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LESSON 1

Color Coding and Standard Resistor

ot

A wide variety of resi fixed or v are large enough to have their
resistance in ohms printed on the casing. There are some, however, that are too
small to have numbers printed on them, so a system of color coding is used.

HME

For the fixed molded positi i four color bands are printed on
one end of the outer casing as shown in Fig (a). Each color has the numerical
value indicated in Table (B). The color bands are always read left to right from
end that has the band closest to it, as shown in Fig (a).

The first and Second bands represent the first and second digits, respectively.
The third band is the number of zerocs that follow the second digit, or a
multiplying factor determined by the gold and silver bands.the fourth band is
the manufacturer’s tolerance, which is a measure of the precision by which the
resistor was made. If the fourth band is omitted, the tolerance is assumed to be
20%.

1st Band
2nd Band

Fig (a): resistor color coding

LESSON 2

Student: Could you give me a general idea of what electrical engimeerng is like
today? My knowledge is pretty much limited to the appliance around
our house.

Professor: I'll try although it’s a very broad field. To start with, there is the power
gincer, The problems he deals with the efficient g i
and distribution of electrical Power.

Student: What are some of the problems?

Professor: They have 1o do, for example, with the voltage at which power plant
must be generated. Then there are the problems of controlling the
phase, the frequency and the loads of power system.

Student: | imagine this is one of the oldest areas of electrical engineenng.

Professor: Yes, but it is still a very important and complex field. More recent are
the Ficlds of communications, computers, and industrial clectronics.

Student: Could you give me an idea of what they are?

Profs
¥

:1n ications, OF course, the object is 10 send messages of many
types from one Location to another, Modulation, channel capacity, and
waveguides are only a few of the problems that come up .

Student: | see.

Prof t The term puter” is often misund: d. Some P handle

basically simple problems of arithmetic at unbelievably high speeds,
There are other types, however, And the primary purpose of industrial
electronics is to control large amounts of power.

Student: That gives me a pretty good sdea, 1 think,

[Paged




Lesson 3

Power and Electronics

ing s pri ] d with the control and
use of ck\-inc-ly There are two mntn Hvi : power and ¢l

The power ficld deals with the generation of large amounts of encrgy for cities
and industries. It includes the design and operation of steam, hydroclectric and
nuclear power-| plnm‘ An clmll(cnl engineer also nlpcrvuea the construction of

clectrical and ton lines and

The <l ficld is with the use of small amounts of energy for
communication and related mm:ﬂonn Electronics serves m extend the nerves
and brains of human Beings and

These two main divisions have many specialized arias of work, including the
following:

Mumination the design of ligh y and i for strects, homes
and industrial building
Wire communication: the design and of teleph I b and
U its, long d cables, and alarm and signal systoms,

Elcctrical apparatus and y: the de of devi such as
meters, generators, frequency, chargers ml transformens.

Radio and television: the study of new designs and applications for radio
ransmission and receivers, television, radar and electromagnetic
wave propagation, the design and use of tubes and transistors for
improved radio and television transmission,

Instr and : the de and use of precise measuring
equipment, such as  Oscill and of Is like relays,
govemors and switchboards for o urlcly of purposes, And application

|Page6

of which often leads to 3 and igati 1
systoms for guided Missiles

Transportation: the designing of spccnd It
ships and sircraft; in the of biles, wiring, circuitry,
storage battery problems and related projects.

LESSON 4 Drutrrtepterd Cneoseatnen

Lesson 4

Distributed Generation

Distributed encrgy, also district or d lized encrgy is d or stored
by a varicty of small, grid d devices d to as distri energy
(DER) or distributed encrgy

Conventional power stations, such as coal-
fired, gas and nuclear powered plants, as well as
hydroclectric dams and large-scale solar power
stations are centralized and often  require
clectricity to be itted over long d
By DER sy are d

dular and more flexibl hnologies that are
located close to the load they serve, albeit

having capacitics of only 10 mega: (MW)
or less.
DER Iy use ble energy including, but not

limited lo blomns: biogas, solar power, wind power, geothermal power and
increasingly play an important role for the electric power distribution system. A
grid-connected device for electricity storage can also be classified as a DER
system, and is often called a distributed encrgy storage system (DESS). DER
can be ged and dinated within a smart grid. Distributed
g and storage cnabk ! of energy from many sources and may
lower envi 1 and imy security of supply.
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Lesson 5

Solar encrgy is radiant light and heat from the sun hamessed using a range of
ever-evolving technologies such as solar h solar ph Itaics, solar
thermal electricity, solar architecture and artificial photosynthesis,

Photovoltaics (PV) 1s a method of generating clectrical power by converting
sunlight into direct current clectricity using semiconducting materials that
exhibit the photovoltaic effect. A photovoltaic system employs solar pancls
composed of a number of solar cells to supply
usable solar power,

Power generation from solar PV has long been
scen as @ clean ble energy technology
which draws upon the planet’s most plentiful and
widely distributed rencwable encrgy source, the
sun. The direct conversion of sunlight to electricity
occurs without any moving parts or env 1 duning op
It is well proven, as photovoltaic systems have now been used for fifty years in
specialized applications, and grid-¢ i PV sy have been in use for
o+ N R G OVET twenty years,
|

umI
L.W"

.Dﬂ)]
ol annll
EENXERBIUTINEUNY Y

M

*  Dnven by advances in technology
and increases in manufacturing scale
and sophistication, the cost of
photovoltaics has declined steadily
since the first solar cells were
manufactured, and the levelised cost of
electricity from PV is competitive with

1 el Iy

cony ciricity in an expanding list of geograp Q!
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Solar PV is now, after hydro and wind power, the third most important
renewable energy source in terms of globally installed capacity. More than 100
countries use solar PV
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How PV cell works?

A typical silicon PV cell is composed of a thin
wafer consisting of an ultra-thin layer of
phosphorus-doped (N-type) silicon on top of a
thicker layer of boron-doped (P-type) silicon. An
clectrical field is created near the top surface of
the cell where these two materials are in contact,
called the P-N junction. When sunlight strikes
the surface of a PV cell, this clectrical field
provides momentum and  direction to light-

lated electrons, lting in a flow of
current when the solar cell is connected to an
clectrical load

Regardless of size, a typical silicon PV cell produces about 0.5 - 0.6 volt DC
under op ircuit, no-load conditions. The current (and power) output of a PV
cell depends on its efficiency and size (surface area), and is proportional to the
intensity of sunlight striking the surface of the cell.




