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What Does an
Electrician Need
te Do the Jobh?
Manuel uses many mols on hus job. A
few of these are screwdrivers, knives,
pleers, and wire custers. Elecencians”
This means they have a coating thar
prevents Manuel from getting hure by
Think of all the things in o home
that use elecericiy. It rakes a lot of
elecrricol power to make all of chose

things work. Homes with dlecrricity
depend on circuit breakers.
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Multi_meter is a handy tool that you use to measure electricity. Almost all multimeters can
measure voltage, current, and resistance. Most multi-meters also use metric prefixes. Metric
prefixes work the same way with units of electricity as they do with other units you might
be more familiar with, like distance and mass. For example, you probably know that a meter
1s a unit of distance, a kilometer is one thousand meters, and a millimeter is one thousandth
of a meter. The same applies to milligrams, grams, and kilograms for mass. Here are the
common metric prefixes you will find on most multimeters:

K (micro): one millionth

m (milli): one thousandth

k (kilo): one thousand

M: (mega): one million

These metric prefixes are used in the same way for volts, amps, and ohms. For example,
200k€ is pronounced “two hundred kilo-ohms,” and means two hundred thousand (200,000)
ohms. The voltage, current and resistance with multimeter are measured as follows:

Connect a multimeter in Series to measure Connect a multimeter in Disconnect the Power

the current flow through a lightbulb Parallel to measure the Supply to measure the  #°
resistance of an obje)ct}
| |

Voltage drop across a
= &

lightbulb.
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A: Welcome, can I help you with anything?

B: Hi, I need a device to measure the voltage and current, do you have any suggestions?
A: Yes, | suggest you a Multi-meter. Multi-meter is performance device for measuring
voltage, current and resistance and etc.

As u can see, different part of the device is specified.

e Display: Where measurement readouts can be viewed.

e Buttons: For selecting various functions;

e Dial (or rotary switch): For selecting primary measurement values (volts, amps,
ohms).

e Input jacks: Where test leads are inserted.

B: Can the ac voltage be measured with it?
A: Yes, please see the device,

Use the V with a straight line to measure Use the V with a wavy line to measure
DC \oltage AC Voltage



B: Great! Can you explain me more about input port the device?
A: Yes,

@ A (amps)

Red test lead input for:
o Current measurements of up to 10.00 amps.
o Current measurements of frequency and duty cycle.

@ mA, A (milliamps, micro amps)

Red test lead input for:

@ Current measurements of 0 microamps (LA) to 400 milliamps (mA; up to 600 mA for 18
hours).

o Current measurements of frequency and duty cycle.

@ Optional mA output current clamp for measurements of up to 600 amps ac.

@ com

Black test lead input for:

o All measurements.

@ Low/negative connection for circuit measurements or accessories.
o Alternately known as “return terminal.” COM is short for common.

@ Voltage (V), resistance (£2), diode test (>—), capacitance ({€), temperature.

Red test lead input for:
® Measurements for voltage, resistance, diode, capacitance, frequency, duty cycle.

B: Thanks a lot. How can I measure voltage and current or resistance with this device?
A: Connect the multi-meter in series to measure the current flow,
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Connect the multi-meter in parallel to measure the voltage drop,
Disconnect the power supply to measure the resistance.

B: I’'ll I would like to buy the device.

A: Will this be cash or charge?

B: Here, take my credit card.

A: Just sign here, please.

B: Sure. Here you go.

A: Here’s your receipt. Please read the catalogue for optimal use.

Have a nice day.

Activity culed

Determine the Persian equivalents of the following technical terms and write them.

Beep indicator light

Data display
I

Beep/Diode
Resistance

Switch button

DC current
DC Voltage
Selector

AC current
AC Voltage

Capacitance
Triode input

Capacitance input
Triode

Plase study a Multi_meter catalogue and translate important section.
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After Volta’s battery was invented in 1600, the first utilization of electricity was in
telegraphic communication. What kind of measuring instrument was required for
telegraphic communication? Probably, neither voltage nor current needed to be measured
regularly. Measurement was necessary only at times of failure or in preparation. Even
when trans-Atlantic telegraphic communication was successfully completed in 1866, the
Kelvin Mirror Galvanometer was used as a telegraphic receiving instrument. In other
words, a measuring instrument as an electric component was not independently used.
When the electric power industry began to develop in the second half of the 19th century,
current and voltage needed to be measured regularly. One of the engineers who put the
precision DC ammeter into practical use was Edward Weston (1850-1936). He named
the meter the Portable Instrument, as the electric meters until then could be used only in
the laboratory, and could not be transported anywhere to make measurements.

In 1886 Weston completed a portable DC ammeter with an accuracy of 0.5/, and subsequently
aimed at creating an ammeter for large currents and an AC meter. For that purpose, he invented
stable resistance Manganin. In fact, the key component of the meter was a stable permanent
magnet and the supporting mechanism of the pivot.

Weslen prardabls mslsy munmyg ol @
prrms nenl magret snd ai mdscator Feres meading ol snle
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DC Circuit Theory

The fundamental relationship between voltage, current and resistance in an electrical or
electronic circuit is called Ohm’s Law.
All materials are made up from atoms, and all atoms consist of protons, neutrons and
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electrons. Protons have a positive electrical charge. Neutrons have no electrical charge
while Electrons, have a negative electrical charge. Atoms are bound together by powerful
forces of attraction existing between the atoms nucleus and the electrons in its outer shell.
When these protons, neutrons and electrons are together within the atom they are happy
and stable. But if we separate them from each other they want to reform and start to exert
a potential of attraction called a potential difference.

Now if we create a closed circuit these loose electrons will start to move and drift back to the
protons due to their attraction creating a flow of electrons. This flow of electrons is called an
electrical current. The electrons do not flow freely through the circuit as the material they
move through creates a restriction to the electron flow. This restriction is called resistance.
Then all basic electrical or electronic circuits consist of three separate but very much
related electrical quantities called: Voltage, (v), Current, (i) and Resistance, (€2).

Electrical Voltage

Voltage, (V) is the potential energy of an electrical supply stored in the form of an
electrical charge. Voltage can be thought of as the force that pushes electrons through
a conductor and the greater the voltage the greater is its ability to “push” the electrons
through a given circuit. As energy has the ability to do work this potential energy can be
described as the work required in joules to move electrons in the form of an electrical
current around a circuit from one point or node to another.

Then the difference in voltage between any two points, connections or junctions (called
nodes) in a circuit is known as the Potential Difference, commonly called the Voltage
Drop.

A constant voltage source is called a DC Voltage with a voltage that varies periodically
with time is called an AC voltage.

Batteries or power supplies are mostly used to produce a steady D.C. (direct current) voltage
source such as 5v, 12v, 24v etc in electronic circuits and systems. While A.C. (alternating
current) voltage sources are available for domestic house and industrial power and lighting as
well as power transmission.

Voltage Symbols

A simple relationship can be made between a tank of water and a voltage supply. The higher
the water tank above the outlet the greater the pressure of the water as more energy
is released, the higher the voltage the greater the potential energy as more electrons are
released.
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Single Multiple Cells DC Voltage AC \oltage
Cell (Battery) Source Source

Electrical Current, (I) is the movement or flow of electrical charge and is measured in
Amperes, symbol i, for intensity). It is the continuous and uniform flow (called a drift) of
electrons (the negative particles of an atom) around a circuit that are being “pushed” by the
voltage source

Generally in circuit diagrams the flow of current through the circuit usually has an arrow
associated with the symbol, I, or lowercase i to indicate the actual direction of the current
flow. However, this arrow usually indicates the direction of conventional current flow and
not necessarily the direction of the actual flow.

i / < v\ The flow of electrons around the circuit is opposite to the

direction of the conventional current flow being negative to
Electron Flow T

TN

positive. The actual current flowing in an electrical circuit
is composed of electrons that flow from the negative pole of
the battery (the cathode) and return back to the positive pole
(the anode) of the battery.

This is because the charge on an electron is negative by definition and so is attracted to

the positive terminal. This flow of electrons is called Electron Current Flow. Therefore,
electrons actually flow around a circuit from the negative terminal to the positive.
Current is measured in Amps and an amp or ampere is defined as the number of electrons

or charge passing a certain point in the circuit in one second.

Resistance, (R) is the capacity of a material to resist or prevent the flow of current or, more
specifically, the flow of electric charge within a circuit. The circuit element which does this
perfectly is called the “Resistor”.

Resistance is a circuit element measured in Ohms, Greek symbol (€2, Omega) with prefixes
used to denote Kilo-ohms (k€ = 103Q2) and Mega-ohms (MQ = 106€2). Note that resistance
cannot be negative in value only positive.
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Fixed Value Fixed Value Variable Variable (LDR) Light
Resistor Resistor Resistor Resistor Dependant
(IEC Symbol) (IEEE Symbol) (Potentiometer) (Rheostat) Resistor
Resistor Symbols

The amount of resistance a resistor has is determined by the relationship of the current
through it to the voltage across it which determines whether the circuit element is a “good
conductor” _ low resistance, or a “bad conductor” _ high resistance. Low resistance, for
example 1Q or less implies that the circuit is a good conductor made from materials such
as copper, aluminium or carbon while a high resistance, 1MQ or more implies the circuit
is a bad conductor made from insulating materials such as glass, porcelain or plastic.

The relationship between Voltage, (v) and Current, (i) in a circuit of constant Resistance, (R)
would produce a straight line i-v relationship with slope equal to the value of the resistance

as shown.
Current Flow Ammeter
o : A
+ L U .
— Vv 1 1
_:_ R=— ! ' Circuit
1 vV R 1 Resist
\oltage ! ' Resistance
e bltmeter : !
— \ o o o d
+] Linear
A Value
1V R
R
\oltage
-V - > +V
V=IxR
Current
Y

Voltage, Current and Resistance Summary
Hopefully by now you should have some idea of how electrical Voltage, Current and

YoV



Resistance are closely related together. The relationship between Voltage, Current and
Resistance forms the basis of Ohm’s law. In a linear circuit of fixed resistance, if we
increase the voltage, the current goes up, and similarly, if we decrease the voltage, the
current goes down. This means that if the voltage is high the current is high, and if the
voltage is low the current is low.

Likewise, if we increase the resistance, the current goes down for a given voltage and if
we decrease the resistance the current goes up.

A. read each statement and decide whether it is true or false.
Write T befor true statement and F before false statements.
.......... 1- Neutrons have positive and negative electrical charges.
.......... 2 _ Voltage that varies periodically with time is called an DC voltage.
.......... 3_ Electrons flow from the negative (-ve) terminal to the positive (+ve) terminal
of the supply.
.......... 4_ We decrease the resistance the current goes up.
........... 5- For ease of circuit understanding conventional current flow assumes that
the current flows
from the negative to the positive terminal.
........... 6- Current is measured in Amps and an amp or ampere is defined as the number
of protons. [

278 AN

B. Answer the following questions orally.

1_ when atom is stable?

2 _what is a voltage drop?

3_How does the current and resistance change, when voltage rises?

4_ what is the resistance?

5_how does the electrical flow change with the change resistance?

C. Please define the words according to the text.
0] L T
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Electrical Current: .......ccoveveeeeennann...

Electron Flow:

Resistance:

Potential Difference: ...........cccoooviiiii..

Read and practice and translate to Persian

What Does an Electrician Need
to Do the Job?

Manual uses many tools on his job. A few of these
are screwdrivers, knives, pliers, and wire cutters.
Electricians’ tools have special insulation on them.
This means they have a coating that prevents Manuel
from getting hurt by the electricity.

Think of all the things in a home that use electricity.
It takes a lot of electrical power to make all of those
things work. Homes with electricity depend on circuit
breakers.

Where Does an Electrician
Work?

Electricians work in many different places. Manuel
works with electricity where people are building new
businesses. These are called commercial buildings.
He also works in new homes that are being built.
Other electricians work in maintenance. Has abig storm
ever stopped the electricity in your neighborhood? A
maintenance electrician probably fixed the power lines
to bring back the electricity.




Activity Qw

a. Determine the Persian equivalents of the following technical terms and write

them.

Hair dryer

b. Write the words that mean the same under the picture where they belong.
Screw driver Pliers Toolbox
Wire cutter Nose pliers Mains tester
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the magnetic field

As you can see by the attraction and repulsion of the magnetic poles. there are forces
coming out of the magnetic poles to cause those actions. But the actions do not only
take Place at the poles. The magnetic force actually surrounds the magnet in a field.
This can be seen when a compass is moved around the bar magnet. In each position
around the barmagnet, one end of the compass needle will point to the opposite pole
on the bar.

The compass shows how the magnetic force surrounds a magnet

The compass can also be used to see how far the magnetic field extends away from
the magnet. By withedrawing the compass slowly, you will reach a point where the
compass needle is no longer affected by the magnetic field of the magnet, but will
again be attracted by the earth’s north magnetic pole.
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Conversation i e

A: Hello Friends. Welcome in Iran Transfo Company.

Today we are visiting transformer production line and talking about transformer. Ask
any question.

B: What is a transformer?

A: The transformer is an electromagnetic static device, which is used to transfer the electrical
energy from one level to another level without changing the frequency. It can increase or
decrease the voltage with the corresponding decrease and increase in current keeping the
power of transformation as same. A transformer can change high voltage to low voltage and
low voltage to high voltage but in both cases the frequency remains unchanged.

C: Excuse me, Transformer consists of what parts?

A: As you see, the transformer consists of an iron core, with two windings on it. These
two windings are insulated to each other and to the iron core and there is no electrical
connection between them. Thank you for good questions, Next question.




B: What kinds of basic Types of Transformers?
A: step up transformer, if a transformer changes low voltage to high voltage, it is known
as the step up transformer.

Step down transformer, the transformer which changes the high voltage into low voltage
is known as the step down transformer.

D: What types of connection are the transformer?

A: Three forms of connection are possible: Star Delta and zig zag.

Well, now I’m asking a question. What is the function of the oil in a transformer?
Does anyone know why? No one has an opinion?

Ok, I tell you,

There are two function of oil in transformer,

Cooler and insulator.

Activity G«Qbﬁ

1- Please research about Iran Transfo Company

2 _ Please study what frequency transformer remains unchanged.
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Magnetism was first discovered over 2000 years ago by the ancient Greeks when
they noticed that a certain kind of stone was attracted to iron. Since this stone was
first found in Magnesia in Asia Minor, the stone was called Magnetite. Later, when
it was discovered that this stone would align itself north and south when suspended
on a string, it was referred to as the leading stone or lodestone. Lodestone, therefore,
Is a natural magnet that attract magnetic materials.

Vi |10 LS| o

The most famous of the three visionary men, Edison, developed the
world’s first practical light bulb in the late 1870s, then began building
a system for producing and distributing electricity so businesses and
homes could use his new invention. He opened his first power plant,
in New York City, in 1882. Two years later, Tesla, a young Serbian
engineer, immigrated to America and went to work for Edison. Tesla helped improve Edison’s DC

Y10




generators while also attempting to interest his boss in an AC motor he’d been developing; how-
ever, the Wizard of Menlo Park, a firm supporter of DC, claimed AC had no future. Tesla quit his
job in 1885 and a few years later received a number of patents for his AC technology. In 1888, he
sold his patents to industrialist George Westinghouse, whose Westinghouse Electric Company had
quickly become an Edison competitor.

Read and practice and translate the Persian [ISSSSERWYP WIPRRT Jrearly

DC vs. AC
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Explain DC and AC electricity

how produced!

How DC & AC
Generators Work

Bt O e A perivisions wiss Feradey's principle
ol inductinn, which seys Thl whes 8 (ondugigy
mawrs jhroosgh @ megneia ekl 8 voftags
inducnd. & ronsting koop of wire (arrsatuce) Gy
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How is generating one cycle of AC?

What is a commutator?

How to minimize ripple in the DC generator
output voltage?

How flow charges in DC voltage?
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A. read each statement and decided whether it is true or false. Write T before true statement

and F before false statements.

.......... 1- Just DC generators use Faraday’s principle of induction.

....... 2_ AC electricity can now be synthesized by invertors and fix-speed motor

.......... 3_In DC voltage, the positive pole always has a positive voltage with respect to

the negative pole.

.......... 4_ AC voltage takes the form of sine wave.

........... 5_ when the conductor moves through a magnetic field, voltage is induced.

B. See the movie.

C. What was the invention of Tesla?

Transformer nameplates

Transformer nameplates contain several standard items of information and other optional

Nikola Tesla Describing a Cell Phone in 1926

“Wherm wirchoss is prrioady
applicd die whole canh will be
converiol [mn A hpe leadi,
wehiich (e Eact fi ba, 2l things |
parsichey of & meal and sy lmic
etichs Wi ibull b able o

oo A wil ooe anocher
iy, [Feespective of disance.
Mot only ibis. bea ihroagh
iebevision and iekephony we thal
e aid bear one dstler i
periesily as shosgh we wor o

D. Read and practice and write summary
of the text.

information. Transformer nameplate must specify the following parameters:
e Volt_Ampere (VA) or kilovolt_amperes (kVA) rating
e The voltage rating of both the primary and secondary circuits

TV

9o yeanit i [



e The impedance rating of the transformer (normally restricted to 25 kVA or larger)

e The required clearances for transformers with ventilated openings

e The amount and kind of insulating liquid where used.

e On dry_type transformers (no liquid coolant or insulation), the nameplate listing must
also include the class temperature rating of the winding insulation.

Other items that may be on the nameplate include the number of phases, a Wiring diagram,
and tap_changing information.

Following are the key information which are provided on the transformer nameplate
from the manufacturer.

Serial number Number of phases

Frequency Voltage rating

kVA Rating Temperature Rise

Polarity Percentage Impedance

Connection Diagram Name of Manufacturer

Type of insulating liquid Conductor Material for each Winding
Basic Insulation Level (BIL) Total Weight (kg)

Transformer kVA Rating

The nameplate always indicates the size of the transformer in terms of how much apparent
power (rated kVA) it is designed to deliver to the load on a continuous basis. By its very
nature, the transformer will have more than one rated voltage, depending on which side we
are looking at and how many windings there are on that side.

Transformer Voltage Ratings

The following is a list of some conventions for specifying transformer voltage ratings:
u-w

The dash between the voltages U and W indicates they are on different sides of the
transformer. For example 480_120 tells us the primary winding is rated 480 V and the
secondary is rated 120 V.



. (3 0b3) 8 Oledbl oS | pomy (lodey

u/w

The slash indicates the two voltages are from the same winding and that both voltages
are available;

1- g., 120/240 can indicate a 240 volt winding with a center tap.

UxW

The cross indicates a two-part winding that can be connected in series or parallel to
give higher voltage or current, respectively. Only one voltage is available at a time;
e.g., 120x40 indicates the transformer can operate at 120 V or 240 V, but not both

simultaneously.

UY/W

The Y indicates a three-phase winding connected in a wye configuration. The first letter
(U) 1s the line voltage and the second letter (W) is the phase voltage (line to neutral).
Clearly, U=\3 W. Examples include 208Y/ 120 and 480Y/277.

Transformer Rated Frequency

The rated frequency will also be indicated on the nameplate (usually 60 Hz for the United
States). Operating the transformer at a lower frequency will increase the core flux unless the
voltage is reduced, this could cause magnetic saturation of the core and overheating due to
increased hysteresis and eddy current losses.

Maximum Temperature Rise
The maximum allowable temperature rise for the transformer is also shown on the
nameplate and is based on an assumed ambient temperature of 30°C.

Insulation Class
The insulation class indicates the type of transformer insulation.

Transformer Percentage Impedance

Percent impedance is a representation of the impedance of the windings referred to
one side of the transformer. This number is the percentage of rated voltage that must
be applied to the high side to cause rated current on the low side when the low side is
shorted.



Activity

Cullss

3_ Write the parameters from the Transformer nameplate.

Frequency......................

kVA Rating..................
Polarity..............o...
Connection Diagram..................
Type of insulating liquid...........
Basic Insulation Level (BIL)

Voltage rating.................
Temperature Rise...................
Percentage Impedance.............
Name of Manufacturer..............
Conductor Material for each Winding
Total Weight (kg)
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(kinds of Catalogue) S Gl 11=0=Y [|NEGEGEGE
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For the optimal use of a device, the first step is to study the catalogue of that device. In
the catalogues, information and technical specifications, safety and maintenance as well
as how to install and operate the device is well described.

By studying the catalogue, the electrician gets to knowdifferent parts of the device, functions and
suitable use. Also, depending on the type of device, the risks and warnings are also expressed in
catalogue.

In electrical device, catalogues have a several types, typically such as Labels, nameplates,
User manual or User guides, Data sheets and folded catalogues. For example, the part
of solar charge controller Data sheet is shown. In this part wiring is shown, Step by step
explain wiring and components connecting the system.

i ' Connect the system in the order of @ibatiery @ load> @PY anay -
. In accordance with Figure 2-2,"Schematic Wiring Disgram” and daconnect the l

NOTE: Whils wnng tha coniroller do nol closa the crcul breaker oF
luse and make sure that the leads of "+" and *-" poles are connected
cofmaCily.

HOTE: A fuse which cument 5 125 o 2 tmes the mied cment of
e controlier musl b instaled on e battery sade wiih a dstance
from the bafery not greater than 150 mm

NOTE: If an imarter & 1o be connactad 1o the system, connect tha
imerber direcily 10 the battery, nol to the oad side of the controlisr
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Conersation i s

We go to Bandar Abbas.We go to Ms. Mohamadi’s house.She is one of the successful

entrepreneurs in Iran.

Reporter: How are you? Please explain about your work.

Ms. Mohamadi: I have set up a photovoltaic system. The system generates electricity
from solar energy.

Reporter: Great!How much do you earn from this system every month?

Ms. Mohamadi: About 750/000 to 800/000 Toman.The company distributes electricity,
per kilowatt hour of electricity generated 832Toman buys.

Reporter: What is the power generation capacity of the system?

Ms. Mohamadi: The installed photovoltaic system capacity is 5 kilowattes. Annually
produces 9000kwh of electricty.

Reporter: What is the cost of purchasing and installing this system?

Ms. Mohamadi: The cost of this system about 25 milion to 27 milion.

Reporter: Well, then, the first few years of this system is not profitable. It is true?

Ms. Mohamadi:Yes, the life of solar systems is 20 years. The first four years are the
return of capital and the next 16 years of profitability.

Reporter: What is a solar system components?

Ms. Mohamadi: For installation a solar system, we need the following components:
Solar Panel, Controller charge, Battery, Inverter.

Reporter: Please give us a brief description of each component.

Ms.Mohamadi: ok,

YYY



Xm& @%%Solar Irradiance

Y

Inverters that convert
the DC power generated
from Solar Panels into AC
power that is used by our
electrical appliances.

AC Loads

Stand Alone System

Solar Panels absorb the sunlight
as a source of energy to generate
electricity.

Inverter

L7
Battery ;

N

module

A charge controller regulates
the amount of current the PV
modules feed into a battery bank.

Charge controller

Batteries are required to make
the power available in the
absence of sun.

DC Loads

Reporter:Thank you, we wish you more success and progress in your work.

Activity

Cullsd

The parts of charge controller catalogue are shown. Determine the Persian equivalents
of the following technical termsand write them.

@ | PV iomman | Eﬂﬁ'ﬁmi&m—
ﬂ- Baltiery Tarmansi "‘ Batiary stabus L ED sl sloa
&) | Lossd Torevanals | By | Load sislin LED ndacsbor
LISE oarips eviiacs |
€ | (15 E senes only) o) Chargeng stahrs LED
| @ | Moonimg Hoin #4 5 N
T e—
-‘I =
_-._r
= g Selen =
i — T
== 8§ =
g == F = #ol
--q--a.
[ %
jé © ol
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Activity cullad

Pleas study alnverter catalogue and translate important section.

The term ‘horse power’ is largely credited to James Watt, in the late 1700s. Watt was
a Scottish engineer who invented a number of improvements to steam engines, which
he then (in partnership) began to manufacture and sell (the first units going into service
in 1776).

Most of Watt’s potential clients were using horses, so he soon found that in order to market his
engines, he needed to express the power of his engines in terms of how many horses a given
engine would replace. For this purpose, he first calculated the average power of a horse, which
he termed ‘horsepower’. He then specified for each of his engines how much ‘horsepower’ it had
(i.e. of how many horses it had the equivalent power of). Due to the success of his steam engine
business, the term ‘horsepower’ came to be recognized. His competitors and other machine
manufacturers copied his approach, also expressing the power of their engines in ‘horsepower”,
which resulted in it becoming a standard measure of power.

Activity 0.".«5":3

Convert horsepower to kilowatts in the table.
Electrical horsepower to kilowatts

This is the type of horsepower used for electrical engines. Each unit of




electrical horsepower is equal to exactly 746 watts or 0.746kw.

1 hp(E) =746 W = 0.746 kW

So the power conversion of horsepower to kilowatts is given by:
P(kw) = 0.746 . P(hp)

hp (horse power) kw (kilo watt)
5
10
15
20
30

Solar Water Pumping System for Agriculture

One of the major problems common agricultural pumps to extract water from agricultural
fields, far from the global grid electricity.

On the other hand, the high cost of power transmission and maintenance of power distribution
lines, and the cost of purchasing diesel generators and their fuel and maintenance has led to
the use of solar pumps is an appropriate solution to replace the stated cases.

Lower maintenance costs, longer life and, most importantly, the cost of free source
solar system water pumps increase its cost_effectiveness.

Solar pumps essentially are a collection of solar PV panels, AC or DC pumps and the
associated electronics that have been optimized for high efficiency operations.

These pumps when maintained well last for more than 15 years on the field.
Anillustrative diagram and an operational pump_set are shown below.

Solar pumps are divided into two groups of direct and alternating current. Because the
output voltage of the solar module is Direct, direct current pumps are more common.
Certainly, the ability of pumps is less than that of alternating current pumps.
Generally, solar electropumps can be used for permanent magnetic electromotors up to 13
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PV solar panels

PV panels Solar Power y Tank frveEter

Control System i_ L. TR Agricultural

-. | .'5 Thanille Irrigation

i i F Ty |
—— - a | v

25m | 50 m
75m | &~ 100m
125m i 150 m Water Pump

Water Pump

horsepower, and for conventional 3 to 10 horsepower electric motors.

If used with alternating electropumps, this power will be higher than 10 horsepower.
But, in this last model, you should use a direct voltage converter to the alternating
voltage (inverter). Although the price of an alternating electromotor is cheaper than
direct, the price of the converter will also be expensive.

A. read each statement and decided whether it is true or false. Write T before true statement
and F before false statements.

.......... 1-Solar system water pumps have a short life and expensive maintenance cost.
.......... 2 _These pumps when maintained well last for more than 25 years on the field.
.......... 3- The ability of direct current pumps is less than that of alternating current

.......... 4_ In this AC electropump, you should use a direct voltage converter to the
alternating voltage.

........... 5_ The price of adirectelectromotor is cheaper than alternating electropump.
........... 6_ In the ACelectromotor, the price ofinverter will be so expensive.

B. Please answer the questions.

What are the benefits
of using a solar

pump?

YYY|



What types of solar pumps are there? | | ____________________________

N 4
Which type of solar pumps is more | | ___________________________._
common?
N 4
What type of solar pump is economically | | ____________________________
better? Why?
N 4
Which pump is used with inverter? | | T
N 4

o
& 5
T

|

(Electromotor nameplate) S 531390 SN _

C. See the movie.

Motor nameplate is normally located on all produced electric motors.

Understanding nameplate information can be hard sometimes, but is essential. In most countries it
is a requirement for manufacturers to display all information on the motor’s nameplate, but often
this is not the case.

many Essential Information Found On Motor’s Nameplate:
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Maximum ambient temperature _I

|ITime rating or duty

... ((CATALOG ; j|' MODEL ____._,,J_ Manufacturer’s type
rame designation
‘\\‘ {CISHAFT END BRGI I|I OPPEND BR O s . P
== ervice factor (il other than 1.
(& | @ i
Number of phases
Insulation system designation @ e III = f |l— Frequency
|_ NEMA nominal efficiency (when required)
Horsepower output —=—= @ @_,,.-""F
/ MAXKVAR NEMANOUEFP=" *THERMALLY PROTECTED”
Voltage -"'f / (if motor provides all protection
Rated load current SFAMPS | PF GUARANTEED EFF in NEMA Ste. MG 1, 12.57)
/’ !J‘ i ”OVER TEMP. PROT. »
/ J||' F and device type number (for mo-
tors>1 hp with over-temperature
O devices or systems)
\, L J

Z;peed at rater load L Code letter for

locked rotor KVA

For example, explained important items input in Nameplate.

\oltage

Design letter (for medium motors)

This data tells you at which voltage the motor is made to operate. Nameplate-de-
fined parameters for the motor such as power factor, efficiency, torque and current
are at rated voltage and frequency. When the motor is used at other voltages than the
voltage indicated on the nameplate, its performance will be affected.

Frequency
Usually for motors, the input frequency is 50 or 60 Hz. If more than one frequency
is marked on the nameplate, then other parameters that will differ at different input

frequencies have to be indicated on the nameplate as well.

Type
Some manufacturers use type to define the motor as single_phase or poly_phase,
single_phase or multi _speed or by type of construction. Nevertheless, there are no

industry standards for type.



Power factor

Power factor is indicated on the nameplate as either “PF” or “P .F” or cos ¢ . Power
factor is an expression of the ratio of active power (W) to apparent power (VA) expressed
as a percentage.

Numerically expressed, power factor is equal to cosine of the angle of lag of the
input current with respect to its voltage.

The motor’s nameplate provides you with the power factor for the motor at fullload.

Enclosure
Enclosure classifies a motor as to its degree of protection from its environment and
its method of cooling. Enclosure is shown as IP or ENCL on the nameplate.

kW or horsepower

kW or horsepower (HP) is an expression of the motor’s mechanical output rating _
that is it’s ability to deliver the torque needed for the load at rated speed.

Write the parameters from the motor’s nameplate

Frequency: .................

Type: covvviiiinnnn.

Power factor: ...............
Enclosure : ...............

kW or horsepower : ...............
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(MCB) 5,55leie s15255 sls aio it [N

MCB or miniature circuit breakers are electromechanical devices which protect an
electric circuit from an overcurrent.

Chanesrislics aoconding lo |[EC/EM BORDE:

wll,  Dulch-#00ng, lor houtsfoid spploglions

s - Siryw-pcling, for spolicatingd with high stariing
CiFTends {Eg. molons)

ufl, Wy Aiy-aching, for ndustnial apphoations il
molors 0 CRErasson ahd pushs

Tripping Characteristic B Tripping Characteristic C  Tripping Characteristic D

Now, fill the blank according to the curves.

Type C MCB trips between .............. times full load current.
Type B MCB trips between .............. times full load current.
Activity cudlad

Please search and study about application of each kinds of MCBs.
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