & 4.5AH 1

3 PCB Circle diameter 1.65" 1

4 Wire Multi strand ½"

5 Diode D1 IN4007 1

6 Resistor R 10 ohm (2w) 1

3.5 : 9v DC Lamp
Input 9v is given to the series and parallel combination of LED circuit.

These circuits do not need diode. The three LEDs are connected in series;
therefore input voltage required is 9v. The number of LEDs connected in series
depends upon battery voltage. This lamp light can run continuously about 45
hours and consumes up to 1.5w power.

Figure 3.5: 9v DC lamp

Part List

Sr.No.  Component name Value Quantity

1 LED L1-L6 Super flux LED 6

2 PP3 battery 9v 1

3 PCB Circle diameter 1.65" 1

4 Wire Multi strand ½"

5 Switch SPST 1

6 Resister R 10 ohm (2w) 1

7 Diode D IN4007 1
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3.6 Torch

Introduction
This torch use for general purpose. This torch use two cells, if we want

more brightness then connect three cells and one diode connect in series. With
two cells we get 3V supply and with three cells, we can get 4.5V supply. Torch
works continuously for 50 hrs.

Figure : parallel connection for torch

Figure 3.6: parallel connection for torch
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For two cells (3V) Part List

Sr.No. Component name Value Quantity

1 LED White BBR 5mm 12

2 Cell 1.5v 2

3 PCB 1.5" diameter 1

4 Wire Multistrand ½ meter

For three cells (4.5V) Part List

Sr.No. Component name Value Quantity

1 LED White BBR 5mm       12

2 Cell 1.5v        3

3 PCB 1.5" diameter        1

4 Wire Multistrand        ½ meter

5 Diode  D 1N4007        1

Features

1) It operates on 3V and 4.5v.

2) Low power consumption. It Consumes up to 0.8 watt.

3) It gives backup for 50 hours.

3.7 : Torch using Series and Parallel connection

3.7 : Torch using Series and Parallel connection
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Part List

Sr.No. Component name Value Quantity

1 Diode D1-D3 1N 4007 3

2 LED L1-L20 White BBR 5MM 20

3 Resistor R1 470 ohm 1

4 Switch SPDT 1

5 Lead acid Battery 6v (4.5AH) 1

6 Transformer 9-0-9 v and 1 Ampere output 1

7 PCB Circle and square shape 1

8 LED L Green 1

9 Wire Multistrand 2 meter

Features

1) It operates on 6v lead acid battery.

2) Backup of 25 hrs.

3) It is consumes 0.7watt power.

3.8 : Small Torch

Figure 3.8 :- torch using 9v battery
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Part List

Sr.No. Component name Value Quantity

1 LED (White) or super flux White in 10 mm 2

2 Dry battery 9v 1

3 Resistor 10 ohm 1

4 Switch SPST 1

5 Plastic box --- 1

Feature:-

1) It continuously runs for 50 hrs.    2) It takes very less power up to 0.8w.

3.9 : LED strip
LED strip can be used as tube light or it can also be used as lights for two

wheelers. While assembling you can make a LED strip with all LEDs connected
in series. Care should taken while doing the connections. Positive of one LED
should not be connected to positive of other LED in series connection. Secondly,
you can make AC to DC converter circuit. Also carefully observe the diode and
capacitor polarity while mounting them on PCB board as per given circuit
diagram.

22uf and 160v capacitor is used in the circuit to increase voltage level and
give this to 35 LEDs. Only 50 LEDs connect in series this is very important
thing in this circuit. One drawback of the circuit is that if one LED gets burned
in the circuit then the whole strip will not work. That time you have to check
every single LED to detect faulty one.

Figure 3.9:- LED strip operate on 230 volt.
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Part List

Sr.No. Component name Value Quantity

1 LED L1-L35 Super Flux LED 35

2 Diode D1 to D4 1N4007 4

3 Capacitor C1 474k (250v) 1
C2 22Uf (160v) 1

4 Resistor R1 470k0hm 1
R2 330 ohm 1

5 PCB Circle and square shape 1

6 Wire multistrand 1

3.10 Mobile chargers using pedal power
A mobile phone can be charged using following circuit with the cycle

dynamo. A standard  dynamo of 12v and 500mA output is use 12v output is
step down up to 5.9v and  400mA is given to the cell phone.

Figure: 3.10 - Mobile charger using pedal power
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Pin configuration of IC 7806

Part List
Sr.No. Component name Value Quantity

1 LED White BBR 5MM 1

2 Diode D1 to D4 1N4007 4

3 Capacitor C1 1000uf (25v) 1

C2 0.1uf 1

4 Resistor R1 1 k0hm 1

5 PCB Square 1.5*2'' 1

6 Wire multistrand ½ meter

7 IC (Voltage regulator) 7806 1

8 Dynamo or  (12v ac motor) 12v& 500mA 1

Features:-
1) You can charge battery without grid power.
2) Battery charge within 1 hr.
3) Output from circuit is 5.9v with 400mA.

3.11 Microcontroller use for to drive LEDs
We load program in microcontroller IC and then to drive LEDs also you

can different type of to drive LEDs such as running lighting, flashing, and
continuous ON etc. use microcontroller

Advantage is program can be change in number of time. We use AVR
microcontroller and in this microcontroller program loaded by using AVR studio
(cross compiler) software also required hardware (evolution board). First you
can write program in any editor such as notepad, WordPad and programmer
notepad, and then program to run in AVR studio and then burn in the IC.  You
can download AVR Studio software www.atmel.com on this web site.
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   figure 3.11 : Super flux LED running lighting using AVR Microcontroller.

Part List
Sr.No. Component name Value Quantity

1 LED L1-L4                      White BBR 10MM or super flux 4

2 Capacitor C1 0.1uf 1

C2 0.1uf 1

3 Resistor      R1 510 0hm 1

R2 560 ohm 1

R3 68 ohm 1

4 PCB Square 1

6 Wire multistand ½ meter

7 IC (AVR Microcontroller ) ATmega 8L 1

8 Battery (pp3) 9v 1

9 IC base  40 or 28 pin 1

Pin configuration of IC ATmega 8L
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Program for IC ATmega8L

We write Program in assembly language, also you can write another
program in assembly or c language.

// program in assembly language for to running LED lighting //
.include "m8def.inc"
.cseg
.org 0

ldi r18, low(RAMEND)
out SPL, r18

ldi r18, high(RAMEND)
out SPH, r18

ldi r16, 0b11110000
out DDRD, r16

loop:

ldi r16, 0b01110000
out PORTD, r16
rcall delay
ldi r16, 0b10111000
out PORTD, r16
rcall delay
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ldi r16, 0b11010000
out PORTD, r16
rcall delay

ldi r16, 0b11100000
out PORTD, r16
rcall delay

ldi r16, 0b11010000
out PORTD, r16
rcall delay

ldi r16, 0b10110000
out PORTD, r16
rcall delay

rjmp loop

delay:
ldi r20, 200
again:
   delay1:
   ldi r21,200

   not_yet:
     delay2:
         ldi r22, 10

 again1:
 dec r22
 brne again1
 dec r21
 brne not_yet
 dec r20
 brne again
 ret

Features:-
1) It takes very less power to drive LEDs.
2) The output from microcontroller is very less about 20 mA.
3) The constant voltage provide to LEDs.
4) You can change in program number of times.

Applications:-
1) to drive the LEDs.
2) The keyboard interfacing on the LCD screen.
3) To drive the motors.
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CHAPTER - 4

Charging System

Different sources of power can be used to power LED lights. Following
are common sources of power to charge batteries :-
1) Grid Power          2) Solar Power    3) Pedal Power .

4.1 Grid Power
Electric supply from Electricity Company is 230V AC. But all electronics

component needs DC supply. To charge batteries from 230AC , a charging
circuit is required to convert 230v AC into DC.

Figure 4.1 Battery charge using grid power

 4.2 Solar Power
Batteries can be charged using solar panel. This system is very use full for

remote areas tribal areas.

Figure 4.2 :- Block Diagram of Charge battery from solar Panel

Selection of solar panel
You need low LED bulb for 3 hrs a day. This means your power requirement

is 30watt per day.
        Normally assume you will get 6 hrs of good quality sunlight in a day.

i.e. you need solar panel which will give 5W of power.
    Power (p) = Battery voltage * current

       30 =  6v * current
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       5A =  Current
This means we will need battery of 6v and 5AH.

Table : Different battery charging current  rate

Sr.no Battery type Battery Battery Cutoff Over Battery
voltage current voltage charge charging

rating voltage current rate

1 Seal lead acid 6v 4.5 AH 5.2V 6.4V 750mA

2  Seal Lead acid 12v 7.5 AH 10.2V 12.4V 1 AMP

3 Lead acid 12v 32AH 10.2V 12.4V 3 AMP

4 Lead acid 12v 65 AH 10.2V 12.4V 5 AMP

5 AA (alarm cell) 1.5V 180mAH   -  1.6V 30mAMP

6 Polymer (mobile 3.6v 720mAH 2.1V  3.8V 180mAMP
battery)

7 PP3  (use in 9v 800mAH 7.2V 9.4V 180mAH
multi-meter )

4.3 Pedal power
 A normal human being is capable of generating 60W of power. In the past

it was not feasible to use human power to light filament lamps. Since it requires
more power . But since LED consumes very little power, its possible to use
human power for lighting application.

Figure 4.3: - pedal power generator

A Permanent Magnet Generator of 1200-1500 RPM, 6Amp, 12V is suitable
for installing on monowheel cycle as shown in the figure. A flywheel is attached
to the front wheel to take of variations in pedaling. Such generators can be
ordered from Vigyan ashram.
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AC alternators used in the automobiles requires high RPM and due to
induction it becomes heavier to pedal them. Therefore they are not directly
suitable for this application.

A cycle dynamo which can be fitted on normal bicycle gives 6W and
0.5Amp. It can be used for small power application.

Following circuit are to control voltage and current for different power
systems.

4.4 Battery Charger
As discussed above for charging batteries from solar/wind/grid or pedal

power, we need charger. Battery charger will be different depending on the
input and output voltage. The circuit's shows charger to charge batteries for
grid power.

Circuit 1 : Input 230V AC, to charge 6V battery

Figure 4.4 :- Battery charger for 6v battery.
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Part List

Sr.No. Component name Value Quantity

 1 Diode D1-D3 1N4007 3

 2 Resistors   R1 220 ohm 1

                  R2 470 ohm 1

 4 LED  L1 Green 5mm 1

 5 Transformer 9-0-9 (1A) 1

6 PCB 2*4 cm 1

7 Wire Multistrand 1 meter

In this charger transformer is used of 9-0-9v with 1A output. Feature of
this charger is indicates mains ON, low battery indication. This charger is only
compatible for 6v (4.5AH) batteries.

4.5 Solar panel
In the market different type of solar panel available any solar panel need

power diode their meaning is current rating of diode become up to  6 Ampere,
these are use for reveres current protection from battery. When current draw
from solar will stop that time current supply from solar panel therefore diode
need for solar panel.

Figure : 4.5 Connection for solar panel
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4.6 Pedal power
If you use alternator then need power diode bridge because alternator output

get AC , we required DC voltage for battery charging. The diode convert AC
voltage into DC voltage. If  you use DC generator then didn't need four diode
only use one diode for do not reveres current flow from battery.

Figure 4.6 : Connection for pedal power

Part List

Sr.No. Component name Value Quantity

 1 Diode D1-D4 1N5408      4

 2 Battery 12v& 65AH      1

 3 DC generator 12 v &  5A      1
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CHAPTER - 5

Batteries

5.1 Introduction
It is important to known basic about batteries and their maintenance. An

electrochemical battery or more precisely a cell is a device which converts
chemical energy into electricity energy.  Dry cell or battery used in the torch or
radio having one time use is example of "primary" cell. In secondary cell, the
chemical reaction can be reversed repeatedly. Charging and discharging of cell
is possible. Chargeable batteries are example of "secondary" cell.

Connections : Batteries can be connected in series and parallel depending
on requirement of voltage and current.

Figure 5.1 Battery Connect in Series and Parallel

5.2 Selection of Batteries
Selection of battery based on application (discuss, what about Ni Cd … )
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No. Applications Battery capacity Name of Battery

1 Radio l.5v AAA Cell

2 Lamp 6v Seal Lead acid

3 Torch 9v PP3 battery

4 Emergency torch 6v Seal Lead acid

5 Mobile 3.6v Polymer

The Ni Cd (Nickel Cadmium) is material use in PP3 9v general purpose
battery. The PP3 means it use for portable device.

All type of information get about battery give this link: www.answers.com

How to select correct battery for your work.
First of all, you must get to know your device.
What is device's input voltage (V)
What is its power consumption (wattage).
What is maximum current drain (A).
What is your expected running time by a battery?

i) Decide battery voltage : Battery pack voltage must be equal or a little higher
than your device voltage need. For an exact voltage, which battery pack
cannot provide a DC-DC regulator circuit is used. The battery voltage need
for UPS is 12v and 7.5AH, for emergency lamp is need 6v and 4.5AH etc.

ii) Decide battery packs capacity (mAh or AH) :  The primary cell capacities
indicated in mili Ampere hour (mAh) and secondary cell capacity indicate
in Ampere Hours (AH). This indicated amount of current battery can give
for one hour. For e.g. 80Amp-hr battery can give 80Amp current for 1 hr.

Battery capacity is depended on how much device's wattage and how long
you need to run your device (hours).
Which can be calculated as the follows?

(AH) =    Device's wattage (W) * Time to run (Hours)   A
                             Battery Voltage

For Example : For calculating battery capacity to use 9 watts LED device
for 10 hours with 12V battery. Battery capacity is calculated as follows :

Battery voltage is 12v,
Time = 10 hours and device's wattage = 9w.
You can calculate current capacity of battery by using given formula as

the follows:

(AH) =  Device's wattage (W) * Time to run (Hours)
Battery Voltage

AH = 10 * 10 / 12 AH = 7.5
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Battery of 7.5AH current capacity is required.

� Before ordering batteries you must pay attention on maximum
discharging rating on the specification or description.

� You must find out maximum discharging current of the device. If
its not available it can be measured by a multi-meter.

� Maximum discharge rate printed on batteries must be higher than
needed by device.

Secondary cell     Primary cell

5.3 Maintenance of Batteries

� Avoid over charge and over discharge of batteries. This will increase battery
life.

� For sealed maintenance free lead acid batteries, no need to worry about
distill water level only ensure you have battery protection circuit and you
should keep minimum hours for battery charge.

� For normal lead acid batteries, check distill water level. The distill water
level check by gravity meter.

� Insert gravity meter into battery liquid. Distill water in the battery will be
absorbed by gravity meter. If distill water indicate on gravity meter 10.2mm
for 12v battery then battery is discharged. If levels on gravity meter indicate
12.2mm then battery is fully charged.

� Battery life will increase if you check and maintain distill water level after
every 3 month.

Safety Precautions

� According to electric appliance indication please connect battery positive
pole and Negative pole correctly.

� Do not charge primary battery i.e. Dry cell.

� Do not heat or disassemble the battery even put it into fire or water.

� If finding exceptional conditions, such as leakage, crack, please stop using
the battery immediately.
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� Always use charger with automatic power cut-off function when battery
is full.

� Never use NiMH battery charger for Li-ion battery pack, it will cause
battery exploded.

� Always charge your battery with attention.

5.4 Testing of Batteries

� Overcharge

� Under charge (over discharge)

Over Charge
The full charged battery voltage is 12.6v for 12v batteries. When battery

voltage reach up to 12.6v then battery charging should be stopped immediately.
This is maximum cut off point for fully charged battery.

For 6v batteries, their cut off voltage is 6.4v.

Over Discharge
When voltage level goes down below cut off voltage, battery is called

over discharge. For 12v batteries cut off point is 10.2v. For 6v batteries cut off
point is 5.2v.

Batteries should not be used below cut off point voltage.
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APPENDIX
Electric Bill Calculation

To calculate electrical bill by using KWH method. KWH = Kilo Watt
Hours

KW = kilo watt
H = Hour
1000 mw = 1 W
1000 W   = 1 KW
Formula = 1000W * 1 H = 1 unit
Kilo Watt * Hour * Day = unit * Rate = Bill
If 1000 watt is consumed by any equipment in hour then 1 unit of electricity

gets consumed.
Example : If 4 Tube light are ON for 8 hours a day and per tube light electricity

consumption is 40W, 12 bulbs are ON for 2 hours per day and per bulb
consumption is 200W and 1 LED lamp is ON for 12 hours a day and consumes
2W power. Then you can calculate using above data electricity bill for one month.

Per day power consumption

1) Tube lights :  4 tube lights* 40 Watt per tube * 8 hrs per day = 1280 W

2) Bulbs :12 bulbs * 200 Watt per bulb * 2 hrs per day = 4800W

3) LED Lamp : 1 lamp * 2 Watt per lamp * 12 hrs a day = 24 W

Total power consumption per day = 1280 + 4800 + 24 = 6104 Watt

Power consumption in 30 days in a month = 6104 * 30 = 183120 watt

i.e 183120 / 1000 = 183.12 KW

Understanding Resistor Label

Metal Oxide and carbon film :
* 4-Band
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How to calculate resistor value
Color Red Green    Orange Gold
Values from Table 2 5     3 5%

Resistor (R) = 25*1000(1K) = 25000 = 25Kohm  and 5% tolerance
Colour Map
Black Brown Red Orange Yellow Green Blue Violet Grey White

0 1 2 3 4 5 6 7 8 9

You can calculate resistors values from above table.

Internet resources for the LED
The following web sites provide useful information about LED.

1) www.kwalityindia.com 2) www.globalsources.com
3) www.superbrightleds.com 4) www.ledsupply.com
5) www.eled.com 6) www.globalspec.com
7) www.howstuffwork.com 8) www.electronics-lab.com
9) www.candlepowerforums.com

Batteries Manufacturer
1) M.S. Enterprises

Address : 14/4 Anand Industrial Estate, Anand Nagar, Bhosari, Pune-26.
Tel.No. : 20-27124324

2) Sanvin Enterprises
Address : 408/1, Gultewadi, Swargate, Pune-Satara Rd., Pune-37.
Tel.No. : 20-24267182 / 24272049

Battery Wholesaler
1) Alight Enterprises

Address : 508 Budhwar Peth, Opp. Trao Shop Lane, Pune.

Solar Panel Manufacturing
2) Ecosolar Systems (India) Ltd.

Address : 177a/2, Pune-Sinhgad Rd.,Parvati, Pune-30.
Tel. No. : 20-4336999/4330442

3) Machinocraft (pune) Pvt. Ltd.
Address : 15/4A, Vasudeo Estate, pune satara rd, Pune-43.

        Tel. No. : 020-4371457
4) Bonduct Processors Pvt. Ltd.

Address : Prerana 21, 44/2 Amar Soc., Erandwara, Pune-4.
        Tel. No. : 020-5437843.

All type of electronic components wholesaler
1) Pioneer Electronics

Address : 508 Budhwar Peth, Opp. Lane of  Dena Bank, Pune-02.



41

Tel. No. 020-24458257, Fax- 24495336
Email : pioneer_tech@vsnl.net Web : www.pioneerpune.info

2) Trinity Electronics
Address : Soba Market, Ground floor, 463/64,Budhawar Peth, Pune.
Tel. No. : 020- 66019647
Email : trinitieelectronic@hotmail.com

3) Gala Electronics (VEGAKIT available )
Address : 20, 1st Floor Kalpana Building,
357, Lamington Road, Mumbai-07.
Tel. No. : 022-23879562, 23854510, 23823550
Email : vega63@vsnl.com Web : www.vegakitindia.com

Plastic cabinet wholesaler
1) Monoj Trading Corporation.

Address : Shop No. 14, Soba Market, 463 Budhwar peth, Pune-02.
Tel. No. : 020-24483964, Mobile: - 9822421042.

2) Hemil Plastics
Address : 1019, Budhwar peth, Opp. Shukarwar Peth Police Chowki Lane,
Opp. Shrinath Talkies, Pune-2.
Tel. No. : 020-24472146

4.8 Comparisons
In the given table the incandescent, CPL and LED lamp light out put is

same of 200 luminous flux (lm), but power consumption is different CFL
consume 4

1  watt power than incandescent bulb and LED lamp consume 3
1

watt power than CFL.
The 60w bulb light out put is 600 to 700 (lm) same luminous output from

CFL & LED Lamp but power consumption is different.

Sr.no Luminous flux Incandescent CFL LED Lamp
light output

1 200 lm 25W 5-6 W 1.8-2W
2 450 lm 40W 8W 6W
3 600-700 lm 60W 14W 12W
4 950 lm 75W 18-20W -
5 1200 lm 100W 20-25W -
6 1600 lm 125W 26-30W -
7 1900 lm 150W 35-42W -

We have made CFL at Vigyan Ashram in Pabal. It is features such as,
when burn PL tube that time you can easily replace, the one of the component
burn in CFL lamp that component can be easily available in the market.
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àH$aU n{hbo

EbB©S>rMr Vm|S>AmoiI

1.1 àñVmdZm
Imbrb àH$maMo {Xdo {dÚwV D$O}Mo àH$me D$O}V ê$nm§Va H$aÊ`mgmR>r dmnabo OmVmV.

1) Vma Ja_ hmoD$Z àH$me_mZ hmoUmao {Xdo (Incadescent Lamp): ̀ m àH$maÀ`m {Xì`m§_Ü ò Q>§JñQ>ZMr
Vma dmnabr OmVo. Voìhm {dÚwVàdmh Q>§JñQ>ZÀ`m VmaoVyZ dmhVmo Voìhm hr Vma Ja_ hmoD$Z àH$m{eV
hmoVo. hr Q>§JñQ>ZMr Vma H$mMoÀ`m {Zdm©V ~ë~_Ü ò ~§X Ho$bobr AgVo. ̀ m ~ë~_Ü ò Am°aJm°Z, {H«$ßQ>m°Z
qH$dm Zm`Q́>oQ> B. dm ỳ§Zr ^abobo AgVmV. ho dm ỳ àH$me Xyada ngadVmV Am{U Q>§JñQ>ZMr Vma Oiy
XoV ZmhrV.
àH$memMr Vrd«Vm ë ẁ_oÝg `m EH$H$mV _moOVmV. `m àH$maMo 25 d°Q>Mo {Xdo 200 ë ẁ_oÝg BVH$m àH$me
XoVmV. VgoM `m {Xì`m§Mm Cn`moJ àH$memMm òmoV åhUyZ Ho$bm OmVmo.

2) grE\$EbMo {Xdo (Compact Fluorescent Lamp) : {dÚwV D$O}Mr ~MV H$aUmao {Xdo åhUyZ ho
{Xdo AmoiIbo OmVmV. VgoM ho {Xdo Amnë`m gmÜ`m ~ë~À`m gm°Ho$Q>_Ü òhr ~gVmV. VgoM grE\$EbMo
{Xdo OmñV {Xdg {Q>H$VmV d drOoMr ~MVhr H$aVmV. OdiOdi 500 Vmgm§À`m dmnam_Ü ò
grE\$EbÀ`m {Xì`m§Mr qH$_V dgyb hmoVo. VgoM 15 d°Q>Mm grE\$EbMm {Xdm, 60 d°Q>À`m Zoh_rÀ`m
~ë~EdT>m àH$me XoVmo. (Odinmg 900 ë ẁ_oÝg qH$dm 60 ë ẁ_oÝg à{V d°Q>)

3) {ZAm°ZMo {Xdo : {ZAm°ZÀ`m {Xì`m§_Ü ò {ZAm°Z dm ỳ H$_r Xm~mImbr ^abobm AgVmo. `m àH$maMo
{ZîH«$s` dm ỳ {Xì`m§_Ü ò dmnaë`m_wio {Xì`mnmgyZ d{dY a§Jm§Mm àH$me {_i{dVm òVmo. N>moQ>rer AC

qH$dm DC {dÚwVàdmh `m {Xì`m§_YyZ gmoS>bm Var `m {Xì`m§_YyZ Zma§Jr Vo bmb a§JmMm àH$me {_iVmo.
4) EbB©S>r {Xdo (Light Emitting Diodes) : EbB©S>r åhUOo Ago S>m`moS>g H$s Oo àH$me ~mhoa Q>mH$VmV.

EbB©S>r Mm dmna Ho$bobr {dÚwV CnH$aUo gÜ`m ~mOmam_Ü ò Iyn bmoH${à` AmhoV. EbB©S>r {Xì`m§Zm EVa
àH$me XoUmè`m {dÚwV CnH$aUm§nojm H$_r {dÚwV D$Om© bmJVo. \$ma nydunmgyZ BboŠQ́>m°{ZH$ CnH$aUm§_Ü ò
EbB©S>r {Xì`m§Mm dmna Ho$bm OmVmo Amho. EbB©S>r {Xdo {d{dY a§Jm§Mo AgVmV. CXm. bmb, {ndim, {hadm
d {d{dY a§Jr. Ë`m§Mm BboŠQ́>m°{ZH$ CnH$aUm§_Ü ò Xe©H$ (Indicators) åhUyZ Cn`moJ Ho$bm OmVmo.
gÜ`m AmYw{ZH$ V§ÌkmZmMm dmna Ho$ë`m_wio nm§T>ao eŵ « gwna âbŠg$ EbB©S>r {XdonU ~mOmamV CnbãY
AmhoV. nm§T>è`m eŵ « gwna âbŠg EbB©S>r {Xì`m§_wio OmñV àH$me {_iVmo d H$_r {dÚwV eº$s
dmnabr OmVo. åhUyZ gÜ`m EbB©S>r {Xì`m§Mm Cn`moJ àH$memMo òmoV åhUyZhr Ho$bm OmVmo Amho.
EbB©S>r {Xì`m§Mm dmna H°$ëŠ ẁboQ>aÀ`m nS>Úmdarb A§H$ XmI{dÊ`mgmR>r Q>o{bìhrOZ, g§JUH$ BË`mXr

gma»`m BboŠQ́>m°{ZH$ CnH$aUm§_Ü ò Xe©H$ (Indicators) åhUyZ Ho$bm OmVmo. VgoM ~ë~{Z{_©Vr, {dOoè`m§Mr
(Q>m°M©) {Z{_©Vr, dmhVwH$sgrR>rMo {g¾bMo {Xdo, añË`mda {Xdo `gma»`m AZoH$ {R>H$mUr ^anya à_mUmV
Cn`moJ hmoVmZm {XgVmo.

1.2 EbB©S>r
EbB©S>r {Xdm åhUOo àH$me ~mhoa Q>mH$Umam S>m`moS>. Ooìhm EbB©S>r {Xì`m_YyZ {dÚwVàdmh dmhVmo

Voìhm Vmo \$moQ>m°Ýg ~mhoa Q>mH$Vmo. hoM \$moQ>m°Ýg àH$me ~mhoa Q>mH$VmV. Á`mà_mUo gmÜ`m ~ë~_Yrb Q>§JñQ>ZMr
Vma Ja_ hmoÊ`mMr JaO AgVo Ver EbB©S>r {Xì`m_Ü ò JaO ZgVo. åhUyZ EbB©S>r {Xdm OiÊ`mMr eŠ`Vm
Iyn H$_r AgVo.
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EbB©S>r {Xì`mMo gm§Ho${VH$ {MÝh Imbrbà_mUo Amho.

gm§Ho${VH$ {MÝh

EbB©S>r {Mn

         gnmQ> ~mOy

F$U AJ« YZ AJ«

gwna \$ëŠg EbB©S>rMr AmH¥$Vr

EbB©S>rMo YZ Q>moH$ d F$U Q>moH$ Ë`mbm Agboë`m XmoZ Vmam§À`m bm§~rdê$Z AmoiIVm òVo. Ë`m XmoZ
Vmam§n¡H$s Or Vma bm§~ AgVo, Vr YZ d Or Vma AIyS> AgVo Vr F$U. gwna \$ëŠg EbB©S>r Mm¡H$ZmMr EH$
~mOy gnmQ> AgVo, Vr ~mOy F$U Q>moH$ Amho.

1.3 àH$memMm VwbZmË_H$ VŠVm
Imbrb VŠ`m_Ü ò àH$memgmR>r dmnaë`m OmUmè`m {d{dY gmYZm§À`m àH$memMr VwbZmË_H$ _m{hVr

{Xbr Amho. hr _m{hVr nm§T>ao eŵ « EbB©S>rMo {Xdo ho A{YH$ àH$me XoUmao d OmñV H$mi {Q>H$Umao Agë`mMo
gm§JVo.
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H«$. {Xì`mMm àH$ma am°Ho$bMm {Xdm Vma Ja_ hmoD$Z âbwamog|Q > nm§T>aoeŵ «
àH$me XoUmam ~ë~ Q>çy~ EbB©S>r

1. àH$memMr àIaVm 0.03 5-18 30-79 25-50

(ë ẁ_oÝg d°Q>)

2. gamgar Am ẁî` am°Ho$bÀ`m 1000 6500-15000 50000

(Vmg) nwadR>çmda
Adb§~yZ

3. {Q>H$mD$nUm ZmOyH$ d A{Ve` A{V ZmOyH$ {Q>H$mD$
YmoH$mXm`H$ ZmOyH$

4. drOoMm dmna 0.04-0.06 5 d°Q> 4 d°Q> 1 d°Q>
(Vmer) {bQ>a na Vmer

(_m{hVr : www.users.tpg.com.au/users/robkemp/Power/Consumption Tables.htm,
www.thrive.in `mda CnbãY)

1.4 EbB©S>tMo dmnamMo \$m`Xo d VmoQ>o

EbB©S>r {Xdo dmnamMo \$m`Xo
1. a§Jm§_Yrb d¡{dÜ` : ~mOmam_Ü ò EbB©S>r AZoH$ a§Jm§_Ü ò CnbãY AmhoV. CXm. Om§̂ im, {Zim,

{ndim, {hadm, Zma§Jr, bmb VgoM nm§T>am.
2. àIaVm : EbB©S>r {Xì`m§Mr àIaVm BVa ~ë~nojm OmñV AgVo VgoM `m {Xì`m§gmR>r H$_r drO

bmJVo.
3. H$_rV H$_r XoI^mb : EbB©S>r XoI^mb H$aÊ`mMr JaO ZgVo. Ë`m§Mo gamgar Am ẁî` 10000

Vmgm§Mo AgVo.
4. {Q>H$mD$nUm : EbB©S>r {Xdo \w$Q>Ê`mMm YmoH$m ZgVmo.
5. ìhmoëQ>oO_Ü ò hmoUmè`m H$_r-OmñVnUm_wio nS>Umar {R>UJr òWo nS>V Zmhr.

EbB©S>r dmnamVrb VmoQ>o
1. EbB©S>r {Xì`m§Mr àH$me ngadÊ`mMm H$moZ H$_r AgVmo.
2. EbB©S>r {Xì`m§H$S>o OmñVdoi EH$Q>H$ nm{hë`mg S>moiçm§Zm Anm` hmoD$ eH$Vmo.
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àH$aU Xwgao

BbopŠQ́>H$b_Yrb _yb ŷV g§H$ënZm

`m àH$aUm_Ü ò AmnUmg BbopŠQ́>H$b_Yrb {d{dY g§H$ënZm CXm. {dÚwVàdmh (H$a§Q>), ìhmoëQ>oO
(ìhmoëQ>oO), Amoh_Mm {Z`_, {dÚwV eŠVr VgoM E.gr. (AC) d S>r.gr. (DC)  {dÚwVàdmh `m§{df`r
AmnU _m{hVr H$ê$Z KoUma AmhmoV.

2.1 {dÚwVàdmh (H$a§Q>)
Ooìhm {dÚwVdmhH$ VmaoMo EH$ Q>moH$ {dÚwVòmoVmÀ`m YZ {dÚwV à^mamg d Xwgao Q>moH$ F$U à^mamg

OmoS>Vmo. Voìhm {dÚwVdmhH$ VmaoVyZ BboŠQ́>moZÀ`m F$U Q>moH$mH$Sy>Z YZ Q>moH$mH$S>o hmoUmè`m dhZmbm {dÚwVàdmh
Ago åhUVmV. {dÚwVàdmhmMo EH$H$ A°nrAa ho Amho. {dÚwVÀdmh I  `m gm§Ho${VH$ {MÝhmZo XmI{dVmV.

{dÚwVàdmhmMo àH$ma :
1) S>r.gr. {dÚwVàdmh> (Direct Currect - DC) : dmhH$mVyZ {dÚwVàdmhmÀ`m EH$mM {XeoZo hmoUmè`m

dhZmbm S>r.gr. {dÚwVÀdmh åhUVmV. amgm`{ZH$ CO}Mo {dÚwVCO}V énm§Va hmoVmZm S>r.gr. > {dÚwVàdmh
{Z_m©U hmoVo. VgoM O{ZÌmX²dmao gwÜXm S>r.gr. {dÚwVàdmh {Z_m©U H$aVm òVo. S>r.gr. {dÚwVàdmhmMm
ìhmoëQ>oO ~XbVm ̀ oV Zmhr. ao{S>Amo, Q>m°M© BË`mXrgmR>r S>r.gr. {dÚwVàdmh dmnaVmV. S>r.gr. >{dÚwVàdmh
AmnUmg ~°Q>ar VgoM gobX²dmao {_iVo.
{dÚwV n[anWmMo aoImQ>Z H$aVmZm `m {dÚwVàdmhmMm òmoV Imbrb {MÝhmZo XmI{dVmV. `mn¡H$s C^r
_moR>r aofm åhUOo YZ Y«wd d C^r bhmZ aofm åhUOo F$U Y«wd Xe©dVo.

2) E.gr.{dÚwVàdmh (Alternating Current - AC) : R>am{dH$ H$mbmdYrZ§Va dmhH$mVyZ dmhUmè`m
{dÚwVàdmhmMr dhZmMr {Xem ~XbVo d {VMo dhZ CbQ>gwbQ> {XeoZo hmoVo. Aem {dÚwVàdmhmbm
E.gr.{dÚwVàdmh Ago åhUVmV. O{ZÌmX²dmao {Z_m©U hmoUmar {dÚwVàdmh E.gr.{dÚwVàdmh AgVmo.
E.gr.{dÚwVàdmhmMm ìhmoëQ>oO ghOnUo H$_r-A{YH$ H$aVm `oVmo. Amnë`m KamV AmnU Or
E.gr.{dÚwVàdmh dmnaVmo. {VMm ìhmoëQ>oO 230 ìhmoëQ> BVH$m AgVmo. d {VMr dma§dmaVm Xa goH§$Xmbm
50 hQ>©P BVH$s AgVo.

230 AC Voltage

{dÚwV n[anWmMo aoImQ>Z H$aVmZm E.gr.{dÚwVàdmhmMm òmoV Imbrb {MÝhmZo XmI{dVmV.

{dÚwVàdmh H$er _moOmdr ?
{dÚwVàdmh _moOVmZm Imbrb Jmoï>r bjmV R>odmì`mV.
1) àW_ _ëQ>r_rQ>ada {dÚwVàdmhmMo `mo½` ñHo$b {ZdS>mdo d Z§Va {dÚwVàdmh _moOmdm.

0.1 A°ånrAa (A)  = 100 {_br A°ånrAa (mA)
1000 _m`H«$moA°ånrAa (µA) = 100 {_br A°ånrAa (mA)
1000 {_br A°ånrAa (mA)  = 1 A°ånrAa (A)
1000 A°ånrAa (A) = 1 {H$bmo A°ånrAa (KA)
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2) {dÚwVàdmh (H$a§Q>) _moOVmZm, _ëQ>r_rQ>a Zoh_r {dÚVn[anWm_Ü ò EH$ga nÜXVrZo (goarO) OmoS>mdm.

bmb dm`a
    _ëQ>r_rQ>a

~°Q>ar H$mir dm`a

AmH¥$Vr 2.1 : {dÚwVàdmh (H$a§Q>) _moOUo.

3) BboŠQ´>m°{ZH$ {dÚwV n[anWm_Yrb (g{H©$Q>) dmhUmar {dÚwVàdmh (H$a§Q>) _moOVmZm _ëQ>r_rQ>aMo
~Q>Z Zoh_r DC  H$a§Q> da R>odmdo Am{U Z§Va _ëQ>r_rQ>aÀ`m bmb dm`aMo Q>moH$ YZ AJ«mg d H$miçm
dm`aMo Q>moH$ F$U AJ«mg OmoS>mdo. (darb AmH¥$VrV XmI{dë`mà_mUo)

2.2 ìhmoëQ>oO (Voltage)
~°Q>ar>À`m YZ AJ« d F$U AJ« `m§À`m {dÚwV nmVir_Yrb \$aH$mbm Ë`m KQ>mMo ìhmoëQ>oO Ago

åhUVmV. ìhmoëQ>oO_wio BboŠQ´>m°Zbm JVr {_iVo d n[anWmVyZ {dÚwVàdmh dmhÿ bmJVo. ìhmoëQ>oOMo
EH$H$ ìhmoëQ> (V) ho Amho. Amnë`m Kam_Ü`o 230 ìhmoëQ> (V) {dÚwVnwadR>m Ho$bm OmVmo. {dOoar_Ü`o
(Q>m°M©) 1.5 ìhmoëQ> S>r.gr.Mo nopÝgb gob dmnabo OmVmV.

ìhmoëQ>oO _moOVmZm
Ooìhm Vwåhr ìhmoëQ>oO _moOmb Voìhm Imbrb nm`è`m bjmV R>odm.
1) ìhmoëQ>oO _moOÊ`mgmR>r _ëQ>r_rQ>adarb `mo½` ñHo$b {ZdS>mdo.

1000 _m`H«$moìhmoëQ>(µV)  = 1 {_brìhmoëQ> (mV)
1000 {_brìhmoëQ>(mV) = 1 ìhmoëQ> (V)
1000 ìhmoëQ> (V)  = 1 {H$bmoìhmoëQ> (KV)
darb g§»`m _ëQ>r_rQ>ada Xe©{dboë`m AgVmV. CÀM ìhmoëQ>oOÀ`m g§»`m {dÚwV {Z{_©Vr H|$Ð qH$dm

{dÚwV nwadR>m H|$ÐmÀ`m {R>H$mUr dmnaVmV.
ìhmoëQ>oOMo gdm©V bhmZ EH$H$ {_brìhmoëQ> ho Amho. VgoM _moR>o EH$H$ {H$bmo ìhmoëQ> ho Amho.

2) ìhmoëQ>oO _moOVmZm _ëQ>r_rQ>a Zoh_r {dÚwV n[anWmVrb KQ>H$m§er (CXm. ao{OñQ>a, S>m`moS> BË`mXr)
g_m§Va OmoS>mdm.

bmb
dm`a  _ëQ>r_rQ>a

        ~°Q>ar H$mir dm`a

AmH¥$Vr 2.2 : ìhmoëQ>oO _moOUo.



49

3) BboŠQ´>m°{ZH$ {dÚwV n[anWm_Yrb (g{H©$Q>) dmhUmam ìhmoëQ>oO (ìhmoëQ>oO) _moOVmZm _ëQ>r_rQ>aMo
~Q>Z Zoh_r DC ìhmoëQ>oO da R>odmdo Am{U Z§Va _ëQ>r_rQ>aÀ`m bmb dm`aMo Q>moH$ YZ AJ«mg d
H$miçm dm`aMo Q>moH$ F$U AJ«mg OmoS>mdo. (darb AmH¥$VrV XmI{dë`mà_mUo)

2.3 ao{OñQ>a (Resistor - R)
dmhH$mVyZ {dÚwVàdmh dmhV AgVmZm, Ë`mVrb J{V_mZ BboŠQ́>m°Z Ë`m§À`m _mJm©V òUmè`m dmhH$m§À`m

AUy§da AmXiVmV. `m AmXiÊ`m_wio BboŠQ́>m°ZÀ`m JVrbm {damoY hmoVmo åhUOoM {dÚwVàdmhmbm {damoY hmoVmo.
`m {damoYmbmM dmhH$mMm ao{OñQ>a Ago åhUVmV.

VgoM ao{OñQ>a_wio {dÚwV n[anWmVrb ìhmoëQ>oO XoIrb `mo½` amIbo OmVo. ao{OñQ>a R `m AjamZo
XmI{dbm OmVmo. ao{OñQ>a   `m gm§Ho${VH$ {MÝhmZo gH$s©Q>_Ü ò XmI{dVmV.

AmH¥$Vr 2.3 : ao{OñQ>aMo N>m`m{MÌ

ao{OñQ>a hm Amoh_ `m EH$H$mV _moOVmV. Vo Ω `m {MÝhmZo XmI{dVmV.
BboŠQ́>m°{ZH$ CnH$aUm§_Yrb ao{OñQ>a ho bhmZ AmH$mamMo AgVmV. Ë`m§Mr qH$_V Ë`m§À`mda Agboë`m

a§JnQ²>Q>çm§dê$Z H$mT>Vm òVo. {dÚwVàdmhmMo (H$a§Q>) d ìhmoëQ>oO {dÚwV n[anWmVrb à_mU H$_r H$aÊ`mgmR>r
ao{OñQ>aMm Cn`moJ Ho$bm OmVmo. EImXo doir MwH$sÀ`m nÜXVtZr {dÚwV CnH$aUm§Zm OmñV H$a§Q> qH$dm ìhmoëQ>oO
{Xbo Joë`mg CnH$aUo Iam~ hmoD$ Z òV åhUyZ ao{OñQ>a dmnaVmV.

2.4 Amoh_Mm {Z`_ :
dmhH$mMr ̂ m¡{VH$ AdñWm H$m`_ amhV AgVmZm, dmhH$m_YyZ dmhUmar {dÚwVàdmh (I) hr dmhH$mÀ`m

XmoZ Q>moH$m§_Yrb ìhmoëQ>oOÀ`m (V) g_mZwnmVr AgVo.
H$a§Q> d ìhmoëQ>oO_Yrb g§~§Y gyÌmÀ`m ñdê$nmV Imbrbà_mUo XmI{dVmV.

V ∝ I

V = IR

V/I = R (pñWam§H$)

 I

AmH¥$Vr 2.4 : Amoh_Mm {Z`_
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ìhmoëQ>oO(V), H$a§Q> (I) d ao{OñQ>a (R) `mn¡H$s H$moUË`mhr XmoZ qH$_Vr AmnUmg _m{hVr Agë`mg
{Vgar qH$_V darb gyÌmÀ`m gmhmæ`mZo H$mT>Vm òVo.

2.5 {dÚwVeŠVr (Electrical Power-P)
{dÚwV n[anWmbm Ho$boë`m {dÚwV D$O}À`m nwadR>çmÀ`m Xambm {dÚwVeŠVr Ago åhUVmV. H$a§Q>,

ìhmoëQ>oO d {dÚwVeŠVr_Yrb g§~§Y Imbrb gyÌmZo XmI{dVmV.
{dÚwV eŠVr (P) = ìhmoëQ>oO (V) • {dÚwVàdmh (I)
P = V • I
{dÚwVeŠVr d°Q> (W) `m EH$H$mV _moOVmV. {dÚwVeŠVr (P) `m AjamZo XmI{dVmV.
1000 d°Q> (W) = 1 {H$bmo d°Q> (KW)
1000 {H$bmod°Q> (KW) = 1 _oJmd°Q> (MW)
KamVrb ~ë~da Oo 100 d°Q> Ago N>mnbobo AgVo `mMm AW© Agm H$s Ë`m ~ë~gmR>r Xa Vmgmbm

100 d°Q> BVH$s {dÚwVeŠVr bmJVo. {Xboë`m d°Q>dê$Z Amnë`mbm H$a§Q> H$mT>Vm òVo Vo Imbrbà_mUo Amho.
P = V • I
100 = 230 • I
I = 100/230 = 0.44 A°ånrAa

2.6 H°$n°{gQ>a (C)
H°$n°{gQ>aMo _w»` H$m_ {dÚwV D$Om© gmR>{dUo ho Amho. VgoM Vmo gmR>{dbobr {dÚwV D$Om© {dÚwV

n[anWmg (gH$s©Q>bm) Amdí`H$Vm Agob Ver nwadR>m H$aVmo. Ooìhm AmnU H°$n°{gQ>abm ìhmoëQ>oO nwadVmo
Voìhm H°$n°{gQ>a Ë`mÀ`m AmVrb nÅ>rda {dÚwVà^ma gmR>dyZ R>odVmo. AmVrb nÅ>rda EH$m ~mOyda YZ {dÚwVà^ma
d Xwgè`m ~mOyda F$U {dÚwVà^ma gmR>{dbm OmVmo. H°$n°{gQ>aMo gm§Ho${VH$ {MÝh Imbrbà_mUo

AmH¥$Vr 2.6 : H°$n°{gQ>aMo gm§Ho${VH$ {MÝh

H°$n°{gQ>aÀ`m {dÚwVà^ma gmR>{dÊ`mÀ`m j_Vobm H°$n°{gQ>Ýg åhUVmV. Vmo B§J«Or C ̀ m AjamZo XmI{dVmV.
H°$n°{gQ>Ýg \°$a°S> `m EH$H$mV _moOVmV. \°$a°S> ho Iyn _moR>o EH$H$ Amho. Ë`mMr bhmZmV bhmZ EH$Ho$
_m`H«$mo\$°a°S>(µF), Z°Zmo \°$a°S> (nF) Am{U {nH$mo \°$a°S> (pF) hr AmhoV. H°$n°{gQ>aMr qH$_V H°$n°{gQ>ada
{b{hbobr AgVo. H°$n°{gQ>aMo YZ AmoiIVm òÊ`mgmR>r Ë`mda F$UMr (•) Aer IyU Ho$bobr AgVo Vo Ë`mMo
F$U Q>moH$ AgVo. VgoM Ë`m§Mr AmoiI H°$n°{gQ>aÀ`m Agboë`m XmoZ Vmam§À`m bm§~rdê$Z nU AmoiIVm òVo.
OmñV bm§~rMr Vma YZ AJ« d H$_r bm§~rMr Vma F$U AJ« Xe©{dVo. {ga°{_H$ H°$n°{gQ>aMo Y«wd XmI{dbobo
ZgVmV. Ë`m§Mo H$moUVohr Q>moH$ n[anWmV H$gohr OmoS>bo Var MmbVo.

  F$U

  AmoiIÊ`mMr

  IyU

   {dÚwV AnKQ>Zr H°$n°{gQ>a      {ga°{_H$ H°$n°{gQ>a
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H°$n°{gQ>aMo Cn`moJ :
H°$n°{gQ>aMm Cn`moJ EbB©S>rÀ`m gH$s©Q>_Ü ò Imbrb hoVy§gmR>r Ho$bm OmVmo.

1. H°$n°{gQ>a VmËnwaVm {dÚwVà^ma gmR>dyZ R>odVmV. Ë`m_wio gH$s©Q>_Yrb BboŠQ́>m°{ZH$ KQ>H$m§Zm ìhmoëQ>oOMm
EH$gmaIm nwadR>m hmoÊ`mgmR>r gH$s©Q>_Ü ò H°$n°{gQ>a OmoS>VmV.

2. H°$n°{gQ>a Egr ìhmoëQ>oO Wm§~dyZ \$ŠV S>rgr ìhmoëQ>oO nwT>o nmR>dVmo.
3. H°$n°{gQ>a ZH$mo Agboë`m dma§dmaVm H$mTy>Z Q>mH$Vmo.

2.7 S>m`moS> (Diode)
EH$mM {XeoZo {dÚwVÀdmh (H$a§Q>) dmhÿZ ZoÊ`mgmR>r S>m`moS>Mm Cn`moJ H$aVmV. Ooìhm {dÚwV n[anWmV

~°Q>arMm YZ à^ma S>m`moS>À`m A°ZmoS>bm d F$U à^ma S>m`moS>À`m H°$WmoS>bm {Xbobm AgVmo, Voìhm S>m`moS>
\$m°adS>© ~m`g pñWVr AgVmo. `mMm AW© S>m`moS> Ë`mVyZ {dÚwVàdmh (H$a§Q>) dmhÿZ ZoÊ`mg nadmZJr XoVmo.
Ooìhm AmnU hrM OmoS>Ur CbQ>r H$aVmo Voìhm S>m`moS> ñdV:_YyZ {dÚwVàdmh (H$a§Q>) OmD$ XoV Zmhr. `mbm
[aìhg© ~m`g pñWVr åhUVmV.

S>m`moS>Mm F$U AJ« XmI{dÊ`mgmR>r S>m`moS>da nm§T>è`m a§JmMr nÅ>r bmdbobr AgVo.

AmH¥$Vr 2.7 : S>m`moS>Mo gm§Ho${VH$ {MÝh

_ëQ>r_rQ>ada S>m`moS>Mr VnmgUr H$aVmZm
Imbrb nm`è`m dmnê$Z _ëQ>r_rQ>ada S>m`moS>Mr VnmgUr H$amdr.
1. àW_ _ëQ>r_rQ>adaMr S>m`moS> pñWVr {ZdS>mdr.
2. _ëQ>r_rQ>aÀ`m bmb dm`aMo Q>moH$ S>m`moS>À`m A°ZmoS>bm d H$miçm dm`aMo Q>moH$ H°$WmoS>bm OmoS>mdo.

S>m`moS> 0.6 BVHo$ ìhmoëQ>oO Ś>m°n H$aVmo. åhUyZ _ëQ>r_rQ>aZo Oa 0.6 EdT>o ìhmoëQ>oO XmI{dbo Va
S>m`moS> Mmby pñWVrV Amho Ago g_Omdo.

S>m`moS>Mo Cn`moJ
1. S>m`moS>Mm Cn`moJ BboŠQ́>m°{ZH$ gH$s©Q>_Yrb Egr ìhmoëQ>oOMo S>rgr ìhmoëQ>oO_Ü ò énm§Va H$aÊ`mgmR>r

Ho$bm OmVmo. CXm. Egr /S>rgr nm°da gßbm`, ìhmoëQ>oO ao½ ẁbaoQ>a BË`mXr.

~°Q>arMr OmoS>Ur
1) EH$ga OmoS>Ur (goarO) (Series Connection)

AmH¥$Vr 2.8 : ~°Q>arMr EH$ga OmoS>Ur
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OmñV ìhmoëQ>oO Oa {_idm`Mo Agob Va XmoZ qH$dm XmoZnojm OmñV ~°Q>è`m EH$ga ~°Q>è`m EH$ga
OmoS>UrZo OmoS>VmV. `m OmoS>Ur_wio ìhmoëQ>oO dmT>Vo, na§Vy H$a§Q> gmaImM amhVmo.

V = V
1
+V

2
+V

3
+....

g_Om EH$m ~°Q>arMo ìhmoëQ>oO 1.5 ìhmoëQ> BVHo$ Amho. Oa VrZ ~°Q>è`m EH$_oH$s̈Zm EH$ga nÜXVrZo
OmoS>ë`m Va EHy$U ìhmoëQ>O Imbrbà_mUo 4.5 ìhmoëQ> BVHo$ {_iVo.

     V = V
1
+V

2
+V

3
+....

= 1.5+1.5+1.5
= 4.5 volts

2) g_m§Va OmoS>Ur (Parallel Connection)

AmH¥$Vr 2.9 ~°Q>arMr g_m§Va OmoS>Ur
Ooìhm XmoZ qH$dm XmoZnojm OmñV ~°Q>ar AmnU g_m§Va OmoS>UrZo OmoS>Vmo Voìhm ìhmoëQ>oO gmaIoM amhVo

na§Vy H$a§Q> dmT>Vmo.
I = I

1
+I

2
+I

3
+....

Cn`moJ
1. n[anWmVrb {dÚwVàdmh (H$a§Q>) dmT>{dÊ`mgmR>r ~°Q>arMr g_m§Va OmoS>Ur H$aVmV.
2. àË òH$ ~°Q>arÀ`m XmoZ Q>moH$m§_Ü ò g_mZ ìhmoëQ>oO à ẁŠV H$aÊ`mgmR>r g_m§Va OmoS>Ur H$aVmV.

2.8 {dÚwV n[anW (Eelctric Circuits)
{dÚwV ómoVmÀ`m YZ Yw«dmnmgyZ {ZKmbobr Vma {Xì`mbm OmoSy>Z Z§Va {dÚwV ómoVmÀ`m F$U Y«wdmbm

OmoS>Ê`mV òVo. åhUOoM {dÚwVàdmhmMm _mJ© {\$ê$Z naV _yi {R>H$mUr òVo. åhUyZ `m OmoS>Urbm {dÚwV
n[anW (BbopŠQ́>H$b gH$s©Q>g) åhUVmV.

BbopŠQ́>H$ gH$s©Q>gMo Imbrbà_mUo {d{dY àH$mam§_Ü ò dJuH$aU H$aVm òVo.
1)  _yb ŷV {dÚwV n[anW

AmH¥$Vr 2.10 _yb ŷV {dÚwV n[anW

darb AmH¥$Vr_Ü ò 3 ìhmoëQ>Mr ~°Q>ar EbB©S>rÀ`m {Xì`mbm OmoS>br Amho. ~°Q>arÀ`m YZ AJ«mH$Sy>Z
{ZKyZ EbB©S>rÀ`m {Xì`mVyZ OmD$Z ~°Q>arÀ`m F$U AJ«mH$S>o naV òVo. g_Om Oa AmnU ~°Q>arbm EbB©S>rMm
qH$dm H$moUVmhr {Xdm OmoS>bmM Zmhr Va ~°Q>ar_YyZ H$a§Q> dmhV Zmhr.
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2) EbB©S>r {Xì`m§Mr EH$ga OmoS>Ur (Series Circuit)

AmH¥$Vr 2.11 : EbB©S>r {Xì`m§Mr EH$ga OmoS>Ur
darb AmH¥$VrV VrZ EbB©S>r {Xdo EH$m_mJyZ EH$ Ago EH$ga nÜXVrZo ~°Q>arbm OmoS>bo AmhoV. EH$ga
OmoS>UrVyZ dmhUmam H$a§Q> gmaImM AgVmo. na§Vy EH$ga OmoS>UrgmR>r OmñV ìhmoëQ>oOMr JaO AgVo.

3. EbB©S>r {Xì`m§Mr g_m§Va OmoS>Ur  (Parallel Circuits)

AmH¥$Vr 2.12 : EbB©S>r {Xì`m§Mr g_m§Va OmoS>Ur

Ooìhm AmnU EbB©S>r {Xdo g_m§Va OmoS>UrZo ~°Q>arbm OmoS>Vmo Voìhm ~°Q>arMo ìhmoëQ>oO {Xì`mgmR>r
g_à_mUmV {d^mJbo Joë`m_wio Vo g_à_mUmV àH$m{eV hmoVmV. na§Vy ~°Q>arH$Sy>Z OmñV H$a§Q> KoVë`m Joë`m_wio
~°Q>ar bdH$a à^maa{hV ({S>gMmO©) hmoVo.

~°Q>arH$Sy>Z {_i{dbobo {dÚwVàdmh VrZ EbB©S>r {Xì`m§Zm nwa{dbr OmVo. `mMm AW© g_m§Va OmoS>Ur
Ho$ë`mZo H$a§Q> dmT>Vmo.  I = I

1
+I

2
+I

3

4. EH$ga d g_m§Va OmoS>UrMo EH$ÌrH$aU (Combination of Series and Parallel)

AmH¥$Vr 2.12 : EbB©S>r {Xì`m§Mr EH$ga d g_m§Va OmoS>UrMo EH$ÌrH$aU

darb àH$maMo gH$s©Q> Amnë`m JaOoZwgma OmoS>Vm òVo. `m àH$maMo gH$s©Q> Ooìhm AmnU ~°Q>arbm
OmoS>Vmo Voìhm ~°Q>ar bdH$a {dÚwV à^maa{hV ({S>gMmO©) hmoVo.
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àH$aU {Vgao

EbB©S>rMo {Xì`m§Mr àH$memgmR>rMr aMZm

`mnyduÀ`m àH$aUm§_YyZ AmnU H$mhr {dÚwV{df`H$ g§H$ënZm d BboŠQ́>m°{ZŠg_Yrb {d{dY KQ>H$m§~m~V
_m{hVr KoVbr Amho.

AmVm AmnU EbB©S>rMo {Xdo dmnê$Z {d{dY àH$maMr àH$meH$s` CnH$aUo V`ma H$aUma AmhmoV.
`mnwT>rb àH$aUm§_YyZ AmnU {dkmZ Aml_mV VnmgUr H$ê$Z {ZdS>boë`m {d{dY EbB©S>r {Xì`m§gmR>rÀ`m
{d{dY gH$s©Q²>g~m~V _m{hVr H$ê$Z KoUma AmhmoV.  AmnUmg EbB©S>r {Xì`m§Mo àH$mer` CnH$aU V`ma
H$aÊ`mgmR>r àW_ BboŠQ́>m°{ZŠg_Yrb {d{dY KQ>H$ IaoXr H$amdo bmJVrb.

AmnUmg EbB©S>r {Xì`m§À`m {d{dY aMZm H$aÊ`mgmR>r Imbrb gmYZm§Mr Amdí`H$Vm bmJUma
Amho.

1. gmoëS>a JZ (25 d°Q>) 2. âbŠg 3. gmoëS>a dm`a 4. dm`a H$Q>a
5. dm`a pñQ́>na 6. _ëQ>r_rQ>a 7. ZmoO ßbm`a
JmdmVrb BbopŠQ́>{e`ZgwÜXm EbB©S>r {Xì`m§À`m {d{dY aMZm H$ê$Z AmH$f©H$ EbB©S>r {Xdo V`ma H$ê$

eH$Vrb Aem nÜXVtZr `m àH$aUm§_Ü ò _m{hVr {Xbr Amho.

EbB©S>rMo {Xì`m§gmR>rMr BbopŠQ́>H$b gH$s©Q>g V`ma H$aÊ`mMr H¥$Vr :
1. AmnUmg EbB©S>r {Xì`m§Mm dmna H$ê$Z {d{dY àH$meH$s` CnH$aUo V`ma H$aVm òVrb. Amåhr

AmH¥$Vr_Ü ò ao{OñQ>a(Resistors) R, H°$n°{gQ>g© (Capacitors) C, S>m`moS>g (Diodes) D, EbB©S>r
{Xdo L `m àH$mao gm§Ho${VH$ {MÝho Xe©{dbr AmhoV. {Xdo Am{U N>mnrb BbopŠQ́>H$b gH$s©Q>gMr nÅ>r
(PCB) XoÊ`mV òB©b.

2. Ë`mVyZ {Xboë`m `mXrZwgma CnH$aU{Zhm` bmJUmao KQ>H$ ^mJ hmVmV ¿`m.
3. KQ>H$m§Mo YZ AJ« d F$U AJ« AmoiIm Am{U Z§Va nrgr~rda AmH¥$VrV XmI{dë`mà_mUo  EHo$H$

KQ>H$ Ë`m Ë`m OmJoda ~gdm.
4. gmoëS>[äJ H$aÊ`mMr H¥$Vr :

1)BboŠQ́>m°{ZH$ KQ>H$m§Mr Q>moHo$ ñdÀN> H$am.

2)KQ>H$m§À`m Q>moH$m§Zm âbŠg bmdm.

3)OmoS>UrgmR>r bmJUmè`m dm`aMo Amdí`H$ VodT>çm bm§~rMo VwH$S>o H$am.

4)dm`aÀ`m VmaoMm Omo ^mJ gmoëS>a H$amd`mMm Amho VodT>çm ^mJmdarb BÝgwboqQ>J
AmdaU KmgyZ H$mT>m.

5)Ë`mbm âbŠg bmdm.

6)gmoëS>a JZ 230v nm°da gßbm`bm OmoSy>Z Ja_ H$am.

7)H$miOrnyd©H$ EH$ EH$ KQ>H$ ^mJ gmoëS>a dm`a d gmoëS>a JZÀ`m ghmæ`mZo nrgr~rda AmH¥$VrV
XmI{dë`mà_mUo {MH$Q>dm.

8)gd© KQ>H$ nrgr~rda ~gdyZ Pmë`mZ§Va, nrgr~rÀ`m AmH$mamZwgma Ë`mgmR>rMm EH$ ßbmpñQ>H$ ~m°Šg
{ZdS>m. ̀ mgmR>rMo ßbmpñQ>H$ ~m°Šg ~mOmam_Ü ò VgoM "{dkmZ Aml_, nm~i' ̀ oWo CnbãY AmhoV
à_mU~ÜX nrgr~rgwÜXm {dkmZ Aml_mV CnbãY AmhoV.
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3.1 B_O©Ýgr {Xdm (Emergency Lamp)
àñVmdZm

~ë~ VgoM grE\$EbÀ`m {Xì`m§nojm `m gH$s©Q>bm H$_r {dÚwVD$Om© bmJVo. `m {Xì`mMr ~°Q>ar MmO©
hmoÊ`mgmR>r {H$_mZ 8 Vmg bmJVmV Am{U `m ~°Q>arda hm {Xdm 28 Vmg MmbVmo.

AmH¥$Vr 3.1 : B_O©Ýgr {Xì`mMo gH$s©Q>

KQ>H$ ^mJm§Mr `mXr

H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 S>m`moS> D1 Vo D3 IN4007 3

2 EbB©S>r {Xdo, L1 Vo L10 gwna âbŠg EbB©S>r 10

3 amoY, Resistor R1 470 Amoh_ 1

4 ~Q>Z - Switch SPST 1

5 ~°Q>ar - Battery 6V (4.5 A°nrAa Vmg) 1

grb~§X brS> A°grS> ~°Q>ar

6 amo{hÌ - Q́>mÝg\$m°_©a 9-0-9 ìhmoëQ> Am{U 1 A°ånrAa 1

(Transformer) AmD$Q>nyQ>

7 nrgr~r (PCB) Am`V/Mm¡H$moZr AmH$mamMo 1

8 EbB©S>r  L {hadm 1

9 dm`a _ëQ>rñQ>°S> àH$maMr Multistrand 2 _rQ>a

B_O©Ýgr {Xì`mMo H$m ©̀
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B_O©Ýgr {Xì`mgmR>r 6 ìhmoëQ>Mr ~°Q>ar dmnabobr Amho. {VÀ`m Mm{OªJgmR>r 9 ìhmoëQ>À`m MmO©aMr JaO
AgVo. 6 ìhmoëQ>Mr ~°Q>ar 6 ìhmoëQ>À`m MmO©ada MmO© hmoV Zmhr. SPST àH$maMo ~Q>Z hm {Xdm Mmby
H$aÊ`mgmR>r dmnabo Amho. hm {Xdm nyU© Mm{OªJ Agë`mZ§Va 28 Vmg MmbVmo.
gyMZm
`m {Xì`mMr ~°Q>ar 8 Vmgmnojm OmñV doi Mm{OªJ H$ê$ Z ò. H$maU OmñVdoi Mm{OªJ_wio ~°Q>arMo Am ẁî`
H$_r hmoVo.

B_O©Ýgr {Xì`mMr d¡{eîQ>ço
1. hm {Xdm 6 ìhmoëQ>À`m ~°Q>arda MmbVmo.
2. `m {Xì`mgmR>r H$_r {dÚwV D$Om© bmJVo. `mgmR>r 0.5 d°Q> EdT>r {dÚwV eŠVr bmJVo.
3. hm {Xdm 28 Vmg MmbVmo.
4. amÌrÀ`m doir hmVJmS>rda {dH«$s ì`dgm` H$aUmao bmoH$ hm {Xdm dmnaVmV.

B_O©Ýgr {Xì`mgmR>r bmJUmar {dÚwVeŠVr
`m {Xì`mgmR>r 10 EbB©S>r {Xdo dmnaVmV.
`mgmR>r 6 ìhmoëQ>Mr ~°Q>ar OmoS>bobr Amho.
{dÚwVàdmh (H$a§Q>) _ëQ>r_rQ>ada _moOmdr. I = 0.08 A°ånrAa
P = V • I

P = 6 • 0.08 A

P = 0.48 d°Q>
B_O©Ýgr {Xì`mH$Sy>Z dmnabr OmUmar {dÚwVeŠVr 0.5 d°Q> hmò .

3.2 E.gr. {dÚwVàdmhda (AC) MmbUmam {Xdm
àñVmdZm

hm {Xdm V`ma H$aÊ`mgmR>r XmoZ gH$s©Q>g
dmnaVmV. EH$ gH$s©Q> Egr ìhmoëQ>oOMo S>rgr
ìhmoëQ>oO_Ü`o ê$nm§Va H$aVmo Am{U Xwgao gH$s©Q>
EbB©S>r {Xì`m§Mo AgVo. ̀ m gH$s©Q>Mm EH$ Xwén`moJ
Agm Amho H$s 5 EbB©S>r {Xdo EH$ga OmoS>UrZo
OmoS>bobo AgVmV. 5 EbB©S>r {Xì`m§n¡H$s EH$ {Xdm
Oar ~§X nS>bm Var nyU© gH$s©Q> H$m_ H$aV Zmhr.
hm Egr {Xdm 230 Egr ìhmoëQ>oOÀ`m ~ë~À`m
gm°Ho$Q>bmgwÜXm OmoS>Vm òVmo. VgoM `mgmR>r H$_r
{dÚwVD$Om© bmJVo.

AmH¥$Vr 3.2 : H$_r  D$O}da MmbUmam Egr {Xdm
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KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L6 eŵ « âbŠg EbB©S>r 6

2 S>m`moS> D1 Vo D4 IN 4007 4

3 H°$n°{gQ>a C1 474k (250v) 1

C2 22UF (63v) 1

4 amoY R1 470 {H$bmo Amoh_ 1

R2 330 Amoh_ 1

5 nrgr~r (PCB) JmobmH$ma / Mm¡H$moZr AmH$mamMo 1

6 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand 2 _rQ>a

Egr {Xì`mMo H$m ©̀

Ooìhm AmnU hm {Xdm 230 Egr ìhmoëQ>oObm hm {Xdm OmoS>Vmo Voìhm Ë`mMo ìhmoëQ>oO d H$a§Q> H$_r Ho$bm
OmVmo Am{U Vo S>m`moS>À`m ~«rO gH$s©Q>bm {Xbo OmVo. S>m`moS>Mo ~«rO gH$s©Q> Egr ìhmoëQ>oOMo S>rgr ìhmoëQ>oO_Ü ò
ê$nm§Va H$aVmo, Am{U Vo S>rgr ìhmoëQ>oO EbB©S>r {Xì`m§Zm {Xbo OmVo. EbB©S>r {Xdo EH$ga EH$Ì OmoS>UrZo
OmoS>bobo AmhoV.

d¡{eîQ>ço
1. hm {Xdm 230 À`m Egr ìhmoëQ>oOda MmbVmo.
2. EH$ d°Q> BVŠ`m H$_r {dÚwVeŠVrMm hm {Xdm Amho.

Cn`moJ
1. amÌrMm {Xdm (ZmB©Q> b±n) åhUyZ dmna H$aVm òVmo.
2. hm {Xdm ~mWê$__Ü ò dmnaVm òVmo.
3. J«m_rU ^mJmV {dÚwV H$nmVrÀ`m H$mimV H$_r ìhmoëQ>oOda gwÜXm MmbVmo.

3.3 : 12 ìhmoëQ> ~°Q>arÀ`m S>rgr {dÚwVàdmhmda MmbUmam {Xdm
12 ìhmoëQ>Mm S>rgr {Xdm 12 ìhmoëQ>À`m ~°Q>arda MmbVmo VgoM gm¡a D$O}Mm dmna H$ê$Z nU hm {Xdm

Mmb{dVm òVmo. {dkmZ Aml_m_Ü ò 12 ìhmoëQ>À`m ~°Q>arMm dmna H$ê$Z Ago AZoH$ {Xdo n[agamV amÌrÀ`m
doir àH$memgmR>r ~g{dbo AmhoV. XmoZ {Xdo 21 Vmg MmbVmV. `m {Xì`m§Zm 2 d°Q> BVH$s {dÚwV D$Om©
bmJVo.
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AmH¥$Vr 3.3 : 12 ìhmoëQ>À`m ~°Q>arda MmbUmam S>rgr {Xdm

KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L 9 gwna âbŠg EbB©S>r 9

2 S>m`moS> D1 1N 4007 1

3 ~°Q>ar 12V (7.5 A°ånrAa Vmg) 1

brS> A°{gS> ~°Q>ar(Sealed)
4 nrgr~r (PCB) JmobmH$ma AmH$mamMm ì`mg 1.65'' 1

5 dm`a _ëQ>rñQ>±S> àH$mamMr Multistand 2 _rQ>a
6 amoY - R 10 Amoh_ (2W) 1

3.4 6 ìhmoëQ> ~°Q>arÀ`m S>rgr {dÚwVàdmhmda MmbUmam EbB©S>rMm {Xdm
EbB©S>tÀ`m g_m§Va OmoS>UrVyZ hm {Xdm V`ma H$aVm òVmo. hm {Xdm 6 ìhmoëQ>À`m ~°Q>arda MmbVmo. `m

{Xì`mÀ`m gH$s©Q>_Ü ò S>m`moS>Mr d ao{OñQ>aMr JaO ZgVo. H$maU EH$m EbB©S>rgmR>r 3 ìhmoëQ>Mr JaO AgVo d
AmnU 6 ìhmoëQ>Mr ~°Q>arMm dmna Ho$bm Amho d XmoZ S>m`moS>À`m Am{U EH$ ao{OñQ>aÀ`m _XVrZo ìhmoëQ>oO H$_r
Ho$bo Amho Am{U ìhmoëQ>oO EbB©S>rMo g_m§Va OmoS>Urbm {Xbo Amho. `mgmR>r 6 ìhmoëQ>À`m ~°Q>arMr JaO AgVo.
\$ŠV EH$ {Xdm Oa ~°Q>arbm OmoS>bm Va {Xdm 30 Vmg MmbVmo. VrZ {Xdo Oa ~°Q>arbm OmoS>bo Va 8 Vmg
MmbVmV. VgoM hm {Xdm 1.5 d°Q> BVH$s D$Om© dmnaVmo.

AmH¥$Vr 3.4 : 6 ìhmoëQ>À`m ~°Q>arda MmbUmam S>rgr {Xdm.
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KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L 6 gwna âbŠg EbB©S>r 6

2 ~°Q>ar -Battery 6V (4.5 A°ånrAa Vmg) 1

brS> A°{gS> ~°Q>ar (Sealed)
3 nrgr~r (PCB) JmobmH$ma AmH$mamMm ì m̀g 1.65'' 1

4 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand AYm©_rQ>a
5 S>m`moS> D1 Vo D4 1N 4007 1

6 ao{OñQ>a R 10 Amoh_ 2 d°Q> 1

3.5 9 ìhmoëQ> ~°Q>arÀ`m {dÚwVàdmhmda MmbUmam {Xdm
EbB©S>tÀ`m EH$ga d g_m§Va OmoS>UrVyZ hm {Xdm V`ma H$aVm òVmo. hm {Xdm 9 ìhmoëQ>À`m ~°Q>arda

MmbVmo. `m {Xì`mÀ`m gH$s©Q>_Ü ò S>m`moS>Mr Am{U ao{OñQ>aJaO AgVo. XmoZ EbB©S>r {Xdo EH$ga OmoS>Ur
Ho$bo Amho d EH$ S>m`moS> Am{U ao{OñQ>aÀ`m _XVrZo ìhmoëQ>oO H$_r Ho$bo Amho Am{U Vo ìhmoëQ>oO EbB©S>rMo
g_m§Va OmoS>Urbm {Xbo Amho. ̀ mgmR>r 9 ìhmoëQ>À`m ~°Q>arMr JaO AgVo. {H$Vr EbB©S>r {Xdo EH$ga OmoS>UrZo
OmoS>m`Mo ho ~°Q>arÀ`m ìhmoëQ>oOda Adb§~yZ AgVo. hm {Xdm gamgar 15 Vmg MmbVmo d `mgmR>r 1.5 d°Q>
BVH$s {dÚwVD$Om© bmJVo.

AmH¥$Vr 3.5 : 9 ìhmoëQ>À`m ~°Q>arda MmbUmam S>rgr {Xdm

KQ>H$ ^mJm§Mr `mXr

H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L6 gwna âbŠg EbB©S>r 6

2 ~°Q>ar - PP3 Battery 9V 1

3 nrgr~r (PCB) JmobmH$ma AmH$mamMm ì m̀g 1.75'' 1

4 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand AYm© _rQ>a
5 pñdM - ~Q>Z SPST 1
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3.6 {dOoar (Q>m°M©)
àñVmdZm

amÌrÀ`m doir AmnUmg AZoH$Xm {dOoarMr JaO ^mgVo. `m {dOoargmR>r XmoZ gob VgoM OmñV
àH$memgmR>r AmnU VrZ gob OmoSy> eH$Vmo. `m_Ü ò EH$ S>m`moS> EH$ga OmoS>UrZo OmoS>bobm AgVmo. XmoZ gob
dmnaë`m_wio AmnUmg 3 ìhmoëQ> Va VrZ gob dmnaë`mZo 4.5 BVHo$ ìhmoëQ> {_iVo. hr {dOoar 50 Vmg
MmbVo.

AmH¥$Vr  3.6-1 : 3 ìhmoëQ>À`m {dOoargmR>rMr g_m§Va OmoS>Ur

XmoZ gob (3 ìhmoëQ>) H$[aVm KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L12 nm§T>aoeŵ « EbB©S>r 5 {__r 12

2 ~°Q>ar gob 1.5 V 2

3 nrgr~r (PCB) JmobmH$ma AmH$mamMm ì`mg 1.5'' 1

4 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand AYm© _rQ>a

AmH¥$Vr 3.6-2 : 4.5 ìhmoëQ>À`m {dOoargmR>rMr g_m§Va OmoS>Ur
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VrZ gob (4.5 ìhmoëQ>) H$[aVm KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L12 nm§T>aoeŵ « EbB©S>r 5 {__r 12

2 ~°Q>ar gob 1.5 V 3

3 nrgr~r (PCB) JmobmH$ma AmH$mamMm ì`mg 1.5'' 1

4 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand AYm© _rQ>a
5 S>m`moS> D 1N 4007 1

d¡{eîQ>ço
1. hr {dOoar 3 ìhmoëQ> da MmbVo.            2. hr {dOoar \$º$ EH$ S>m`moS> Q>mHy$Z 4.5 ìhmoëQ>da MmbVo.
3. 0.8 d°Q> BVH$s H$_r {dÚwV D$Om© bmJVo. 4. hr {dOoar 50 Vmg MmbVo.

3.7 EH$ga d g_m§Va OmoS>Ur H$ê$Z V`ma Ho$bobr {dOoar

AmH¥$Vr 3.7 : EH$ga d g_m§Va OmoS>Ur H$ê$Z V`ma Ho$bobr {dOoar
KQ>H$ ^mJm§Mr `mXr

H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 S>m`moS> D1 Vo D6 1N 4007 6

2 EbB©S>r {Xdo, L1 Vo L10 nm§T>aoeŵ « EbB©S>r 10 {__r 10

3 ao{OñQ>a • R1 470  Amoh_ 1

4 pñdM - ~Q>U SPDT 1

5 ~°Q>ar - Battery 6V (4.5 A°ånrAa Vmg) 1

brS> A°{gS> ~°Q>ar (Sealed)
6 amo{hÌ - Q́>mÝg\$m°_©a Transformer 9-0-9 S>m`moS d 1 A°ånrAa AmD$Q>nyQ>> 1

7 nrgr~r PCB JmobmH$ma/Mm¡H$moZr AmH$mamMo 1

8 EbB©S>r - L {hadm 1

9 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand 2 _rQ>a
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d¡{eîQ>ço
1. hr {dOoar 6 ìhmoëQ>À`m ~°Q>arda MmbVo.
2. hr {dOoar 25 Vmg MmbVo.
3. `m {dOoargmR>r 0.7 d°Q> BVH$s {dÚwVeŠVr bmJVo.

3.8  ZD$ ìhmoëQ>Mr ~°Q>ar dmnê$Z V`ma Ho$bobr bhmZ {dOoar

AmH¥$Vr 3.8 : ZD$ ìhmoëQ>Mr ~°Q>ar dmnê$Z V`ma Ho$bobr bhmZ {dOoar

KQ>H$ ^mJm§Mr `mXr

H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L2 nm§T>aoeŵ « EbB©S>r 10 {__r qH$dm 2

gwna âbŠg EbB©S>r
2 H$moaS>m {dÚwV KQ> - gob 9 V 1

3 ao{OñQ>a - R 10 Amoh_ 1

4 pñdM SPST 1

5 ßbmpñQ>H$ ~m°Šg ....... 1

d¡{eîQ>ço
1. hr {dOoar 50 Vmg MmbVo.
2. `m {dOoargmR>r 0.8 d°Q> BVH$s {dÚwV D$Om© bmJVo.

3.9 EbB©S>r {Xì`m§Mr nÅ>r
EbB©S>r {Xì`m§Mr nÅ>r Q>çy~bmB©Q>à_mUo dmnaVm òVo. Ë`mMà_mUo XwMmH$s dmhZm§gmR>r {hMm àH$menÅ>r

åhUyZhr Cn`moJ hmoVmo. hr nÅ>r V`ma H$aVmZm gd© EbB©S>r {Xdo EH$ga OmoS>UrZo OmoS>VmV. EbB©S>rMr EH$ga
OmoS>Ur H$aVmZm \$ŠV EH$ H$miOr ¿`mdr bmJVo Vr åhUOo EH$m EbB©S>r {Xì`mMo YZ Q>moH$ Xwgè`m EbB©S>rÀ`m
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YZ Q>moH$mbm OmoSy> Z ò. `mM~amo~a AmnUmg òWo EgrMo S>rgr_Ü ò ê$nm§Va H$aUmè`m gH$s©Q>MrnU JaO
AgVo. nrgr~rda S>m`moS> Am{U H°$n°{gQ>a OmoS>VmZm Ë`m§Mo YZ d F$U Q>moHo$ Adí` nhmdrV d Z§Va OmoS>mdoV.

22 _m`H«$mo\°$a°S> d 160 ìhmoëQ> H°$n°{gQ>a `m gH$s©Q>_Ü ò ìhmoëQ>oO dmT>{dÊ`mgmR>r dmnaVmV. Am{U Vo
ìhmoëQ>oO 35 EbB©S>tZm nwa{dbo OmVo. `mVrb hr Iyn _hÎdmMr ~m~ Amho.`m gH$s©Q>_Ü ò 50 EbB© nojm OmñV
EbB© dmnê$ Z ò.

`m gH$s©Q>_Yrb EH$ ÌwQ>r Aer Amho Vr åhUOo gH$s©Q>_Yrb EH$ EbrS>r {Xdm Oar ~§X nS>bm Var
EbB©S>r {Xì`m§Mr nyU© nÅ>r H$m_ H$aV Zmhr. `mdoir àË òH$ EbB©S>r Mr Mmby ~§X AdñWm VnmgyZ nhmdr
bmJVo.

AmH¥$Vr 3.9 : 230 ìhmoëQ>da MmbUmar EbB©S>r {Xì`m§Mr nÅ>r

KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L35 gwna âbŠg EbB©S>r 35

2 S>m`moS> D1 Vo D4 IN 4007 4

3 H°$n°{gQ>a C1 474k (250v) 1

C2 22UF (160v) 1

4 ao{OñQ>a R1 470 {H$bmo Amoh_ 1

R2 330 Amoh_ 1

5 nrgr~r (PCB) Am`V/Mm¡H$moZr AmH$mamMo 1

6 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand 1 _rQ>a

3.10 _mo~mB©b MmO©a

J«m_rU ^mJm_Ü ò _moR>çm à_mUmda drOoMm VwQ>dS>m AgVmo åhUyZ bmoH$m§Zm _mo~mB©b Mm{OªJ H$aUo
gmò rMo ZgVo. AmnU `m {R>H$mUr noS>b nm°daMm dmna H$ê$Z _mo~mB©b Mm{OªJ H$aUma AmhmoV.

AmnU òWo 12 ìhmoëQ>Mm d 500 {_brA°ånrAaMm S>m`Z°_mo dmnabm AmhmoV. 12 ìhmoëQ> Mo ìhmoëQ>oO
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ao½ ẁboQ>aÀ`m ghmæ`mZo ñQ>on S>mD$Z H$ê$Z 5.9 ìhmoëQ>d 400 {_br A°ånrAa ìhmoëQ>oO _mo~mB©bÀ`m ~°Q>arbm
{Xbo OmVo.

AmH¥$Vr  3.10 : noS>b nm°da dmna H$ê$Z _mo~mB©b MmO©aMr {Z{_©Vr

IC 7806  À`m {nZm~m~V _m{hVr

Am{WªJ

AmD$Q>nyQ>
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KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L {hadm EbB©S>r 5 {__r 1

2 S>m`moS> D1 Vo D4 IN 4007 4

3 H°$n°{gQ>a C1 1000 µF(25v) 1

C2 0.1µF 1

4 ao{OñQ>a R1 1 {H$bmo Amoh_ 1

5 nrgr~r (PCB) JmobmH$ma/Am`V AmH$mamMo 1

6 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand 1 _rQ>a

3.11 _m`H«$moH§$Q́>moba dmnê$Z BbB©S>r aqZJ bmB©qQ>J :

_m`H«$moH§$Q́>moba dmnê$Z Vwåhr H$moUË`mhr àH$maMr bm`Q>tJ {Z_§{ÌV H$ê$ eH$Vm. CnH$aU {Z §̀{ÌV
H$ê$ eH$Vm Am{U _m`H«$moH§$Q́>moba nm°da H$_r KoVmo. Amåhr àmoJ«m_ Am` gr (IC) _Ü ò Q>mHy$Z EbB©S>r aqZJ
bmB©Q>tJ ~Z{dbr Amho. AemàH$mao Vwåhmbm EbB©S>r Mmby d ~§X H$aVm òVo.

Amåhr àmoJ«m_ {b{hÊ`mgmR>r, AmD$Q>nwQ> nmhÊ`mgmR>r Eo ~r Ama ñQw>S>rAmo gm°âQ>doAa dmnaVmo. àmoJ«m_
Am` gr _Ü ò Q>mH$Ê`mgmR>r Vwåhr  www.atmel.com  `m do~gmB©Q> dê$Z AvR STUDIO gm°âQ>doAa Kody
eH$Vm.

AmH¥$Vr  3.11 : _m`H«$moH§$Q́>moba dmnê$Z BbB©S>r aqZJ bmB©qQ>J
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KQ>H$ ^mJm§Mr `mXr

H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 EbB©S>r {Xdo, L1 Vo L4 gwna âbŠg EbB©S>r 4

2 H$moaS>m {dÚwV KQ> - gob 9 V 1

3 H°$n°{gQ>a C1 0.1µF 1

C2 0.1µF 1

4 ao{OñQ>a R1 510 Amoh_ 1

R2 560 Amoh_ 1

R3 68 Amoh_ 1

5 nrgr~r (PCB) Am`V/Mm¡H$moZr AmH$mamMo 1

6 dm`a _ëQ>rñQ>±S> àH$maMr Multistrand 1 _rQ>a
7 ñdrM nwe Qw Am°Z> 1

6 ~°Q>ar pŠbn .... 1

IC ATmega8L gmR>r àmoJ«m_
Amåhr àmoJ«m_ A°goå~br ^mfo_Ü ò {b{hbobm Amho. Vwåhmbm hm àmoJ«m_ gr ^mfoV {b{hVm òB©b.

Vwåhr H$moUVmhr àmoJ«m_ Q>mB©n H$ê$Z Am`gr _Ü ò Q>mHy$ eH$Vm.
//EbB©S>r aqZJ bmB©qQ>JgmR>r A°goå~br ^mfo_Ü ò àmoJ«m_//

.include "m8def.inc"

.cseg

.org 0
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ldi r18, low(RAMEND)
out SPL, r18

ldi r18, high(RAMEND)
out SPH, r18

ldi r16, 0b11110000
out DDRD, r16

loop:

ldi r16, 0b01110000
out PORTD, r16
rcall delay
ldi r16, 0b10111000
out PORTD, r16
rcall delay

ldi r16, 0b11010000
out PORTD, r16
rcall delay

ldi r16, 0b11100000
out PORTD, r16
rcall delay

ldi r16, 0b11010000
out PORTD, r16
rcall delay

ldi r16, 0b10110000
out PORTD, r16
rcall delay

rjmp loop

delay:
ldi r20, 200
again:
   delay1:
   ldi r21,200

   not_yet:
     delay2:
         ldi r22, 10

 again1:
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 dec r22
 brne again1
 dec r21
 brne not_yet
 dec r20
 brne again
 ret

d¡{eîQ>ço
1. EbB©S>r Mmby AgVmZm Iyn H$_r nm°da bmJVo.
2. _m`H«$moH§$Q́>moba nmgyZ òUmar {dÚwV àdmh 20 {_br A°ånrAa Amho.
3. EH$gmaIo à_mUmV EbB©S>rbm {dÚwV nwadR>m hmoVmo.
4. Vwåhr AZoH$ doim àmoJ«m_ Am` gr _Ü ò Q>mHy$ eH$VmV qH$dm H$mTy> nU eH$VmV.

Cn`moJ
1. EbB©S>r ~§X d Mmby H$aÊ`mgmR>r.
2. Egr qH$dm S>rgr _moQ>a {Z §̀{ÌV R>odÊ`mgmR>r.
3. EbgrS>rda A§H$ qH$dm eãX nhmÊ`mgmR>r.



69

àH$aU Mm¡Wo

~°Q>ar Mm{OªJ H$aÊ`mÀ`m nÜXVr

~°Q>ar Mm{OªJ H$aÊ`mgmR>r gd©gmYmaUnUo Imbrb nÜXVr dmnaë`m OmVmV.
A) {dÚwV nwadR>çmÀ`m ghmæ`mZo, ~) gm¡a D$O}À`m ghmæ`mZo, H$) noS>b nm°daMm dmna H$ê$Z

4.1 {dÚwV nwadR>çmÀ`m ghmæ`mZo ~°Q>ar Mm{OªJ H$aUo. ({dÚwV D$Om©)
Amnë`m Kam_Ü ò _hmamḯ> {dÚwV _hm_§S>im_m\©$V Omo drOnwadR>m {Xbobm AgVmo Vmo 230 Egr

ìhmoëQ>oO BVH$m AgVmo. na§Vw ~°Q>ar Mm{OªJgmR>r S>rgr ìhmoëQ>oOMr JaO AgVo. ̀ mgmR>r 230 Egr ìhmoëQ>oOMr
ê$nm§Va H$aÊ`mè`m gH$s©Q>Mr JaO AgVo.

AmH¥$Vr 4.1 : {dÚwV nwadR>çmÀ`m ghmæ`mZo ~°Q>ar Mm{OªJ H$aUo.

4.2 gm¡a D$O}À`m ghmæ`mZo ~°Q>ar Mm{OªJ H$aUo. (gm¡a D$Om©)
gm¡a D$O}Mo ê$nm§Va {dÚwV D$O}_Ü ò H$aÊ`mgmR>r gm¡a {dÚwV KQ> (gmoba n°Zb) ho gmYZ dmnaVmV.

gm¡a {dÚwV KQ>mVrb {g{bH$m°ZÀ`m Mrnda àH$me nS>bm H$s Ë`mVrb BboŠQ́>m°ZMo ñWbm§Va hmoD$Z Ë`mVrb
XmoZ Vmam§Xaå`mZ ìhmoëQ>oO {Z_m©U hmoVo. AemàH$mao gm¡a D$O}Mo {dÚwV D$O}V ê$nm§Va hmoD$Z {dÚwVàdmh
(H$a§Q>) {_iVo. {Xdgm gỳ ©àH$memÀ`m ghmæ`mZo V`ma Ho$bobr {dÚwV D$Om© g§M`r KQ>m§À`m ~°Q>ar_Ü ò
gmR>dVmV. d Ë`m D$O}Mm amÌr Amnë`mbm àH$memgmR>r Cn`moJ hmoVmo.

AmH¥$Vr 4.2: gm¡a {dÚwV KQ>mÀ`m (gmoba n°ZobÀ`m) ghmæ`mZo
~°Q>ar Mm{OªJ H$aUo.

gm¡a {dÚwV KQ>m§Mr {ZdS>
gm¡a {dÚwV KQ>mMr {ZdS> H$aÊ`mnydu AmnUmg ~°Q>arMo H$a§Q> d ìhmoëQ>oO _m{hVr AgUo Amdí`H$

AgVo.
CXm. g_Om, ~°Q>arMo ìhmoëQ>oO 6 ìhmoëQ> Amho.
Am{U ~°Q>arMr H$a§Q> dmhÿZ ZoÊ`mMr j_Vm I = 4.5 A°ånrAa Vmg Amho.
~°Q>ar `mo½` àH$mao Mm{OªJ hmoÊ`mgmR>r Imbrb ~m~tMm {dMma H$amdm bmJVmo.
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{d{dY ~°Q>arMr H$a§Q>Mr j_Vm
H«$. ~°Q>arMm àH$ma ~°Q>arMo ~°Q>arMr ~°Q>arMo ~°Q>arMr ~°Q>ar

ìhmoëQ>oO H$a§Q> dmhÿZ H$_rV OmñVrV Mm{OªJMm
ZoÊ`mMr H$_r OmñV H$a§Q> aoQ>
j_Vm {S>gMm{OªJ ìhmoëQ>oOMr

ìhmoëQ>oO j_Vm
1 brS> A°{gS>Mr 6v 4.5 A°ånrAa 5.2 V 6.4 V 750 {_br

~°Q>ar Vmgr A°ånrAa
2 brS> A°{gS>Mr 12v 7.5 A°ånrAa 10.2V 12.4V 1 A°ånrAa

~°Q>ar Vmgr
3 brS> A°{gS>Mr 12v 32 A°ånrAa 10.2V 12.4V 3 A°ånrAa

~°Q>ar Vmgr
4 brS> A°{gS>Mr 12v 65 A°ånrAa 10.2V 12.4V 5 A°ånrAa

~°Q>ar Vmgr
5 AA 1.5V 180 {_{b   - 1.6V 30 {_{b

(alarm cell) A°ånrAa Vmgr A°ånrAa
6 _mo~mB©bMr 3.6v 720 {_{b 2.1V         3.8V 180 {_{b

~°Q>ar A°ånrAa Vmgr A°ånrAa
7 PP3 àH$maMr 9v 800 {_{b 7.2V 9.4V 180 {_{b

~°Q>ar (_ëQ>r_rQ>a A°ånrAa Vmgr A°ånrAa
_Ü ò dmnaVmV)

gm¡a {dÚwV KQ>mMr {ZdS> H$aVmZm àW_ Ë`mVyZ {Z_m©U hmoUmar {dÚwV eŠVr (P) emoYmdr bmJVo.

CXm. Oa Vwåhr 10 d°Q>Mo EbB©S>r ~ë~ {XdgmVyZ 3 Vmg Mmbdbo Va Vwåhmbm 30 d°Q> nm°da EH$m
{XdgmgmR>r bmJob.
{XdgmVyZ 6 Vmg Mm§Jbm gỳ ©àH$me {_iVmo, Ë`mÀ`mgmR>r 5 d°Q> gmoba n°ZbMr JaO bmJob.
nm°da (P) = ~°Q>ar ìhmoëQ>oO • H$a§Q>  = 6V • H$a§Q>
H$a§Q> (I) = 30

     6
H$a§Q> (I) = 5 A°ånrAa
`mMm AW© Agm H$s Vwåhmbm 6 ìhmoëQ> Am{U 5 A°ånrAa Vmg nojm OmñV H$a§Q>Mr ~°Q>arMr JaO

bmJob.
darb VŠË`m_Ü ò doJdoJù`m ~°Q>ar Mm{OªJMm H$a§Q> aoQ> {Xbm Amho d doJdoJù`m ìhmoëQ>oOÀ`m

~°Q>arO nU {Xë`m AmhoV. Va Vwåhr ~°Q>ar ìhmoëQ>oO Am{U H$a§Q>Mm JwUmH$ma Ho$bm Va Vwåhmbm d°Q> {_iob d
Ë`m§À`mdê$Z Vwåhm gmoboa n°ZobMr {ZdS> H$aVm òB©b.

4.3 : noS>b nm°da
EH$ gm_mÝ` _mUyg 60 d°Q> BVH$s {dÚwVeŠVr {Z_m©U H$ê$ eH$Vmo. H$mhr dfm©nydu ~ë~gmR>r nwadR>m

H$aVm òB©b EdT>r {dÚwVeŠVr _Zwî`eŠVrMm dmna H$ê$Z {Z_m©U H$aUo eŠ` ZìhVo. H$maU Ë`mgmR>r OmñV
D$Om© bmJV Ago. na§Vy EbB©S>rÀ`m {Xì`m§gmR>r Iyn H$_r {dÚwV D$Om© bmJV Agë`m_wio _Zwî`eŠVrMm dmna
H$aUo ghO eŠ` Pmbo Amho.
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AmH¥$Vr 4.3 : noS>b nm°da OZaoQ>

1200 Vo 1500 AmanrE_, 6 A°nrAa H$a§Q> XoUmam AëQ>aZoQ>a, 12 ìhmoëQ>aMr ~°Q>ar d EH$MmH$s
gm`H$b noS>b nm°da OZaoQ>gmR>r Amdí`H$ AgVo. gm`H$bÀ`m nwT>rb ~mOyg EH$ âbm`ìhrb OmoS>bobo
AgVo. Ago OZaoQ>g© {dkmZ Aml_ - nm~i ̀ oWo CnbãY AmhoV. MmaMmH$s JmS>çm§gmR>r Oo Egr AëQ>aZoQ>g©
dmnabo OmVmV Ë`m§Mm AmanrE_ OmñV AgVmo. AemM AëQ>aZoQ>g©Mm `oWo Cn`moJ Ho$bm Amho.
AëQ>aZoQ>g©_Yrb B§S>ŠeZ_wio noS>qbJ H$aÊ`mgmR>r OS> OmVo. åhUyZ AëQ>aZoQ>g© OgoÀ`m Vgo dmnaUo
eŠ` ZgVo. gm`H$bda ~g{dbobm S>m`Z°_mo 6 d°Q> BVH$s {dÚwVeŠVr d 0.5 A°nrAa EdT>m H$a§Q> {Z_m©U
H$aVmo. `mMm dmnagwÕm H$_r {dÚwVeŠVrÀ`m àH$mer` CnH$aUm§gmR>r H$aVm òVmo.

doJdoJio {dÚwVeº$sMo ìhmoëQ>oO Am{U H$a§Q> {Z §̀{ÌV H$aÊ`mgmR>r g{H©$Q> Imbrbà_mUo {Xbm AmhoV.

4.4 ~°Q>ar MmO©a
`mnydu AmnU gm¡a D$Om©© VgoM {dÚwV D$O}Mm

dmna H$ê$Z ~°Q>ar Mm{OªJ H$er H$amdr ho AmnU g_OyZ
KoVbo. VgoM {dÚwV D$O}da ~°Q>ar Mm{OªJ H$aÊ`mgmR>r
MmO©aMr Amdí`H$Vm AgVo. ~°Q>arÀ`m BZnyQ> d
AmD$Q>nyQ> ìhmoëQ>oOZwgma {d{dY àH$maMo ~°Q>ar MmO©a
{Z_m©U H$aVm òVmV.

AmH¥$Vr 4.4 : ghm ìhmoëQ>Mr ~°Q>ar MmO©
H$aÊ`gmR>r bmJUmam MmO©a
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KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 S>m`moS> D1 Vo D3 1N4007 3

2 ao{OñQ>a R 470 Amoh_> 1

3 EbB©S>r L {hadm EbB©S>r {Xdm 5 {__r 1

4 amo{hÌ (Q́>mÝg\$m°_©a) 9-0-9  (1 A°ånrAa) 1

5 nrgr~r PCB 2 go_r ⊕ 4 go_r AmH$ma 1

6 dm`a _ëQ>rñQ>°S> àH$maMr Multistrand 1 go_r

MmO©aMr d¡{eîQ>ço
1. ~°Q>ar Mm{OªJ Mmby AgVmZm MmO©aMm B§{S>Ho$Q>a Mmby AgVmo.
2. hm MmO©a 6 ìhmoëQ>Mm ~°Q>argmR>r `mo½` Amho.

4.5 gm¡a {dÚwV KQ> (gmoba n°Zb)
~mOmam_Ü ò {d{dY àH$maMo gmoba n°Zëg CnbãY AgVmV. gmoba n°Zob ~°Q>arbm OmoS>VmZm Ë`m

AJmoXa S>m`moS> OmoS>VmV. ~mOmamV doJdoJù`m H$a§V j_VoMo S>m`moS> CnbãY AmhoV. `m_wio S>m`moS>_YyZ
dmhUmam H$a§Q>Mm Xa 6 A°nrAa BVH$m hmoVmo. VgoM ~°Q>arH$Sy>Z n°ZobH$S>o naV òUmè`m H$a§Q>bm S>m`moS>
à{V~§Y H$aVmo.

amÌrÀ`m doir Ooìhm gmoba n°Zob_YyZ {dÚwVàdmh (H$a§Q>) {Z_m©U hmoUo Wm§~Vo Voìhm ~°Q>arH$Sy>Z
n°ZobH$S>o H$a§Q> naV OmD$ Z ò `mgmR>r n°Zob d ~°Q>arÀ`m_Ü ò S>m`moS> dmnaVmV.

AmH¥$Vr 4.5 : gmoba n°Zb d ~°Q>arMr OmoS>Ur.

4.6 noS>b nm°da
noS>b nm°daÀ`m ghmæ`mZo drO{Z{_©VrgmR>r Ooìhm AmnU ~°Q>arbm AëQ>aZoQ>a OmoS>Vmo Voìhm S>m`moS>À`m

~«rO gH$s©Q>À`m ghmæ`mZo AëQ>aZoQ>a ~°Q>arbm OmoS>VmV. H$maU AëQ>aZoQ>a_YyZ AmnUmg Egr ìhmoëQ>oO
{_iV AgVo. na§Vy AmnUmg ~°Q>ar Mm{OªJgmR>r S>rgr ìhmoëQ>oOMr JaO AgVo. åhUyZ Ago Mma S>m`moS>Mo
~«rO gH$s©Q> OmoS>VmV H$s Oo Egr ìhmoëQ>oOMo S>rgr ìhmoëQ>oO_Ü ò ê$nm§Va H$aVo.
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Oa AmnU AëQ>aZoQ>a EodOr OZaoQ>a dmnabm Va VoWo S>m`moS>À`m ~«rO gH$s©Q>Mr JaO nS>V Zmhr. VoWo
\$ŠV EH$ S>m`moS> OmoS>VmV. Ë`m_wio ~°Q>arH$Sy>Z naV H$a§Q> dmhUo ~§X hmoVo.

AmH¥$Vr 4.6 : noS>b nm°da d ~°Q>arMr OmoS>Ur.

KQ>H$ ^mJm§Mr `mXr
H«$. KQ>H$mMo Zmd KQ>H$m§Mr qH$_V KQ>H$m§Mr g§»`m
1 S>m`moS> D1 Vo D4 1N4007 4

2 ~°Q>ar 12 ìhmoëQ> d 65 A°ånrAa Vmg 1

3 AëQ>aZoQ>a 12 ìhmoëQ> d 6 A°ånrAa 1
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àH$aU nmMdo

~°Q>ar

àñVmdZm
~°Q>ar_Ü ò gwê$dmVrbm {dÚwV D$O}Mo ê$nm§Va amgm`{ZH$ D$O}V H$ê$Z Vr gmR>dyZ R>odVmV Am{U ~°Q>ar

Mmby AgVmZm amgm`{ZH$ D$O}Mo ê$nm§Va {dÚwV D$O}V hmoVo. ~°Q>ar_Ü ò {ego d boS> Am°ŠgmB©S> `m§À`m ßboQ>
gëâ ẁ[aH$ AmåbmV ~wS>dyZ R>odboë`m AgVmV.

~°Qar> XrK©H$mi dmnabm AgVm ~°Q>arVrb agm`Zo {ZpîH«$` hmoVmV. Aemdoir ~mhoarb ómoVmÛmao
{dÚwVàdmh nwadyZ Vr agm`Zo nwÝhm H$m`m©pÝdV Ho$br OmVmV. Aem [aVrZo ~°Q>ar nwÝhm-nwÝhm {dÚwV à^m[aV
H$aVm òVmo. åhUyZ ~°Q>ar XrK©H$mi H$m ©̀j_ amhVo. ~°Q>ar_Ü ò {eemÀ`m OmS> nQ²>Q>çm dmnaboë`m Agë`mZo
Vo OmS> AgVmV. AZoH$ g§M`r KQ> EH${ÌV H$ê$Z Ë`m§Mr ~°Q>ar V`ma H$aVmV. OmñV {d^dm§Va d OmñV
{dÚwVàdmh {_i{dÊ`mMr ̀ moOZm ̀ m_Ü ò H$aVm ̀ oVo. Aem ~°Q>arnmgyZ 18 ìhmoëQ>n ª̀V {d^dm§Va (ìhmoëQ>oO)
{_idVm òVo. _moQ>mar VgoM Q́>H$ `m dmhZm§_Ü ò g§M`r ~°Q>atMm dmna H$aVmV.

H$moaS>r ~°Q>ar AmnU ao{S>Amo, KS>çmi `m§gmR>r dmnaVmo Ë`m§Zm àmW{_H$ ~°Q>ar Ago åhUVmV. Á`m
{dÚwV KQ>m§_Ü ò amgm`{ZH$ A{^{H«$`m nwÝhm-nwÝhm KSy>Z òVo d {S>gMmO© Pmbobo ~°Q>ar nwÝhm MmO© H$aVm
òVmV Ë`m§Zm pX²>dVr` ~°Q>ar> åhUVmV.

5.1 ~°Q>atMr OmoS>Ur
AmnUmg {H$Vr à_mUmV H$a§Q> qH$dm ìhmoëQ>oO hdo AgVo Ë`mZwgma XmoZ qH$dm OmñV ~°Q>ar EH$_oH$s̈Zm

EH$ga qH$dm g_m§Va OmoS>UrZo OmoS>md`mMo Vo R>a{dVmV.

g_m§Va OmoS>UrZo H$a§Q> dmT>Vo.    EH$ga OmoS>UrZo ìhmoëQ>oO dmT>Vo.

EH$ga d g_m§Va OmoS>UrZo ìhmoëQ>oO Am{U H$a§Q> dmT>Vo.

AmH¥$Vr 5.1 : ~°Q>arMr EH$ga d g_m§Va OmoS>Ur
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5.2 ~°Q>atMr {ZdS>
~°Q>ar H$moUË`m CnH$aUmbm OmoS>md`mMr AgVo `mZwgma ~°Q>ar {ZdS>Uo R>aVo.

H«$. CnH$aU ~°Q>ar ìhmoëQ>oO ~°Q>arMo Zmd

1 ao{S>Amo l.5v H$moaS>m ~°Q>ar
2 {Xdm 6v brS> A°{gS>Mm ~°Q>ar
3 {dOoar (Q>m°M©) 9v nr.nr.3 ~°Q>ar
4 B_O©Ýgr {Xdm 6v brS> A°{gS>Mm ~°Q>ar
5 _mo~mB©b 3.6v nm°br_a ~°Q>ar

{ZHo$b - H°$S>{_`_ `m§gma»`m YmVy§Mm dmna 9 ìhmoëQ>Mm nr.nr-3 ~°Q>ar_Ü`o Ho$bobm AgVmo.
nrnr3 ~°Q>ar Aem CnH$aUm§_Ü ò dmnaVmV H$s Á`m CnH$aUm§Mr Hw$R>ohr Zo -AmU H$aVm òVo. CXm. ao{S>Amo,
_ëQ>r_rQ>a B.

Vwåhmbm ~°Q>ar VgoM gd© ~°Q>ar~Ôb g{dñVa _m{hVr hdr Agë`mg nwT>rb g§Ho$V ñWimda {_iy
eHo$b. www. answers.com

Amnë`m H$m_mgmR>r `mo½` ~°Q>arMr {ZdS> H$er H$amdr.
àW_ AmnU Oo CnH$aU dmnaUma AmhmoV Ë`m CnH$aUm~m~V Imbrb Jmoï>r _m{hVr H$ê$Z ¿`mì`mV.
Amnë`m CnH$aUmMo BZnyQ> ìhmoëQ>oO {H$Vr Amho.
Amnë`m CnH$aUmgmR>r {H$Vr {dÚwVeŠVr bmJUma Amho qH$dm CnH$aU {H$Vr d°Q>Mo Amho.
Amnë`m CnH$aUmgmR>r OmñVrV OmñV {H$Vr H$a§Q> Úmdm bmJUma Amho.
Amnbo CnH$aU AmnU {XdgmVyZ {H$Vr doi Mmby R>odUma AmhmoV.

1) ~°Q>arMo ìhmoëQ>O R>a{dUo
Amnë`m CnH$aUmgmR>r bmJUmè`m ìhmoëQ>oOnojm ~°Q>arMo ìhmoëQ>oO WmoS>o\$ma OmñV Agmdo bmJVo. Or
~°Q>ar {VÀ`mda Z_yX Ho$boë`m ìhmoëQ>oOEdT>o nwadV Zgob {VÀ`mgmR>r S>rgr ao½ ẁbaoQ>a gH$s©Q> OmoS>mdo
bmJVo.
ẁnrEggmR>r 12 ìhmoëQ> d 7.5 A°ånrAa VmgmÀ`m ~°Q>arMr JaO AgVo. Am{U B_O©Ýgr {Xì`mgmR>r

6 ìhmoëQ> d 4.5 A°ånrAa VmgmÀ`m ~°Q>arMr JaO AgVo.

2) ~°Q>arMr H$a§Q>Mr j_Vm R>a{dUo
àmW{_H$ ~°Q>arda Ë`m§Mr j_Vm {_br A°ånrAa Vmg Aer {bhrbobr AgVo Va {ÛVr` ~°Q>arda
A°ånrAa Vmg Aer {bhrbobr AgVo. `mMm AW© Agm H$s EH$m VmgmV Vr ~°Q>ar {H$Vr H$a§Q> XoD$
eH$Vo. CXm. 80 A°ånrAa VmgmMr Oa ~°Q>ar Agob Va Vr ~°Q>ar 1 Vmg^a 80 A°ånrAa H$a§Q> XoD$
eH$Vo. {S>gMmO© hmoÊ`mMm H$mbmdYr Ë`m ~°Q>arbm {H$Vr d°Q>Mo CnH$aU OmoS>bo Amho d Vo CnH$aU
AmnU {H$Vr doi Mmb{dUma AmhmoV `mda Adb§~yZ AgVo. `mg§X^m©Vrb AmH$S>odmar Imbrb
gyÌmMm dmna H$ê$Z H$aVm òVo.

    CnH$aUmMo d°Q>oO ⊕ CnH$aU Mmb{dÊ`mMm doi
~°Q>arMo A°ånrAa Vmg = ••••••••••••••••••••••••••••••

        ~°Q>arMo ìhmoëQ>oO
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CXm.: 12 ìhmoëQ>À`m ~°Q>arbm Oa 9 d°Q>Mm EbB©S>rMm {Xdm OmoSy>Z 10 Vmg Mmby R>odmd`mMm Agob
Va `mgmR>rMr ~°Q>arMr {H$Vr A°ånrAa VmgmMr bmJob.

~°Q>ar ìhmoëQ>oO = 12 ìhmoëQ>
doi = 10 Vmg
CnH$aUmMo d°Q> = 9 d°Q>

gyÌ
      CnH$aUmMo d°Q>oO • CnH$aU Mmb{dÊ`mMm doi

~°Q>arMo A°ånrAa Vmg = ••••••••••••••••••••••••••••••
           ~°Q>arMo ìhmoëQ>oO

     9 • 10
=  •••••
       12

~°Q>arMo A°ånrAa Vmg = 7.5 A°ånrAa Vmg
� Amnë`m CnH$aUmMm {S>gMm{OªJ H$a§Q> àW_ dmMmdm. Oa Vmo CnH$aUmda {Xbobm Zgob Va

_ëQ>r_rQ>aÀ`m ghmæ`mZo Ë`mMo _moO_mn H$amdo.
� ~°Q>arMr IaoXr H$aÊ`mnydu, ~°Q>arda {bhrboë`m {VÀ`m {S>gMm{OªJÀ`m Xam~ÔbMr _m{hVr bjnyd©H$

dmMmdr. H$moUË`mhr H$a§Q>Mr ~°Q>ar {dH$V AmUy Z ò.
� ~°Q>arMm {S>gMm{OªJ H$a§Q>Mm Xa Zoh_r CnH$aUmnojm OmñV Agmdm.

{X²dVr` ~°Q>ar    àmW{_H$ ~°Q>ar d gob

5.3 ~°Q>arMr XoI^mb H$er H$amdr.
� ~°Q>ar à_mUmnojm OmñV MmO© H$ê$ Z ò d à_mUmnojm H$_r {S>gMmO© hmoD$ XoD$ Z ò. Oa ho Ho$bo Va

~°Q>arMo Am ẁî` dmT>Vo.
� grb~§X ~°Q>arMr XoI^mb H$aVmZm - Ë`mVrb {S>ñQ>rb dm°Q>aMr nmVir VnmgÊ`mMr JaO ZgVo. hr

~°Q>ar OmñVdoi Mm{OªJ H$ê$ Z ò.
� gmÜ`m ~°Q>ar_Yrb {S>ñQ>rb dm°Q>aMr nmVir (J«°ìhrQ>r) J«°ìhrQ>r_rQ>aÀ`m ghmæ`mZo Imbrbà_mUo

_moOmdr.
A) J«°ìhrQ>r_rQ>aMo ImbMo Q>moH$ ~°Q>arVrb ÐmdUmV (A°{gS>_Ü ò) gmoS>mdo. J«°ìhrQ>r_raMm _mJrb ~mOyMm

a~ar \w$Jm Xm~yZ Ë`mVrb A°{gS> J«°pìhQ>r_rQ>a_Ü ò AmoT>mdo. AmVm \w$Jm Xm~yZ R>ody Z ò.
Oa 12 ìhmoëQ>À`m ~°Q>arVrb A°{gS>Zo J«°ìhr_rQ>ada 10.2 {__rMr nmVir XmI{dbr Va ~°Q>ar
{dÚwVà^maa{hV Pmbr Amho. ({S>gMmO©) Ago g_Omdo.
Am{U Oa 12 ìhmoëQ>À`m ~°Q>arVrb A°{gS>Zo J«°ìhrQ>r_rQ>ada 12.2 {__r hr nmVir XmI{dbr Va
~°Q>ar nyZ© {dÚwV à^m[aV Amho (MmO©) Ago g_Omdo.
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~) Xa VrZ _{hÝ`m§Zr ~°Q>arVrb A°{gS>Mr nmVir Vnmgmdr. A°{gS>Mr nmVir `mo½` amIbr Joë`mZo
~°Q>arMo Am ẁî` dmT>Vo.

gwa{jVVog§X^m©Vrb nyd©gyMZm
1. BbopŠQ́>H$ CnH$aUmÀ`m YZ Y«wdmMr ~°Q>arÀ`m YZ Y«wdmbm d F$U Y«wdmMr F$U Y«wdmbm bjmnyd©H$

`mo½` Vr OmoS>Ur H$amdr.
2. H$moaS>r ~°Q>ar MmO© H$ê$ Z ò.
3. H$moUVrhr ~°Q>ar Ja_ H$ê$ ZH$m. VgoM nmUr-AmJ d CîUVm `m§nmgyZ Xya R>odm.
4. Oa EImXm ~°Q>ar> \w$Q>br Agob qH$dm Ë`mMr JiVr hmoV Agob Va Vmo dmnaUo Vm~S>Vmo~ ~§X H$am.
5. ~°Q>ar nyU© MmO© Pmë`mZ§Va bJoM ~§X hmoUmam MmO©a dmnamdm.
6. Amnbr ~°Q>ar bjnyd©H$ MmO© H$am.

5.4 ~°Q>ar§Mr VnmgUr

A) à_mUmnojm OmñV MmO© H$aUo
nyU© MmO© Pmboë`m 12 ìhmoëQ> ~°Q>arMo ìhmoëQ>oM 12.6 BVHo$ AgVoo. Mm{OªJ H$aVmZm ~°Q>arM ìhmoëQ>oO
Ooìhm 12.6 BVHo$ hmoVo Voìhm bJoMM ~°Q>ar MmO© H$aUo Wm§~dmdo.
6 ìhmoëQ>À`m ~°Q>argmR>r ho à_mU 6.4 ìhmoëQ> BVHo$ AgVo.

~) à_mUmnojm H$_r {S>gMmO© hmoUo
Ooìhm ~°Q>arMo ìhmoëQ>oO R>adyZ {Xboë`m à_mUmnojm H$_r hmoVo ̀ mbm {S>gMm{OªJ ìhmoëQ>oO Ago åhUVmV.
12 ìhmoëQ>oÀ`m g§M`r ~°Q>arMo {S>gMm{OªJ ìhmoëQ>oO 10.2 ìhmoëQ> BVHo$ Amho Va 6 ìhmoëQ>À`m
~°Q>arMo {S>gMm{OªJ ìhmoëQ>oO 5.2 BVHo$ Amho. Oa ̀ m nojm H$_r ìhmoëQ>oO Pmbo Va Vr ~°Q>ar à_mUmnojm
OmñV {S>gOmM© hmoVo.
~°Q>arMo `m ìhmoëQ>oOnojm H$_r ìhmoëQ>oO Pmë`mg Ë`m ~°Q>arda MmbUmao CnH$aU ~§X H$amdo d ~°Q>ar
Mm{OªJbm bmdmdr.
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n[a{eï> (g§X ©̂gyMr)

drO{~bmMr qH$_V H$mT>Uo.
KWH  nÕVrZo ~rO{~bmMr qH$_V H$mT>Uo.
KWH - Kilo watt Hour.

KW - {H$bmo d°Q>
H - Vmg.
1000 d°Q> = 1 {H$bmo d°Q>

gyÌ : 1000 d°Q> • 1 Vmg = 1 ẁ{ZQ>
{H$bmo d°Q> • Vmg • {Xdg = ẁ{ZQ> • Xa drO~rb

EImXo CnH$aU Mmb{dÊ`mgmR>r Oa EH$m Vmgmbm 1000 d°Q> BVH$s {dÚwVeŠVr bmJVo `mMm AW©
Agm hmoVmo H$s Vo CnH$aU MmbdÊ`mgmR>r EH$ EH$m Vmgmbm 1 ẁ{ZQ> drO dmnabr OmVo.

CXmhaUmW© :

g_Om {dkmZ Aml_m_Ü ò,
Xa {Xder 4 Q>çy~bmB©Q> 8 Vmg Mmby AgVmV. (EH$ Q>çy~bmB©Q> 40 d°Q>Mr Amho.)
Xa {Xder 12 ~ë~ 2 Vmg Mmby AgVmV. (EH$ ~ë~ 200 d°Q>Mm Amho.)
VgoM Xa {Xder 1 EbBS>r {Xdm 12 Vmg Mmby AgVmo. (EH$ EbB©S>r {Xdm 2 d°Q>Mm Amho.)
Va {dkmZ Aml_mgmR>r òUmao EH$m _{hÝ`mMo drO~rb H$mT>m.

Xa {Xder hmoUmam drOoMm dmna :
4 Q>çyãbmB©Q>gmR>r - 40 d°Q> • 4 Q>çy~ •8 Vmg = 1280 d°Q>
12 ~ë~gmR>r - 200 ~§X • 12 ~ë~ • 2 Vmg = 4800 d°Q>
EH$m EbB©Mr {Xì`mgmR>r - 2 d°Q> • 1 {Xdm • 12 Vmg = 24 d°Q>

Xa {Xder hmoUmam EHy$U drOoMm dmna = 1280 + 4800 + 24 = 6104 d°Q>
EH$m _{hÝ`mgmR>r åhUOo -
30 {Xdgm§gmR>r hmoUmam drOoMm dmna = 6104 d°Q> • 30 {Xdg

= 183120 d°Q>

     183120 d°Q>
= •••••••••••
          1000

= 183.12 {H$bmod°Q>
30 {Xdgm§gmR>r hmoUmam drOoMm dmna = 183.12 ẁ{ZQ>
{dkmZ Aml_mgmR>r òUmao
EH$m _{hÝ`mMo Ano{jV drO~rb = 183.12 ẁ{ZQ> • EH$m ẁ{ZQ>Mm Xa

= 183.12 • ......... ê$n ò.
= .............. ê$n ò.
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amoYm§darb a§JnQ²>Q>çm§dê$Z amoYm§Mr qH$_V H$mT>Uo.

YmVy§À`m Am°ŠgmB©S>À`m d H$m~©Z {\$ë_À`m amoYm§da Mma a§Jm§À`m a§JnQ²>Q>çm bmdboë`m AgVmV.

a§JnQ²>Q>çm§dê$Z amoYm§Mr qH$_V H$mT>Uo.

n{hbm A§H$ Xwgam A§H$ JwUH$- qH$_VrVrb
XhmMm KmVm§H$ ~XbmMo à_mU

a§J bmb {hadm Zma§Jr  gmoZoar

VŠVm_Ü ò {Xbobr a§JmMr qH$_V 2 5 3 5%

amoYmMr qH$_V (R) = 25 • 103

= 25 • 1000
= 25000

          R = 25 {H$bmoAmoh_ Am{U + 5% qH$_VrVrb \$aH$mMo à_mU
a§JVŠVm

H$mim Vn{H$ar bmb Zma§Jr {ndim {hadm {Zim Om§̂ im H$aS>m nm§T>am
0 1 2 3 4 5 6 7 8 9

darb VŠË`mÀ`m ghmæ`mZo ao{OñQ>aMr qH$_V H$mT>Vm òB©b.

EbB©S>r {Xì`m§À`m _m{hVrg§X^m©Vrb B§Q>aZoQ>darb g§Ho$VñWio
1) www.kwalityindia.com 2)www.globalsources.com 3) www.superbrightleds.com
4) www.ledsupply.com 5)www.eled.com 6) www.globalspec.com
7) www.howstuffwork.com 8)www.electronics-lab.com
9) www.candlepowerforums.com

~°Q>arMo {Z_m©Vo

1) E_. Eg. E§Q>aàm`Pog,
14/4 AmZ§X B§S>pñQ́>`b BñQ>oQ>, AmZ§XZJa, ^mogar, nwUo 26. Xya^mf H«$. : 020-27124324

2) gZ{dZ E§Q>aàm`Pog,
408/1, JwbQ>oH$S>r, ñdmaJoQ>, nwUo - gmVmam añVm, nwUo 37.
Xya^mf H«$. : 020-24267182, 24272049
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g§M`r ~°Q>atMo R>moH$ (§hmobgob) {dH«o$Vo
1) AbmB©Q> E§Q>aàm`Pog,

508, ~wYdma noR>, Q́>mAmo em°nrÀ`m g_moa, nwUo

gmoba n°ZbMo {Z_m©Vo
1) BH$mogmoba {gñQ>r_ (B§{S>`m) {b_rQ>oS>,

177A/2 nwUo - qghJS> añVm, nd©Vr, nwUo 30
Xya^mf H«$. : 020-4336999/4330442

2) _{eZmoH«$mâQ> (nwUo) nm`. {b{_Q>oS>,
15/4 A, dmgwXod BñQ>oQ>, nwUo-gmVmam añVm, nwUo 43
Xya^mf H«$. : 020-4371457

3) ~moZS>ŠQ> àmogogg© àm.{b.
àoaUm 21, 44/2 A_a gmogm`Q>r, Ea§S>dZm, nwUo 4
Xya^mf H«$. : 020-5437843

gd© àH$maÀ`m BboŠQ́>m°{ZH$ KQ>H$ ^mJm§Mo R>moH$ (hmobgob) {dH«o$Vo
1) nm`mo{Z`a BboŠQ́>m°{ZŠg,

508, ~wYdma noR>, XoZm ~±Ho$g_moa, nwUo 12
Xya^mf H«$. : 020 - 24458257, \°$Šg : 24495336
B©-_ob : pioneer_tech@vsnl.net

do~gmB©Q> : www.pioneerpune.info

2) {Q´>{ZQ>r BboŠQ´>m°{ZŠg
gmodm _mH}$Q>, Vi_Obm, 463/64 ~wYdma noR>,
nmgmoS>çm {dR>mo~m _§{XamOdi, nwUo.
Xya^mf H«$.: 020-66019647
B©-_ob : triniticelectronic@hotmail.com

3) Jmbm BboŠQ́>m°{ZŠg, (vegakit  CnbãY)
20 n{hbm _Obm, H$ënZm {~ëS>tJ, 357, b°q_½Q>Z añVm, _w§~B© 07.
Xya^mf H«$.: 022-23879562, 23854510, 23823550
B©-_ob : vega63@vsnl.com

do~gmB©Q> : www.vegakitindia.com

ßbmpñQ>H$ ~m°ŠgMo R>moH$ {dH«o$Vo
1) _ZmoO Q´>oqS>J H§$nZr,

XwH$mZ Z§. 14, gmo~m _mH}$Q>, 463 ~wYdma noR>, nwUo 02.
Xya^mf H«$.: 020-24483964
_mo~mB©b : 9822421042

2) ho{_bm ßbmpñQ>Šg²
1019, ~wYdma noR>, ewH«$dma noR>, nmo{bg Mm¡H$sÀ`m g_moa,
lrZmW Q>m°H$sOÀ`m J„rg_moa, nwUo 2
Xya^mf H«$.: 020-24472146
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VwbZmË_H$ VŠVm

Imbrb {Xboë`m VŠË`m_Ü ò,
~ë~, grE\$EbMm {Xdm d EbB©SrMm {Xdm ho gd© {Xdo Odinmg 200 ë ẁ_oÝg BVH$m àH$me

XoVmV. grE\$EbÀ`m {Xì`m§gmR>r ~~ënojm EH$ MVwWmªe nQ> {dÚwVeº$s bmJVo Va EbB©S>rÀ`m {Xì`m§gmR>r
grE\$EbÀ`m {Xì`m§nojm  EH$ {ÛVr`m§e nQ> {dÚwVeŠVr bmJVo.

H«$. àH$memMr Vrd«Vm ~ë~ grE\$EbMm {Xdm EbB©S>r {Xdm

1. 200 ë ẁ_oÝg 25 d°Q> 5-6 d°Q> 1.8-2 d°Q>
2. 450 ë ẁ_oÝg 40 d°Q> 8 d°Q> 6 d°Q>
3. 600-700 ë ẁ_oÝg 60 d°Q> 14 d°Q> 12 d°Q>
4 950 ë ẁ_oÝg 75 d°Q> 18-20 d°Q> -
5 1200 ë ẁ_oÝg 100 d°Q> 20-25 d°Q> -
6 1600 ë ẁ_oÝg 125 d°Q> 26-30 d°Q> -
7 1900  ë ẁ_oÝg 150 d°Q> 35-42 d°Q> -

{dÚwVeŠVrMm dmna ~ë~, grE\$Eb d EbB©S>r {Xì`m§gmR>r doJdoJim AgVmo.

{dkmZ Aml_, nm~i òWo grE\$EbMo {Xdo nU V`ma Ho$bobo AmhoV. Ë`m {Xì`m§Mo d¡{eîQ>ç Ago
Amho H$s Ooìhm EImXr âbmoaog§Q> Q>çy~ Iam~ hmoVo Voìhm Ë`mVrb H$mhr BboŠQ́>m°{ZH$ KQ>H$ Oimboë`m qH$dm
Iam~ Pmboë`m grE\$Eb_Ü ò dmnaVm òVmV. Ago KQ>H$ ~mOmamVgwÜXm CnbãY AmhoV.

`m nwpñVHo$V H$mhr _amR>r eãXm§EodOr B§J«Or eãX gmò rMo R>aVmV åhUyZ
Ë`mgmR>r XaamoOÀ`m dmnamVrb B§J«Or eãX dmnabo AmhoV.

{d^dm§Va eãXmgmR>r ìhmoëQ>oO, {Xï> {dÚwVYmam eãXmgmR>r {S>gr H$a§Q,
àË`mdVu {dÚwVàdmh eãXmgmR>r Egr H$a§Q>,

N>mnrb {dÚwV n[anWmEodOr nrgr~r,
ao{hbÌ EodOr Q́>mÝg\$m°_©a.


