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Screw driver | Wire cutter Winding Troubleshooting‘

S e 5 ) s ke
Electrician 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 him from getting
hurt by the electricity.

H o 5l peS WY lgw

Serial number: ...........oooiiiii
Frequency: .....cociiie i
Voltage rating: .........cccoovvnneennn
KVARaLING: ..o e
Type of insulating liquid: ............
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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. If used with alternating electro_pumps, this
power will be higher than Yo 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.

E Which pump is used with inverter?
12 Which type of solar pumps is more common?
What types of solar pumps are there?

S by (oSl )y Djge w1 25 (BTl
Safety information:
Magnetic field:
Transistor:
Capacitor:
S ez S ) 5 ke

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.

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 en-
gines 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 'horse-
power' it had (i.e. of how many horses it had the equivalent power of).
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A=Ay
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Activity:

Determine the Persian equivalents of the following technical
terms and write them.
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Beep / Diode Resistance
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DC current DC 3s
DC voltage
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AC current AC 3,
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A. read each statement and decide whether it is true or false.

Write T befor true statement and F before false statements.

... F... @ Neutrons have positive and negative electrical charges.
Neutrons have no electrical charge

... F... A\Voltage that varies periodically with time is called an DC
voltage.

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

... T... ® Electrons flow from the negative (-ve) terminal to the
positive (+ve) terminal of the supply .

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.

... T... E1'We decrease the resistance the current goes up.
if we increase the resistance, the current goes down for a given
voltage and if we decrease the resistance the current goes up.

... F... HF For ease of circuit understanding conventional current
flow assumes that the current flows from the negative to the positive
terminal.

The flow of electrons around the circuit is opposite to the direction
of the conventional current flow being negative to positive.

... F... @ Current is measured in Amps and an amp or ampere is
defined as the number of protons.

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.
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B. Answer the following questions orally.

Mwhenatom isstable? When these protons, neutronsand electrons
are together within the atom they are stable.

what is a voltage drop? 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.
ElHowdoesthecurrentandresistancechange,whenvoltagerises?
In a linear circuit of fixed resistance, if we increase the voltage,
the current goes up.

Elwhatistheresistance? Resistance, (R) isthe capacity ofamaterial
to resist or prevent the flow of current or, more specifically, the
flow of electric charge within a circuit.

A howdoestheelectricalflow change with the change resistance?
if we increase the resistance, the current goes down for a given
voltage and if we decrease the resistance the current goes up.

C. Please define the words according to the text.

Voltage (V) is the potential energy of an electrical supply stored
in the form of an electrical charge.

Electrical Current This flow of electrons is called an electrical
current.

Electron Flow 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.

Resistance 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.

Potential Difference if we separate them from each other they
want to reform and start to exert a potential of attraction called a
potential difference.
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Read and practice and translate the Persian.

Where Does an Electrician Work?

Electrician work in many different
places. Manuel works with elec-
tricity where people are building
new businesses. These are called
commericial buildings. These are
called commericial buildings. He
also works in new homes that are
being built.

Other electricians work in mainte-
nance. Has a big storm ever stopped
the electricity in your neighbor-
hood? A maintenance electrician
probably fixed the power lines to
bring back the electricity.
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What Does an Electrician Need to
Do the job?

Manuel uses many tools on his job.
A few of these are screwdrivers,
knives, pliers, and wire cutters.
Electrician tools have special in-
sulation on them. This means they
have a coating that prevents Manuel
from getting hurt by the electricity.
Think of all the thing 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.
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e cool air: 5, clsn e heated air: » 5 cls»
o fan blades: -5 cloo e switch: .5
e motor: ,siqe o cord: . Laslss

e wire coils: = .

Nose pliers Pliers Screw driver

\!

= 4

Wire cuter Mains tester Toolbox
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TR AT RETRICEY SAPRWIPIES
Explain DC and AC electricity how produced!
DC electricity comes from sources such as batteries, photovoltaic
modules, and DC generators. DC voltage doesn’t change polari-
ty. Alternating current (AC) electricity is produced from rotating
generators and can now be synthesized by inverters and variable-
speed motor drives.
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DCvs. AC

Direct current (DC) electricity comes from sources such as batteries, photovol-
taic (PV) modules, and DC generators. DC voltage doesn't change polarity - the
positive pole always has a positive voltage with respect to the negetive pole.

________________________________________________

_______________________

__________________________

Alternatmg current (AC) electricity is produced from rotating generators and
can now be synthesized by inverters and variable - speed motor drives. the
familiar AC voltage takes the form of a sine wave, with the voltage's mag-
nitude constantly changing and reversing polarity. The current also changes
constantly and reverses direction each cycle. (For more information about AC
and DC electricity, see the two - part article in HP52 and HP53, "Basics of
Alternating Current Electricity," and Word Power in HP85 and HP86.)

How is generating one cycle of AC?

HOW DC & AC Generators Work

Both DC and AC generators use Faraday's principle of incluction, which says
that when a conductor moves through a magneticfield, a voltage is induced. A
rotating loop of wire (armature) cuts and stretches the magnetic lines of force,
as the conductors pass the field face, generating voltage.

At other times during the rotation, when the loop is traveling parallel to the

________________

: sown through the field, and then traveling up a half - turn later. With each
1 rotation, the voltage reverses, generating one cycle of AC.

________________________________________________

____________________________________

_____________

__________________________________

switching the load just as the generator's voltage drops to zero, ensuring that
the load's current and voltage do not reverse.

)

n

)

a
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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.

... F...IlM Just DC generators use Faraday’s principle of induction.
... F...A AC electricity can now be synthesized by invertors and
fix-speed motor drive.

.. T...F In DC voltage, the positive pole always has a positive
voltage with respect to the negative pole.

... T...A AC voltage takes the form of sine wave.

... T...® when the conductor moves through a magnetic field,
voltage is induced.

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

For example:

When wireless is perfectly applied the whole earth will be con-
verted into a huge brain. We may be able to communicate face to
face with all parts of world at the same time and at any distance.
All of this feature will fit into the device in our pocket.

Nikola Tesla Describing a Cell Phone in 1926
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S e 1 | PV Terminals 6 | Load Switch Button b gdae 4aSs
65k Jlas 3 2 | Battery Terminals 7 | Battery status LED indicator 65l censy LED Silss
b (835y) Jle 3 3 | Load Terminals 8 | Load status LED indicator WS EDE s ES

USB o bl

USB output interface (LS E

i | -
series only) 9 | Charging status LED indicator 538 Counsy LED Silas

5 | Mounting Hole ¢4.5
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hp (horsepower) kW (kilowatts)
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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.

... F... Solar system water pumps have a short life and expensive
maintenance cost.

... F ... These pumps when maintained well last for more than 25
years on the field.

.. T...H The ability of direct current pumps is less than that of
alternating current pumps.

... T...l4 In this AC electropump, you should use a direct voltage
converter to the alternating voltage.

... F...@ The price of a direc telectromotor is cheaper than alter-
nating electropump.

... T..A In the AC electromotor, the price of inverter will be so
expensive.



B: please answer the questions (questions: Q answers:A)

Q: What are the benefits of using a solar pump?

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

Q: What types of solar pumps are there?
A: Solar pumps are divided into two groups of direct and alternating
current.

Q: Which type of solar pumps is more common?
A: Direct current pumps are more common.

Q: What type of solar pump is economically better? Why?

A: Direct current pumps, because the price of an alternating
electromotor is cheaper than direct but the price of the converter
will also be expensive.

Q: Which pump is used with inverter?
A: The alternating electromotor.

Type C MBC trips between 5-10 times full load current.
Type D MBC trips between 10-20 times full load current.
Type B MBC trips between 3-5 times full load current.
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Connect a multimeter in series Connect a multimeter in parallel Disconnect the power supply
to measure the current flow to measure the voltage drop across to measure the resistance of
throgh a lightbulb a lightbulb an object.
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Maximum ambient

temperature Time rating or duty
. i Manufacture's type
Frame designation
Service factor (if
Number of phases other than 1.0)
Insplatio_n system Frequency
designation
Horsepower output NEMA nominal
efficiancy (when required)
Voltage "THERMALLY PROTECTED"
Rated load current (if motor provides allprovides
all protection in NEMA Std. MG
1.12.57)
"OVER TEMP. PROT. ---"
and device type number
(for motor > 1 hp with over
Speed at rated load Code letter for Design letter - temperature devices or
locked rotor kKVA (for medium mators) systems)
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