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UNIT 1. HISTORY OF LIGHTNING

Exercise 1. Read and remember the words.
artificial lightning — uckyccreseHHoe ocselleHne
to occur — npoucxoanTb, CrydaTbCst

shell — pakoBWHa, ckopnyna, ounwaTh, YNCTUTb
grease — TOMNJIeHoe caslo, CMa304HOe BELLECTBO
fuel — TonnMBoO, ApOBa, TOMIUBHLIN

wick — duTunb, ceeva

reduction — CHMXXeHWNe, NOHMXEHNE, YMEHbLUEHNE
Ubiquitous — NOBCEMECTHBIN, BE3AECYLLNA

tallow - xup

to elaborate — TwarensHo paspabatbiBaTh, 064YMbIBaTH
brightness — apkocTtb, 6neck

lantern — doHapb, CBETOBOE YCTPOWUCTBO

liquid - xunakuit

Viscosity — BA3KOCTb, JIMNKOCTb, TAry4yecTb

Exercise 2. Read and translate the text A.

With the discovery of fire, the earliest form of artificial lighting
used to illuminate an area were campfires or torches. As early as
400,000 BCE, fire was kindled in the caves of Peking Man. Prehistoric
people used primitive lamps to illuminate surroundings. These lamps
were made from naturally occurring materials such as rocks, shells,
horns and stones, were filled with grease, and had a fiber wick.
Lamps typically used animal or vegetable fats as fuel. Hundreds of
these lamps (hollow worked stones) have been found in the Lascaux
caves in modern-day France, dating to about 15,000 years ago. Qily
animals (birds and fish) were also used as lamps after being threaded
with a wick. Fireflies have been used as lighting sources. Candles and
glass and pottery lamps were also invented. Chandeliers were an early
form of "light fixture".

Major reductions in the cost of lighting occurred with the dis-
covery of whale oil and kerosene. The potential of electric light as a
new building material was recognized in the 1920s and became a use-
ful design tool by the mid-century. Skillful lighting allowed for theatri-
cality, narrative, and a new emphasis on structure and space.

Gas lighting was economical enough to power street lights in
major cities starting in the early 1800s, and was also used in some
commercial buildings and in the homes of wealthy people. The gas
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mantle boosted the luminosity of utility lighting and of kerosene lan-
terns. The next major drop in price came about with the incandescent
light bulb powered by electricity.

Over time, electric lighting became ubiquitous in developed
countries. Segmented sleep patterns disappeared, improved nighttime
lighting made people made more activities possible at night, and more
street lights reduced urban crime. Without light fittings there can be
no Architectural Lighting Design. As these light sources change so
does the practice of lighting Design.

Candles

For most of recorded history candles were tallow and beeswax
until the mid 1800s and purified animal fats (stearin) ox fat, rat fat
and even pigeon fat when sailors were at sea. The whaling industry
was based around acquiring the whale oil to create candles and light.
A candle manufacturer is traditionally known as a chandler. Various
devices have been invented to hold candles, from simple tabletop
candle holders, to elaborate chandeliers.

Argand lamps

The argand lamp is a home lighting oil lamp producing a light
output of 6 to 10 candela which was invented and patented in 1780
by Aimé Argand. Aside from the improvement in brightness, the more
complete combustion of the wick and oil required much less frequent
trimming of the wick.

In France, they are known as "Quinquets" after Antoine-Arnoult
Quinquet, a pharmacist in Paris, who used the idea originated by Ar-
gand and popularized it in France. He is sometimes credited with the
addition of the glass chimney to the lamp.

It was the lamp of choice until about 1850 when kerosene
lamps were introduced.

Kerosene lamps

A kerosene lamp or paraffin lamp is a type of lighting device
that uses kerosene as a fuel. Kerosene lamps have a wick or mantle
as light source, protected by a glass chimney or globe; lamps may be
used on a table, or hand-held lanterns may be used for portable light-
ing.

Kerosene was cheaper than vegetable oil, it produced a whiter
flame, and as a liquid of low viscosity, it could easily travel up a wick
eliminating the need for complicated mechanisms to feed the fuel to
the burner.

In 1846, Abraham Pineo Gesner pioneered the use of kerosene
distilled from coal a substitute for whale oil for lighting. Later made
from petroleum, kerosene became a popular lighting fuel. Modern

5
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versions of the kerosene lamp were later constructed by the Polish
inventor Ignacy tukasiewicz in 1853 Lemberg.

Exercise 3. Answer the following questions:

What was the first source of light?

What materials were used in lamps’ production?
When and why did the cost reduction occur?
What is a candle? Who is a candler?

When were argant lamps invented?

What fuel does a kerosene lamp use?

ounnhwnN

Exercise 4. Summarize the text in 7-8 sentences . Make use of
the following phrases:

1. The article is headlined..... — CTaTbsl Ha3bIBaeTcs....

2. The article is about...... - CtaTbs 0...

3. The author starts by telling the reader that... — B
Hayasne CTaTbM aBTOP MULUET....

4. Further the author reports.... — [Janee aBTop coobliaeT

5. In conclusion .... — B 3aK/t04EHUM. ..

Exercise 5. Translate these sentences from English into Rus-
sian:

1. In the future, will we really need «car
lights, street lights, horns, stoplights?

2. The trip was so hard that they were reduced to eat-
ing tallow candles to survive.

3. They use a 40-gallon processor to chemically convert
the vegetable oil into fuel.

4. He hopes to add street lights throughout the village
to increase safety after dark

5. If it isn't the outlet or bulb, then you've verified it is
something in the lamp.

6. Light was provided either by whale-oil lamps
or tallow candles.

7. She recalled how soot was so thick street lights came
on during the day.

8. Argand lamps were manufactured in a great variety of
decorative forms and quickly became popular in Ameri-
ca.

9. Keep candles away from any combustible items such

6
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as curtains, bed spreads, etc.
10. Expanding the source of raw material should also de-
press the price of petroleum.

Exercise 6. Translate from English into Russian. Explain the us-
age of the modal verb “can”.
Can you park in this street on Sundays?
I can see you tomorrow morning for half an hour.
I wanted to open the window but I couldn't.
You can buy this book; it is on sale now.
I can play volleyball.
Soon I will be able to read German books without a dic-
tionary.
7. You can find any kind of information on the Internet.
8. Can you wait for me in the hall?
9. Julia can climb the trees easily.
10. Can she explain you how to do this exercise?
11. I could not swim when I was little.
12. Perhaps this young man will be able to help you.
13. You can't use dictionaries.
14. My sister can't go to the Italy on her own because she
13 years old.
15. You can do this exercise.

oA WN

Exercise7. Translate from Russian into English.

OHa MOXeT Bbly4MTb 3TO NPaBWIIoO NO3Xe.

B kOMHaTe TeMHO. OH HUYero He BUAKT.

5l yyBCTBYIO 3aMax AbiMa. YTo-TO Npuropeno?

MuTep He cMoxeT NpubpaTb B KOMHaTe CerofHs, HO OH
CMOXeT caenaTb 3TO 3aBTpa.

EMy HWKTO He noBepuT. Ero uctopus He MOXeT 6biTb
npaBaMBON.

6. 4 ymeto urpaTb Ha NUAHWHO, HO S HE YMEIO NfaBaThb.

7. MOXHO MHE HEMHOIO NOCUAETHL C BaMKU?

8. OHa MOXeT HapucoBaTb KapTUHY.

9. MOXHO MHe CTakaH BoAbl?

10. S He Mor nony4uTb BOAUTESNIbCKME MpaBa 2 roda Ha3aj.
11. OH ymen unTaTb, Korga emy 6b110 NATH NeT.

12. OH MOxeT 6€erno roBopuUTb NO-aHIIMNCKM.

13. 4 Mory nokasaTb Tebe HOBLIV MUP.

14. Tbl MOr 6bl MOMOYb MHE C AOMalLHeN paboTol 3aBTpa

7
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15. Tbl Mor 6bI x0T 6bl NpeaynpeanTb MeHs!
Exercise 9. Read and translate the text B

A History of Electronics

Aldrin C. Bernardo date: July 6, 2011BSME 3

Military equipment, toys, communication, home electronics,
computing, cars, satellites and others. This is only a partial list of
products, which contain electronics. Actually electronics won our
world. It is hard even to think that only a hundred years ago our
world seemed different at all from this point of view.

But how did the electronics revolution begin? Theoretical and
experimental studies of electricity started in the 18th and 19th centu-
ries enabled the development of the first electrical machines and the
wide use of electricity. During that time the first theory was founded
and the rules of electricity was formulated. The event of identification
of the electron in second half of 19th century by the English physicist
J.J. Thompson and the measurement of its electric charge in 1909 by
the American physicist A. Millikan were the point of turning
the electronics evolution separately from that of electricity. Another
coarse of interest to electronics was the observation of the American
inventor Thomas A. Edison. He noticed that the current of electrons
would flow from one electrode to another, if the second one was with
relatively positive charge. This discovery led to the development
of electron tubes.

Electron tubes became very useful for manufactory at that time.
X-ray tube, the radio signal detectors and transmitters, and the first
power systems was based on electron tubes. The development of the
vacuum tube and later the three-electrode tube by adding the
grid between the anode and the cathode (Negative and positive elec-
trodes in the tube) improved the characteristics of the tube by far
and made it more useful for different electronic applications.

The first half of the 20th century was the era of the vacuum
tubes in electronics. Using the tube permitted the development of ra-
dio, long-distance telephone, television and even the first computers.
The most known one was the ENIAC (Electronic Numerical Integrator
and Computer) completed in 1946.The first and the second World
Wars gave a considerable boost to the way the electronics science as
advanced. Governments of rival countries invested a lot of money in
the technology of military industry. Therefore the varieties of vacuum
electron tubes were the central device in the electronics system of

8
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that time. There are several limitations to the tube. Its big size, slow
working paces, bad accuracy, and very hard and high cost of produc-
tion it. These limitations of the tube motivated to the Solid-State’
revolution with the invention of the transistor in 1947 by Bell Labora-
tories scientists. The vacuum tube hasn't disappeared from the world
until today.

All kind of displays (except the liquid crystal one), laser sys-
tems, some measurement equipment include the tube and there is no
alternative product to be used instead of the tube until now. Recently
we have witnessed the biggest event in the history of electronics the
invention of these micro conductor devices. It made a real revolution
in the world of electronics. The semiconductors are small, accurate
and low cost devices. Transistors and diodes are made of crystalline
solid materials, which have electrical properties that are capable of
variations, an extremely wide range, by the addition of little quantities
of other elements like resistors, inductors and capacitors. Early semi-
conductors were produced using germanium as the material, but
since1960 silicon quickly became the preferred material, because it
was less expensive and it could operate in wide range of the tempera-
tures. For instance, silicon diodes work at temperature up to 200°C
(392°F), whereas germanium diodes cannot work above 85°C
(277°F). Since 1960 transistors have quickly supplanted vacuum
tubes. Electronic system became more complex and smart. Computers
included hundred of thousands of transistor each. This fact, together
with the need for compact, lightweight electronic missile guidance
systems, led to the invention of the integrated circuit (IC). This inven-
tion was the result of independent research of Jack Kilby of Texas In-
struments Incorporated in 1958 and of Jean Hoerni and Robert Noyce
of Fairchild Semiconductor Corporation in 1959.

Exercise 10. Speak on the topic: “Prerequisites of light”

UNIT 2. FORMS OF LIGHTING

Exercise 1. Read and remember the words.

Merely — Tonbko, mpocTo, NI

Purchase — mokymka

Bill — cnimcok, noxymeHT, 3aKOHOIIPOEKT
Photovoltaic — poTosnekrprueckue ycTpoiicTa
to deter — ocranaBnHMBaTH, yIEPKUBATH

9
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emphasize — noguepkuBaTh, BBIICIATH
sconces — Opa, MOJICBEYHUK

bollard — orpaxnaromas Tymo6a Ha qopore
solar lighting — ecrecTBeHHOE OCBEIICHHE
emit — ucryckaTh, U3JIy4aThb

floodlights — mpoxexTop

light-emitting diode - cBetoamon

Exercise 2. Read and translate the text A.

Architectural lighting design addresses exterior and interi-
or lighting needs within residential and commercial spaces.
Lighting can be a necessity, to light work tasks for example, or
merely serve a decorative purpose. Some architectural lighting
products are breaking new ground in energy conservation. Many
consumers are willing to pay a higher purchase cost when buy-
ing compact-fluorescent light bulbs (CFLs) with a longer life
cycle or light-emitting diode (LED) lighting to save on electric
bills.

Outdoor lighting

Street lights are used to light roadways and walkways at
night. Some manufacturers are designing LED and photovoltaic
luminaires to provide an energy-efficient alternative to tradition-
al street light fixtures. Floodlights can be used to illuminate out-
door playing fields or work zones during nighttime hours. The
most common types of floodlights are metal halide and high
pressure sodium lights. Beacon lights are positioned at the inter-
section of two roads to aid in navigation. Sometimes security
lighting can be used along roadways in urban areas, or behind
homes or commercial facilities. These are extremely bright
lights used to deter crime. Security lights may include flood-
lights.

Among the exterior spaces of a home or building, various
types of lighting address different requirements of the space and
activities taking place there. For patios, courtyards, and public
common areas, spotlights and floodlights are two types of archi-

10
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tectural lighting used to emphasize decorative landscaping or
natural features. Safety issues are often dealt with by outdoor
lighting fixtures. Motion-sensor lights and step lights on stairs
can satisfy a homeowner's safety needs or building code re-
quirements. Either way, the architectural lighting can keep resi-
dents and visitors safely on their path.

Wall sconces or lit bollards, which are poles installed to
attract attention to an area, can illuminate a municipal or busi-
ness building's decorative or historical facade or safely guide
pedestrians in the dark. Some lighting designers recommend so-
lar lighting, which harnesses free power from the sun, for light-
ing an area during nighttime hours. Architectural area lighting
must sometimes be dark sky friendly, meaning it illuminates the
ground but not the sky, to meet community mandates or neigh-
borhood covenants.

Exercise 3. Answer the following questions:
1. What types of lightning do you know?
2. What do you need to do if you want to reduce the
cost of light?
3. What are CFLs and LED stand for?
4. How can floodlights save your life?
5. What do pedestrians see in the dark?

Exercise 4. Translate these sentences from English into Rus-
Slan:

1. Rescuers searched for the missing all night under
generator-powered floodlights.

2. Wall sconces provide the lighting, making the
room invitingly dim after dark.

3. Some of these solutions are so simple, they re-
quire merely an absence of effort.

4. It is working with county interior designers, artists
and lighting designers.

5. Lighting designers sometimes select filters by
color temperature, commonly to match light that is
theoretically white.

11
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6. Do you have a set of halogen spotlights arranged
like an airport landing strip?

7. Bridge repair, painting and sidewalk reconstruction
during daylight and nighttime hours.

8. You will have to buy organic light-
emitting diode bulbs that cost $50.

Exercise 5. Complete the sentences with may, might (not).

1. His phone is switched off. He be on the plane
now. 2. She like that skirt. It’s not her size. 3. What mu-
sic is this? I’'m not sure but it be Mozart. 4. We
have a picnic tomorrow, but it depends on the weather. 5. I'm
not sure what to do tonight. | go to the cinema. 6. Take
your coat. It be cold. 6. It’s a difficult match, but we

win. 7. It’s an unusual film. You not like it. 8.
Kate wasn’t in class today. She beill. 9.1 go to the
party, but I’'m not sure. 10. I have time to do everything

today. 11. 1 go to the party. I haven’t decided yet. 12. She
isn’t at home she may be working.

Exercise 6. Match the sentences and halves.

1. Take your umbrella. A. You might fall.

2. Lt’s buy a lottery ticket. B. It might not have
your size.

3. Phone the restaurant. C. We might get lost.

4. Don’t stand on the wall. D. It might rain.

5. Let’s take amap.  E. It might be late.

6. Try the skirt on. F. You might cut yourself.

7. Don’t wait for me. G. It might be closed on
Sundays.

8. Be careful with that knife. H. We might win.

Exercise 7. Choose the right variant.
He (1) write in German, but he (2) to speak
the language fluently. He (3) to listen to many tapes
(4) to understand native speakers when he

12
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(5) to work in Germany.

a) b) c) d)
1. can 1.can 1. can 1.is able
2.isn'table 2.can't 2.isn'table 2.isn't able

3."11have 3.'11have 3.'1lhave 3.'l1 have
4.tobeable 4.tobeable 4.tobeable 4.tobeable
5.11 have 5. has 5. has 5. has

UNIT 3. INDOOR LIGHTING

Exercise 1. Read and learn the words

Wattage — BaTTaxX, MOLLHOCTb B BaTTax

Ceiling — notonok

LED - ceeTtoamon

Pendant — nogBECHON KHOMOYHbIN BbIK/OYATENb

Soffit — noTonok

Pinspot — cBeToAMOAHbIM (POHAPb MM MPOXEKTOP C Y3KUM JTy-
YoM

Lightbulbs — namnouka

Socket — po3eTka (wWwTencenpHas)

Current — TOK, amnepax

Safety — ycnosusi 6e3onacHocTn, obecrneyeHne 6e30nacHOCTK

Exercise 2. Read and translate the text

Choices abound in architectural lighting for interior spaces. A
commercial building or home requires different types of lighting de-
pending on its inhabitants' needs. Residents' daily functions and de-
sired moods dictate which types of lighting are best. Overhead light-
ing comes in a multitude of styles, and can be fluorescent, incandes-
cent, compact-fluorescent, or LED powered. Fixtures may be attached
directly to the ceiling, to a track, or hang down from a ceiling base,
such as with pendant lighting, chandeliers, and hanging lamps.

A lower level of illumination can emit from accent lighting such
as table lamps; wall sconces; recessed lighting or can lights in ceil-
ings, soffits, or flooring; and fixtures that showcase artwork. Even
more area-specific is task lighting. Desks, reading spaces, musical in-
strument areas, and cooking spaces are often lit by halogen
lamps, track lighting, or recessed spotlights to provide the best level
of brightness for the activity.

Light affects humans' moods and ability to perform tasks.

13
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Properly lit dwellings, businesses, and office spaces can result in the
comfort and well-being of their inhabitants. The appropriate architec-
tural lighting can contribute greatly to the safety and look of a build-
ing.

Track lighting is an alternative to traditional wired lamps and
fixed recessed lighting designs. Most systems use a length of exposed
electrical wiring hidden inside a plastic or aluminum track, which can
be wired directly into pre-existing circuits or plugged into wall sockets
for power. After the track has been mounted to the wall or ceiling, a
separate lamp and socket assembly can be snapped into place any-
where along the track itself. Metal plates in the socket make contact
with the charged wiring in the track, which in turn activates the light-
bulb.

This type of lighting is very useful in situations where traditional
lighting is problematic. It can be very effective for isolating a work of
art or other prominent design element. Several pinspot lamps can be
installed in a single track and pointed in any number of directions.
Traditional spotlights may take up valuable space on a mantle or ta-
ble, and the backlighting effect from below is often unpleasant. Track
lighting allows floodlights and spotlights to be hung unobtrusively
from the ceiling or upper walls.

Some home renovators also find lighting solutions for older
homes to be tricky, and instead of trying to install new wiring in an
old ceiling, decorators can use surface-mounted track lighting instead.
Manufacturers offer a number of decorative lamps and extensions
designed to work with track bases. The main trick when working with
this type of system is to know which of three basic track models have
been installed. This information should be listed somewhere in the
instruction manual included with the lamps and track. Some systems
use a two-wire connector, while others use a three-wire grounded
system or a wider two-wire connection. Lamps and extenders de-
signed for one type of track will not fit any other design.

Another important consideration is the wiring method used.
Some systems use the standard line voltage of 120 volts to power
high-wattage bulbs, while others have a low-voltage system that uses
a transformer to reduce the current from 120 volts to around 12 volts.
The two systems should never be confused — a low-voltage bulb
placed in a line voltage system could cause a serious electrical fire.
Most decorative lighting designs, such as pinspots, use low-voltage
systems, but functional ones may use 120 volt house current and 75
watt lightbulbs. The transformer for a low-voltage track lighting sys-
tem may or may not be apparent, so it's always safest for homeown-

14
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ers to replace blown lightbulbs with those with identical wattage and
purpose.

Exercise 3. Answer the following questions:

What is indoor lightning?

What is the difference between indoor and outdoor lightning?
What lamps are used in home lightning?

What is track lightning?

What system is track lightning used?

What is a wiring method?

Exercise 4 .Translate these sentences into Russian

While blue light dominates outdoors, indoor lighting emits

very little of it.
Street lights are lightbulbs strung overhead.
Although there's less evidence that regu-

lar indoor lighting can improve mood, it might help.

Inside it was all dark  wood, leather  arm-
chairs, chandeliers and flowers in vases.

University researcher Yao Zhao shows a demonstration rig in
which he uses a short piece of carbon nanotube cable to pro-
vide standard line voltage to a fluorescent light bulb.

The interior is illuminated with track lighting and sleek glass
chandeliers.

Applications of this method are currently limited because cre-
ating normal transistors requires enough heat to destroy any exist-
ing wiring.

Compact flourescent lightbulbs use 75% less electricity than
incandescent bulbs.

Certainly, the wattage on a bulb box is no indication of overall
energy costs.

It was made to be a stationary outdoor lamp, and was not in-
tended to be portable.

Conditional Sentences

Zero Conditionals

YcnoBHble NpeanoXeHust AaHHoro Tuna Bceraa senatotca 100%
WCTUHOW, OHM YacTO OMMUCLIBAIOT 3aKOHbI NMPMPOAbl, OBLIEN3BECTHbIE
UCTUHbI/baKTbl.
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If -clause Main clause BeposiTHOCTH
COBepLICHUSA
aeicTBHUS

Present Present Indefinite  100%

Indefinite

lpumeper If temperature is zero, water freezes. — Ecin Tem-
nepatypa paBHa Hyno, Boaa 3aMep3aeT. (100%  wucTuHa)
If you heat water, it boils. — Ecnv Bbl HarpeeTe Boay, OHa 3aKMNuT.
(100% wncTtunHa)

First Conditionals

YcnoBHble npeanoXxeHus I Tmna BblpaXatloT peasibHbl€, BO3-
MO>XHbIE CUTyaUMM B HAaCTOSILLEM MM ByaylueM.

If -clause Main clause BeposiTHOCTH
COBepIICHUSA
aeicTBUA

Present Future Simple +in-  50-75%

Simple finitive without to

llpumepsi: If 1 see Mary, I will tell her. — Ecnn a9 yBuxy Me-
pu, 51 CKaxy eil. (s Mory ee yBUAETb, @ MOy U He YBUAETD)

Second Conditionals

BblpaXcaloT AeWCTBUS, COBEPLUEHWE KOTOPbLIX B OMpefeneHHbIX
CUTYaUMaX B HAcToseM u 6OyAylyeM OKa3blBaeTCsl HepeasnbHbIM,
BeposaTHOCTb, YTO AeCTBME NPOU3OMAET, paBHA HYSIO.

If -clause  Main clause BeposiTHOCTD
COBEpUICHUS
AecTBUS
Past would + infinitive 0%

Simple without to

lTpumepeni: If 1 had a lot of money, I would travel round the
world. — Ecnm 661 y MeHs1 66110 MHOMO AeHer, 8 6bl NyTelwecTsoBan no
BCeMy CBeTY. (HO Y MeH$l HET TaKkux AeHer).

If I were you, I would drive more carefully in the rain. — Ec-
m 6bl 9 6611 Ha TBOEM MecTe, 9 6bl BEN MalMHY akKypaTHee BO Bpe-
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M5 goxgas. (HO 1 He Ha TBOEM MecTe)

Third Conditionals

BblpaxkaloT BOOBpaxkaeMble CUTyaLMu, OTHOCSILMECH K /IpO-
11/10My. BEpPOSITHOCTb, YTO AEMCTBME NPOU3OMAET, paBHa HYJHO.

If -clause  Main clause BeposiTHOCTH
COBepIICHUSA
aeicTBUA

Past would (could, 0%

Perfect should, might) have
+ past participle

lTpumep.If 1 wouldn’t drink so much, I wouldn’t have got a
fine — Ecnn 6bl 9 He NMW Tak MHOro, MeHs 6bl He owTpadoBanu.
(yTpayeHHble BO3MOXHOCTWN, i MHOFO MW/ B MPOLLIOM, U MO3TOMY Me-
Hs owTpacdosanu).

Exercise 5. Complete with the present simple or will.
Example: T'll give him your message when I __see him (see).

a) Don't forget to turn off the lights before you

(leave)

b) Go to bed when the film . (finish)

c) They married until they find a place to live. (not
get)

d) If I see Emma, I her you are looking for her. (tell)

e) I'll call you as soon as I at the hotel.

f) You won't be able to park unless you there early. (
get)

g) As soon it stops raining, we out. (go)

h) She won't like curry if she spice food. (not like)

i) Don't write anything until I you. (tell)

j) When she finds out what he's done, she furious.
(be)

Exercise 6. Write second conditional sentences.
Example: If you/ speak to your boss, I'm sure he/ understand.
If you spoke to your boss, I'm sure he would understand.

1. It/ be better for me if we/ meet tomorrow. 2. She/ not treat
him like that if the really/ love him. 3. If I/ can live anywhere in the
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I/live in New Zealand. 4. The kitchen/ look bigger if we/ paint it
5. I/ not buy that house if I/ be you. 6. He/ be more attractive

if he/ wear nicer clothes. 7. If we/ not have children, we/ travel more.
8. What/ you do in this situation if you/ be me?

€s.

office.

lost)

more.

Exercise 7. First or second conditional? Complete the sentenc-

Example: If you tell her anything, she will tell everybody in the
(tell)
We'd have a dog if we had a garden. (have)

a) It'll be quickerif we __ a taxi to the airport. (get)

b) If you stopped smoking, you __ better. (feel)

c) What would youdo ifyou __ your job? (lose)

d) If you buy the food, I__ tonight. (cook)

e) I think he'd be happierifhe __ alone. (not live)

f) I'll be very surprised if Marina___ coming here. (not get
g) Where will he liveifhe __ the job in Moscow? (get)

h) If she didn't have to look after her mother, she __life
(enjoy)

Exercise 8.Choose the right variant
1. Before you , don't forget to lock the door.

a) are leaving ) leave

b) will leave d) shall leave

2. Please do not speak to anyone before the police

a) come c) '11 come

b) are coming d) came

3. His parents will be very glad if she the university.
a) enter c) enters

b) '11 enter d) entered

4. When you my brother, you him.

a) '11 see, won't recognize ¢) saw, recognize
b) see, won't recognize d) '11 see, don't recognize
5. We won't discuss the matter until the headmaster

a) '11 arrive ¢) doesn't arrive

b) won't arrive d) arrives

6.IfI any help I my friend.

a) need, '11 phone ¢) '11 need, phone

b) '11 need, '11 phone d) needed, '11 phone
7. Let's before it raining.
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a) to go out, starts 'c) go out, '11 start

b) go out, starts d) going out, '11 start

8. I want to go shopping but if you to come, you
a) want, need ¢) don't want, needn't

b) not want, needn't d) do want, needn't

9. Ifyou on this tram it'll take you to the downtown.
a) '11 get c) got

b) have got d) get

10. He to the country tomorrow if the weather is
fine.

a) go c)'11go

b) goes d) 'd go

Exercise 9. Read and translate the text.

Supplementary text.

What is a Pendant Lamp?

A pendant is something that hangs from something else. In
jewelry, a pendant hangs from a chain or other material. A pendant
lamp is any lamp that hangs from the ceiling by anything such as a
cord, pole or chain. Rather than being directly attached to the electri-
cal fixture, a pendant lamp is suspended from the fixture.

The modern pendant lamp is inspired from the clay pendant
lamps that were hung off the ground in ancient times so that hands
were free and light could be spread out to cover a large area. These
clay-based lamps had animal fat deposits to hold a flame and were
common around 2700 BC. The modern pendant lamp design began to
be glass-based so that the light would shine through from the under-
side of the suspended lamp.

The stained glass Tiffany lamp is a well-known type of pendant
lamp. The colorful Tiffany pendant lamps usually hang from an an-
tique-finished metal chain. Chandeliers are another well-known type
of pendant lamp.

Architect George Nelson designed organically-shaped plastic
pendant lamps in 1952 that were hung from a plastic-coated cord.
These lamps are pear-shaped, ball-shaped and cigar-shaped and their
clear, plain lines are accented by details such as subtle stripes or tex-
tured, vertical ridges. Nelson's pendant lamps use pulled plastic so
that light is exposed without causing a glare.

Not all pendant lamps have a single cord. Some have three or
more "branches," stemming from the electrical fixture, that attach to
one or more lamp shades. Some pendant lamps may be hung in a row
to give an interesting effect that also adds more light to a space.
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Track pendant lamps are joined like the lights in regular track lighting.
However, the difference is that the shades are suspended rather than
being attached right into the track that fits on the electrical fixture.

Pendant lamps tend to add a much more dramatic and stylish
effect to a room than light fixtures that aren’t suspended. The styles
range from sophisticated, like chandeliers, to old fashioned, like Tiffa-
ny lamps, to modern, such as a row of small pendant lamps all of the
same shape, but each a different color. There are now styles and col-
ors of pendant lamps available for every room, taste and budget.

UNIT4. LIGHT-EMITTING DIODE

Exercisel. Read and remember the words and phrases.

A solid-state lighting device — TBepaoTenbHoe YCTPOWCTBO
OCBeLLeHust

A semiconductor diode — nonynpoBoAHMKOBBIV Anoa

Positive charge — nonoXxuTenbHbIN 3apsaa

Negative charge — oTpuuaTenbHbIi 3apsia

Halogen tungsten lamps — ranoreHHble namnel

Energy consumption — notpebneHune anekTposHeprum

Hazardous substances — onacHble BellecTsa

Ultraviolet — ynbTpaduoneToBbii

Exercise 2. Read and translate the text given below.

LIGHT EMITTING DIODES

LEDs (light emitting diodes) are solid-state lighting devices that
produce light when a two ward voltage is applied. A LED consists of a
semiconductor diode containing two slightly different minerals: a P-
type semiconductor has “holes” created by a lack of electrons, pro-
ducing a positive charge. Conversely, the N-type material has an ex-
cess of electrons, resulting in a negative charge. The P- and N-type
semiconductor is placed in direct contact in the diode and the region
where they meet is referred to as the PN junction.

LED is the latest technology that has surpassed all the quali-
ty standards, primarily in brighter results and energy consumption. In
order to develop the LED lighting technology, developed countries
have attached great importance to the test methods and the standard
research of LED. High power LEDs are fast becoming the preferred
lighting solution of the future.

The efficiency of incandescent and halogen tungsten lamps are 12-
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24 lumens per watt, fluorescent lamps are 50-70 lumen per watt and
sodium lamps are 90-140 lumen per watt. The result of this is poor
efficiency as most of power consumption is a result of the heat gener-
ated by these styles of lamps. LED lighting efficiency will reach up-
wards of 200 lumens per watt while maintaining 90% efficiency. This
will be achieved while delivering benefits such as excellent colour ren-
dering index and narrow light spectrum.
Achieving the same light output, the power consumption of LED is
only 1/8 of that for the incandescent lamp, and 1/2 of that for the
fluorescent lamp.
The lifetime of LED based lighting can be 10 years or more based on
hours of daily operation. Products offer advantages such as low heat
emission, no heat radiation, low temperature light source, much cool-
er to the touch, lighting colour and angle can be controlled accurately,
lighting colour is less intensive and damaging to the eye, does not
cause headaches, and no mercury, sodium or other hazardous sub-
stances used.

LEDs are utilized in many industries for many things. Uses for
the interior of automobiles include indicator lights on dashboard
gauges, audio status lights, security status lights and warning signals.
The mobile phone is the largest market of integration for SMD (sur-
face mount diode) LEDs. As a result, mobile phones create a demand
for 3.2 billion LEDs per year. The LED screen has become the new
display medium for advertising and information. It is commonly used
in concert, arena and trade show venues. Its popularity has prompted
the rapid technological development of large-scale integrated circuits.
LEDs are being used in advertising billboards, illumination of commer-
cial building exteriors, landmark buildings, bridges, roads, town cen-
ters and landscape lighting because of the numerous advantages they
offer.

LEDs’ benefits are: saving future maintenance, cost, higher effi-
ciency, lower power usage compared to incandescent. Some LEDs can
be setup to dynamically change colour. LEDs have typically lower in-
fra-red and ultraviolet output. This can also mean a lower fire risk,
especially compared to halogen downlights. Faster warm up time (es-
pecially compared to fluorescent lights) is one of the advantages.
They are usually more rugged. There is normally no glass to break
and no filament to damage via vibration. Today, LEDs have been inte-
grated as warning lights and indicators on most electronics. Many air-
ports, subways, hotels, shopping centers, and individual homes fea-
ture LEDs now.

LEDs’ disadvantages. They may fail prematurely in high tem-
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perature conditions. Not all LED bulbs are dimmable. High powered
LED downlights can be taller than halogen lights, which can be a
problem if roof space is limited. Performance depends on good engi-
neering.

Current situation and prospect of LED lighting. At present, lighting
accounts for about 20% of the power consumption in the world. Re-
ducing this figure is a crucial means of energy savings from both a
financial and environmental standpoint. LEDs are already beginning to
alleviate this energy burden. LEDs' unique advantages are attracting a
lot of attention around the globe. In the USA, it is predicted that LEDs
will replace 55% of incandescent lights and 55% fluorescent lights
within the next 15 years. This will save $35 billion annually in electrici-
ty costs and prevent the emission of 7.5 hundred million pounds of
carbon dioxide. In Taiwan, LEDs will substitute 25% of incandescent
bulbs and 100% of fluorescent lamps in the next 10 years. In Japan,
LEDs will replace 100% of fluorescent lamps within 10 years, which
will generate a net reduction in electricity consumption equivalent to
1-2 nuclear power plants. This will also reduce annual crude oil con-
sumption by over 1 billion liters.

LEDs have existed for several decades but their use in general
lighting applications is still relatively new. The current rapid pace of
technological development in this sector coupled with increasingly-
strained natural resources will only further encourage the evolution of
LEDs. The future of LED lighting is very promising: LEDs are consid-
ered the best market in this coming decade on a global scale.

Although LEDs may seem confusing to begin with, they do pro-
vide some real advantages for the environment and the technological
features. Their long life, rich colour, and easily-controlled features
with integrated electronics offer a scalable lighting solution. As tech-
nology continues to bring rapid improvements in luminous efficiency
and as cost compression persists, applications expand rapidly.

Exercise 3. Answer the following questions:

A) What is a light emitting diode?

B) What does a LED consist of?

C) Why have developed countries paid great attention to the
development of LEDs?

D) Is the power consumption of a LED more efficient than that
of other types of lamps?

E) In what spheres can LEDs be used?

F) What are the main LEDs’ disadvantages?

G) Can LEDs help to reduce electricity consumption?
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Exercise 4. Find the equivalents of the following words and
expressions in the text:

OnacHble BeLlecTBa, COKpalleHue MnoTpebneHust 3neKTpo3Hep-
rMn, CBETOAMOZAbI, SIOMUHECLEHTHbIE NaMmbl, 3TO MO3BOSIUT CIKOHO-
MWUTb, C 3KOHOMWYECKON TOYKWM 3peHusi, MonyrnpoBOAHMKOBLIM Auof,
MOSIOXMTESbHLIN 3apsid, NpeaoTBpaTUTL BbIGPOC YrNEKUCIONO rasa,
TEXHONOrMYeckoe pasBuTHe.

Exercise 5. Translate the following words and expressions into
Russian.

Light emitting diode, expand rapidly, reduction of electricity
consumption, lower power usage, energy savings, the lifetime of LED,
lighting solution of the future, a financial standpoint, relatively new,
incandescent lamps, fluorescent lamps, annual consumption, halogen
tungsten lamps.

Exercise 6. Summarize the text, make use of the following
phrases:

The text under review ...

The subject of the text is ...

At the beginning of the text the author describes ... (explains,
touches upon, analyses, comments ...)

Then (after that, further on) the author passes to ..., gives a
detailed analyses of ...)

To finish with, the author describes ...

In conclusion the author ...

Exercise 7. Remember the Infinitive forms, and translate the
following sentences.

Infinitive Active Passive
Indefinite to ask to be asked
Continuous to be asked
Perfect to have asked to have been asked
Perfect Continuous to have been ask-

ing

1. To solve main problem of photon computer you can use the
chips based on molybdenum disulfide. 2. Optical transistor will enable
to control the propagation of an optical signal beam. 3. On the bases
of this discovery, it is planned to create new devices. 4. There is nor-
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mally no glass to break and no filament to damage via vibration. 5.
Russia was the first country to start the cosmic era. 6. Induction
lamps create light by using electromagnetic field to excite mercury
particles mixed in an inert gas. 7. Mendeleyev’s periodic law to have
been accepted as a universal law of nature is of great importance
nowadays. 8. Computers to have been designed originally for arithme-
tic purposes are applicable for great variety of tasks at present.

Exercise 8. Choose the right variant.
1.1 have seen the film.

a)Iamto c) Neither have I
b) So am L. d) So have 1.

2.1 haven't seen the film.

a) Neither have I c) So have I

b) So I have d) Neither I have
3. I'm tired.

a)Sodol ¢) Neither I am
b) So am I d) Neither am I
4.1 am not tired.

a)Soam I ¢) Neither am I
b) Neither do I d) Neither I am
5. I've been living in Kiev for ten years.
a)Sodol c) Neither have I
b) So am I d) So have I

6.1 haven't been living in Kiev for ten years.
a) I haven't too c) Neither was I
b) Neither have I d) So have I

7.1 was at the theatre yesterday.

a) Neither was I c) Sowas I

b) Neither am I d)SoamI

8.1 wasn't at the theatre yesterday. .
a) Neither was I c)Sodol

b) Neither am I d) Sowas I

9.1 am reading a book now.

a) Neither am I c)Sodol

b) So am I d)SoIam

10. I am not reading a book now.

a) Neither am I ¢) Neither do I
b) Sodo I d) I am not
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UNIT 5. OPTICAL FIBER

Exercisel. Read and remember the words and phrases.

optical fiber — onTnueckoe BOMOKHO

internal reflection — BHyTpeHHee oTpaxeHue

fiber with two modes — BofiokHa ¢ ABYMSI peXnMamm

single-mode fiber — ogHoMOA0BOE BOTIOKHO

index of reflection — nHgekc oTpakeHns

fiber-optic communication — BOSIOKOHHO-ONTUYECKNE JINHWK
CBSI3U

quartz glass — KBapLeBOe CTeK/0

Exercise 2. Read and translate the text given below.
THE STRUCTURE OF OPTICAL FIBER AND ITS USE IN
MODERN TECHNOLOGIES

Imagine that your high-speed Internet, digital television, or
even a cell phone work through a thin glass tube. Everything you type
on your computer or talk on the phone moves to the goal with the
help of glass fibers which are called optical fibers. Actually in recent
years copper Internet cables begin recede into the past. Not without
reason, because fiber optic cables have a much better advantages
compared to conventional cable.

Optical fiber is a thread which is made from an optically trans-
parent material (glass, plastic).It is used to transfer the light.

The principle of light transmission with the help of fiber was de-
scribed in the 19th century, but because of the lack of technology this
idea did not come true. In 1934 the American Norman R. French re-
ceived a patent for an optical telephone system, where the speech
signals were transmitted with the help of light through the bars of
pure glass. For a long time, due to the large attenuation of the light
signal, optical fiber technology could not be used everywhere, so
copper cables were the only signal transmitters.

Only in 1970 it was possible to establish industrial production of
optical fiber with low attenuation.

The benefits of optical fibers are:

It makes possible to transmit data with significantly higher
speed than with copper twisted cable;

Optical cables are not susceptible to interference of electro-
magnetic nature;

The distance on which data can be transferred without a re-
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peater increases.

Illegal data transfer becomes technically more difficult.

The light guide works thanks to a physical phenomenon which
is called total internal reflection. Rays falling from a zone of a denser
medium onto a boundary with a less dense medium reflect complete-
ly, moreover the angle of incidence must be greater than some critical
value.

Usually optical fiber consists of two layers: core and covered
around the optical cladding. Usually pure quartz glass is used in the
manufacture of optical fiber. In the production of optical cladding
companies use quartz glass too, but with the addition of certain addi-
tives such as oxides of germanium, phosphorous, boron, erbium to
achieve another refractive index than the core. This process is called
doping. Actually due to the difference between the refractive indexes,
total internal reflection occurs. Then, in order to protect the optical
fiber from mechanical damage, which may influence on the light con-
ductivity, two polymer layers cover the product. Nowadays there are
two types of fiber optic cables in modern industry: multimode and
single-mode fibers. Multimode cable is used in networks of not great
length up to 2 km. The diameter of the cable core is from 50 to 62.5
microns. However precisely because of such a large diameter, the
light signal fades with increasing distance. This effect is called mode
dispersion. [1]

Mode is a path along
which light spreads in the
optical fiber. Let's say that
we have a fiber with two
modes. Ray number one
extends along the longitu-
dinal axis while the second ray is reflected . Precisely because of mul-
tiple reflections, the trajectory of the second ray will be larger and it
will reach the receiver later. This is the reason for the signal attenua-
tion. Therefore, these cables cannot transmit information over vast
distances properly cause the data ra"te falls.
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H o However, the solution to
this problem is the creation of multimode fiber with a gradient refrac-
tive index of light beams. Unlike a fiber with a stepped index of refrac-
tion, the core with a gradient in- dex contains numerous layers of
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glass which, as you move away from the fiber axis, have a lower re-
fractive index than the previous layer. The result of the formation of
gradient of the refractive index is that the light beams are accelerated
in the outer layers, and although they travel long distances, their
propagation time in the fiber is comparable to the propagation time of
the beams passing along shorter paths near the axis.

But there are some advantages of multimode fiber:

It is easier during assembly.

Radiator for multimode fiber is cheaper and more accessible.

The cable itself is cheaper to produce.

In single-mode fibers there is no modal dispersion due to which
the signal does not decay. The light signal can negotiate a distance
about 10 to 100 km in this fiber. The diameter of these fibers is 7-12
microns. Exactly this diameter is comparable with the wavelength of
light. The working wavelengths are A1 = 1.31 pm and A2 = 1.55 pym.

The advantages of single-mode fibers are:

The light attenuation is minimum.

The distance of the transmitted signal increases.

However, single-mode light sources are much more expensive.
Also installation of a cable with single-mode fiber is more complicated.

As was mentioned earlier, optical fiber is used in the fiber-optic
communication. They are used at different levels from intercontinental
links to home computer networks. The reason of such popularity of
fiber optical communication lines is not only in high signal transmis-
sion rate but in the fact that they have high security against unauthor-
ized access. For example, the largest number of fiber-optic communi-
cation lines was conducted between Europe and the US on the bottom
of the Atlantic Ocean. In 2006, the speed of 40 Mbit / s became quite
standard for one optical fiber. In this case, each fiber, using the tech-
nology of spectral multiplexing of channels, can transmit up to several
hundred channels simultaneously providing a common information
transfer rate, calculated by terabits per second. In 2014, the highest
data transfer rate for optical fiber was installed. It was 255 tbit / s.

The optical fiber is also used as a sensor for measuring voltage,
temperature, pressure and other parameters. The small size and the
virtual absence of the need for electrical power give fiber optic sen-
sors an advantage over traditional electric.

Optical fiber is used in seismic or sonar devices. Systems with a
fiber optical sensor are used in the oil industry, as well as in the fleet
of some countries.

Fiber-optic sensors, measuring temperatures and pressures, are
designed for measurements in oil wells. They are well suited for such
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environments, working at temperatures too high for semiconductor
Sensors.

With the use of polymeric optical fibers, new chemical sensors
are created which are used in the protection of environment, for ex-
ample, for the detection of ammonium in aqueous territories.

The optical fiber is used in the laser gyro. Such technology is
used in Boeing and in some cars for navigation.

Optical fibers are widely used in lighting. They are used as light
guides for medical and other purposes, where bright light must be
delivered to a hard-to-reach zone. In some buildings, optical fibers
direct sunlight from the roof to the part of the building. Fiber-optic
lighting is also used for decorative purposes, including commercial
advertising, art and artificial Christmas trees.

Exercise 3. Answer the following questions:

What is optical fiber?

When was the principle of light transmission with the help of fi-
ber described?

What are optical fibers benefits?

What layers does optical fiber usually consists of?

What are fiber two types of fiber optic cable in modern indus-
try?

What are the advantages of single-mode fiber?

What are the advantages of multimode fiber?

Exercise 4. Find in the text the equivalents of the following
words and expressions.

He3akoHHas nepefaya AaHHbIX, CBETOBOA, BHYTPEHHee OTpa-
XXEHWe, Yron nageHus, onTuyeckoe BOIOKHO COCTOWUT MX ABYX COEB,
KBapLEBOe CTEKN0, repMaHuin, doccop, 60p, nermposaHue, pasHuua
pedpakUMOHHbIX MHAEKCOB, MEAHbI BUTON Kabenb, MOMEXM NEKTPO-
MarHUTHOIO XapakTepa.

Exercise 5. Translate into Russian.

Fiber-optic lighting, polymeric optical fiber, conventional cable,
significantly higher speed, single-mode fiber, multimode fiber, calcu-
late by terabits per second, intercontinental links, bars of pure glass,
more accessible, index of reflection, outer layers, propagation time,
wavelength of light.

Exercise 7. Summarize the text in 7-8 sentences. Make use of
the following phrases:
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The text under discussion reports on ...

The main objective (purpose, aim) of the text is ...

The text discusses (considers, deals, analyses, emphasize) ...
Much attention is given to ...

Exercise 8. Remember the Passive Voice forms, and translate
the following sentences.

Present | Past Future Future in-
the-Past
Indef- | Am is | was were | shall should
inite are Vs | V3 be V3 | would
will be V3

Con- | Am is |was
tinu- | are be- | were being

ous ing V3
V3
Per- have shall  will | should
fect has had been | have been | would
V3 V3
been have V3
V3

Exercise 9. Complete the sentences using the Present Simple
Passive.

Optical fibers (to use) in lighting. 2) Fiber-optic lighting

(to use) in decorative purposes, including commercial advertis-
ing. 3) Eyes (to damage) if you use light emitting diodes. 4)
LEDs (to utilize) in many industries for many things. 5) LEDs

(to supply) with the voltage above the threshold and a current
below the rating. 6) It (to predict) that LEDs will replace 55%
of incandescent lights. 7) LEDs (to consider) the best market in
this coming decade on a global scale. 8) High performance (to
achieve) by deep parallelization of both the program and at the struc-
tural level. 9) optical fibers (to design) for measuring
temperature and pressure? 10) The information (not to trans-
late) to long distances properly. 11) Energy ( to transfer) from
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the magnet to the mercury in the tube.

Exercise 9. Complete the sentences using the Past Simple Pas-
sive.

1.As it (to mention), optical fiber is used as a sensor for
measuring voltage. 2) The induction lamp (to invent) by Nobel
laureate J. Thompson. 3) Whom the induction lamp (to invent)
by? 4) The first electrodeless lamp (to demonstrate) by Nikola
Tesla in 1893. 5) The lamp ( to power) by electromagnetic
field of a nearby large “Tesla Coil”. 6) A light bulb ( to produce)
by Edison’s team. 7) The first electric meter (to invent) to
track how much electricity each customer was using. 8) The history
of the electric bulb ( to fill) with rivalry, failures and great
achievements. 9) The lamp (to bring) into the public eye and

(to improve) by Tesla. 10) The tungsten filament (to
invent) by European inventors in 1904. 11) Optical fiber industrial
production (to establish) in 1970.

Exercise 10. Complete the sentences using different forms of
the Passive Voice.

1.The electric bulb (to call) the most important invention
since man made fire. 2) 55% fluorescent lights (to replace)
with light emitting diodes. 3) A demand for 3.2 billion LEDs (to
create) next year. 4) Until law and order becomes a norm, consumers

(to leave) with the difficult challenge of trying to determine
which products are best suited for their applications. 5) Optical fiber

(to use) in seismic and sonar devices next decade. 6) Who

the first electric bulb (to invent) by? 7) The main prob-
lem of photon computer (to solve) in the nearest future. 8)
The properties of a silicon nanoparticle (to change) by irradiat-
ing it with intense and ultrashort laser pulse. 9) LEDs easily

(to broke). 10) In the nearest future all light bulbs (not
to replace) with LEDs, because they produce light in only one direc-
tion.

UNIT 6. TYPES OF LAMPS

Exercisel. Read and remember the words and phrases.

Artificial luminous radiation — nckycctBeHHoe cBeTsLleecs uM3-
NyyeHune

Temperature elevation — noBbleHne TeMnepaTypbl
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Electrical current — anekTpuyeckuii Tok

Incandescence — naMnbl HakanMBaHUs

Luminescence - NIOMUHECLIEHTHbIE SlaMnbl

Luminous radiation — ceBeToBOE M3NTYy4YEHUE

High Intensity Discharge — paspsa BbICOKON MHTEHCMBHOCTM

Mercury vapours — napbl pTyTu

Low pressure sodium lamp — HaTpueBasi 1aMna HWU3KOro Aasse-
HUS

High pressure sodium lamp — HaTpueBasi 1amMna BbICOKOro AaB-
neHunst

Metal halide lamp — meTannuyeckas ranovgHas namna

Exercise 2.Read and translate the following text.

TYPES OF LAMPS

Artificial luminous radiation can be produced from electrical en-
ergy according to two principles:

Incandescence: It is the production of light via temperature
elevation. The most common example is a filament heated to white
state by the circulation of an electrical current. The energy supplied is
transformed into heat by the Joule effect and into luminous flux.

Luminescence: It is the phenomenon of emission by a mate-
rial of visible or almost visible luminous radiation. A gas (or vapours)
subjected to an electrical discharge emits luminous radiation (Electro-
luminescence of gases). Since this gas does not conduct at normal
temperature and pressure, the discharge is produced by generating
charged particles which permit ionization of the gas.

The nature, pressure and temperature of the gas determine the
light spectrum. Photoluminescence is the luminescence of a material
exposed to visible or almost visible radiation (ultraviolet, infra-
red).When the substance absorbs ultraviolet radiation and emits visi-
ble radiation which stops a short time after energization, this is fluo-
rescence.

Incandescent lamps:

Incandescent lamps are historically the oldest and the most of-
ten found in common use. They are based on the principle of a fila-
ment rendered incandescent in a vacuum or neutral atmosphere
which prevents combustion. A distinction is made between: standard
incandescent bulbs and halogen incandescent bulbs. Standard incan-
descent bulbs contain a tungsten filament and are filled with an inert
gas (nitrogen and argon or krypton).Halogen Incandescent bulbs also
contain a tungsten filament, but are filled with a halogen compound
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and an inert gas (krypton or xenon). This halogen compound is re-
sponsible for the phenomenon of filament regeneration, which in-
creases the service life of the lamps and avoids them blackening. It
also enables a higher filament temperature and therefore greater lu-
minosity in smaller-size bulbs.
The main disadvantage of incandescent lamps is their significant heat
dissipation, resulting in poor luminous efficiency.

Fluorescent lamps

This family covers fluorescent tubes and compact fluorescent
lamps. Their technology is usually known as “low-pressure mercury”.
In fluorescent tubes, an electrical discharge causes electrons to collide
with ions of mercury vapor, resulting in ultraviolet radiation due to
energization of the mercury atoms.

The fluorescent material, which covers the inside of the tubes,
then transforms this radiation into visible light. Fluorescent tubes dis-
sipate less heat and have a longer service life than incandescent
lamps, but they do need an ignition device called a “starter” and a
device to limit the current in the arc after ignition. This device called
“ballast” is usually a choke placed in series with the arc.

Compact fluorescent lamps are based on the same principle as
a fluorescent tube. The starter and ballast functions are provided by
an electronic circuit (integrated in the lamp) which enables the use of
smaller tubes folded back on themselves.

Type of HID (High Intensity Discharge) Lamp:

The term High Intensity Discharge or HID describes lighting
systems that produce light through an electrical discharge which typi-
cally occurs inside a pressurized arc tube between two electrodes. In
general, these systems feature long life, high light output for the size
of the lamp and increased efficiency compared to fluorescent and in-
candescent technologies. HID lamps are named by the type of gas
and metal contained within the arc tube. There are five different fami-
lies of HID: Mercury Vapor, High Pressure Sodium, Quartz Metal Hal-
ide, Pulse Start Quartz Metal Halide, and Ceramic Metal Halide.

HID lamps require a ballast to operate. Typically, the HID bal-
last (sometimes with the addition of a capacitor and igniters) serves
to start and operate the lamp in a controlled manner.

HID lamps take several minutes to warm-up. Full light output is
reached after the arc tube temperature rises and the metal vapours
reach final operating pressure. A power interruption or voltage drop
will cause the lamp to extinguish. Before the lamp will re-light, it must
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cool to the point where the lamp’s arc will re strike.

There are four basic types of lamps considered as HID light
sources:

Mercury vapour,

Low pressure sodium,

High pressure sodium and

Metal halide.

All are arc discharge lamps. Light is produced by an arc dis-
charge between two electrodes at opposite ends of the arc tube with-
in the lamp.

Each HID lamp type has its own characteristics that must be in-
dividually considered for any lighting application.

(1) High Pressure Sodium

s

Efficacy: 80 to 140 lumens per watt.

Life: A long lamp life of 20,000 to 24,000 hours, and the best
lumen maintenance of all HID sources.

Wattages: 35W to 1000W and the warm-up time is from 2 to
4 minutes.

Re-strike time: Approximately 1 minute.

Applications: Roadway lighting

High pressure sodium and metal halide lamps comprise the ma-
jority of HID lighting applications.

The biggest drawback of high pressure sodium is the yellowish
colour light output, but it is acceptable for use in many industrial and
outdoor applications (e.g. Roadway lighting).

(2) Low Pressure Sodium

A

¥
Low pressure sodium (LPS) lamps are grouped with HID lamps,
but in fact do not have a compact, high intensity arc. They are more
like a fluorescent lamp with a long stretched-out arc.
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Colour: LPS lamps have no colour rendering index as the col-
our output is monochromatic yellow.

Efficacy: 100 to 185 lumens per watt

Wattages: 18W to 180W

Life: Average 14,000 to 18,000 hour lifetimes.

Re-strike time: shortest re-strike time among HID sources
only 3 to 12 seconds.

Applications: LPS has few viable applications beyond street,
parking lot and tunnel lighting.

They have excellent lumen maintenance but the longest warm
up times, from 7 to 15 minutes.

(3) Metal Halide

e

r

Efficiency: Efficacy of 60 to 110 lumens per watt

Warm-up Time: 2 to 5 minutes.

Re-strike time: 10 to 20 Minutes.

Wattages: 20W to 1000W

Life: 6,000 to 20,000 hours.

Applications: This technology is ideal for Lamp applications
requiring truer colour as in fruit, vegetable, Clothing and other accent
lighting in retail displays.

Wattages from 1500W to 2000W are specialty lamps used for
sports lighting, and have lamp life ratings of only 3000 to 5000 hours.

Advantages: The advantage of metal halide lighting is its
bright crisp, white light output suitable for commercial, retail, and in-
dustrial installations where light quality is important. However, lumen
maintenance over the life of the lamps is less than optimal relative to
other HID sources.

The arc tube material for metal halide lamps was quartz until
1995 when ceramic arc tube technology was developed.

Ceramic arc tubes are now predominantly used in low wattage
(20W to 150W) lamps, though new designs up to 400W have
emerged in recent years.

GENERAL BALLAST DESCRIPTION:
HID lamps provide light from an electric discharge or arc and
have a negative resistance characteristic that would cause them to
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draw excessive current leading to instant lamp destruction if operated
directly from line voltage.

The ballast is a power supply for arc discharge lamps. Its pur-
pose in HID lighting is to provide the proper starting voltage to initiate
and maintain the lamp arc and to sustain and control lamp current
once the arc is established.

Ballasts and lamps are designed to meet standards for inter-
change ability between lamps and ballasts of the same type and watt-
age. A lamp must be operated by the ballast designed for that lamp,
as improper matching of lamp and ballast may cause damage to the
lamp or ballast or both.

For many years all HID ballasts were magnetic ballasts operat-
ing at the power line frequency of 50 or 60 Hertz to provide proper
lamp operation.

In the past few years electronic ballasts have been developed,
primarily for metal halide lamps, using integrated circuits that monitor
and control lamp operation. Electronic ballast circuits sense lamp op-
eration characteristics and regulate lamp current to operate the lamp
at constant wattage, thus providing a more uniform light output and
color rendition throughout lamp life.

They also sense lamp end of life and other circuit conditions
and shut down the ballast when the lamp operating characteristics fail
to meet operating specifications

Exercise 3. Answer the following questions

What are the principles luminous radiation can be produced?

What is the most common example of incandescence?

How does luminescence light is produced?

Is there any difference between photoluminescence and the
luminescence?

What principle are incandescence lamps based on?

Which kind of lamps is usually known as “low-pressure mercu-
ry” technology?

What types of High Intensity Discharge Lamps do you know?

Exercise 4. Find in the text the equivalents of the following
words and expressions.

MeTannuueckas ranovgHasi namna, UHTerpasnbHble CXeMbl, 3KC-
nnyaTauMoHHble XapaKTepPUCTUKM, MOCTOSIHHAS MOLLHOCTb, paBHOMep-
Hbli CBETOBOW MOTOK, LiBETOMNEpeAaYa, SNeKTPUYECKNiA paspsag, MrHo-
BEHHOE pa3pyLUEeHMe NaMribl, UCTOYHUK NUTaHWSI.
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Exercise 5. Translate into Russian.

Metal halide, artificial luminous radiation, high intensity dis-
charge, temperature evaluation, efficiency, high pressure sodium,
lighting application, fluorescent tubes, bright crisp, ceramic arc tube
technology, krypton or xenon, visible luminous radiation.

Exercise 6. Remember the Gerund forms, and translate the fol-
lowing sentences

Participle Active Passive
Present using being used
Perfect having used having been used

Exercise 7. Find the gerund. Translate the sentences.

1) He succeeded in translating this difficult text. 2) Producing
light is a profitable business. 3) The machine needs cleaning. 4) I am
quite serious in saying that I don’t want to go abroad. 5) My trying to
convince him is of no use. 6) The librarian didn't object to the reader
keeping the book one day longer. 7) Reading a good book gives me a
lot of pleasure. 8) He never agreed to their going on that dangerous
voyage. 9) He thinks of reading his report at the next conference. 10)
After reading the article he made a short summary of it. 11) By read-
ing much we learn much. 12) I'm glad to have the opportunity of
reading this book. 13) Reading English is necessary for every engi-
neer. 14) His having read that article helped him with his term work.
15) I don’t remember asking this question by anybody.

Exercise 8. Complete the sentences using the gerund.

1) (to find) gas and oil deposits at large depth is not an
easy technological task. 2) He is good at (to solve) mathemati-
cal equations. 3) His favorite pastime is (to play) computer

games. 4) A young scientist is very proud of (to choose) to rep-
resent his university at the international conference. 5) He gave up

the idea of (to buy) new equipment. 6) He has always dreamt
of (to visit) other countries. 7) He persisted in (to try) to
solve that difficult problem. 8) He seems sorry for (to be) inat-

tentive at the lectures. 9) After thoroughly (to examine) the
student, the professor gave him a satisfactory mark. 10) After thor-
oughly (by the examination commission, the student was given
a satisfactory mark. 11) This job is not worth (to take). 12)
After (to look) through and (to mark) the students’ papers, the

teacher handed them back. 13) She was proud of (to
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award) the first prize. 14) The teacher was surprised at the students
(to do) the task so quickly. 15) You have never mentioned your
(to be) in Greece.
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