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INTRODUCTION
BBEJIEHUE

Hacrosimee ydyeOHOe mocoOue Ha aHTIIMKACKOM A3BIKE MPETHA3HAUEHO ISt
ctynentoB |l kypca ouHoit dopmbel 00yuenus mno Hampabienuto 13.03.01
«TennosHepreTika W TEIUIOTEXHHWKA» W HAMKMCAaHO B COOTBETCTBUU C paboueit
nporpaMMoOi H Y4eOHBIM IIJIJAaHOM JUCHMIUIMHBI «MHOCTpaHHBIA SI3BIK» IS
HES3bIKOBBIX BY30B.

Temarnka pazziefioB OTpa)kaeT PEKOMEHJIOBAHHYIO ISl HES3BIKOBBIX BY30B
nporpaMmy OOY4YEHUST HWHOCTPAHHOMY SI3BIKY M COOTBETCTBYET TpeOOBaHUAM
roCyJIapCTBEHHOTO CTaH1apTa TPETHETO MOKOJICHUS.

[Tocobue cocrouT w3 4 pas3nenoB, U3 KOTOPHIX TEPBBIM pa3fen BKIOYAET
HayYHO-TEXHUYECKUE TEKCThl U TEPMHUHOJIOTMYECKYIO JIEKCUKY, & TaKXKE€ Pa3JIMYHbIC
YIPaXXHEHUs JIEKCUMYECKOTO XapakTepa, KeWc-3alaHus. BTopou pasnesn CoAepKUT
TEKCTHI JIJIs1 JOTIOJIHUTEIIBHOTO YTEHUS U IepeBoia. TpeTHil pa3aen BKIIOYAET YCTHbBIC
TEMBI, BOIIPOCHI I OOCYKICHHUS M Pa3BUTHS Pa3TOBOPHBIX HABBIKOB PEYH, ITaIlbl
CO3/IaHUsI YCTHOUM Tpe3eHTalluu. B 4eTBepTOM TEOPETHUKO-TpaMMaTUUECKOM pa3jiesie
Ha MpUMEpaAX paccMaTpUBAIOTCS Haubojee TPYIHbIE KOHCTPYKIUU AHTIUUCKOTO
sa3blka ¢ WHQUHUTUBOM, TEpPyHAMEM M TMPUYACTUEM, a TaK¥XKe COJepiKaTcs
pasHooOpa3Hble TpaMmaTudeckue ynpaxHeHus. Llenpto mocobusi  siBisieTcs
dbopMupoBaHHE HaBbIKa UTEHHUS M TMEPEBOJA OPUTHMHAIBHON JUTEpaTyphl IIO
CIECHMAIIBHOCTH Ha AaHTJIMMCKOM $I3bIKE€ C W3BJICYCHUEM IOJIE3HOW HH(pOpMaIUU,
U3YYEHHE CHEHUAIBHOM W TEPMHUHOJOTHMYECKOM JIEKCUKH, COBEPUICHCTBOBAHUE
rpaMMaTHYECKUX U PAa3rOBOPHBIX HABBIKOB.

B koHile mocoOusi ecTh CIOBapHbIi MHUHUMYM C OCHOBHBIMH TEPMHUHAMH,
COKpAIIICHUSIMHU U YCJIOBHBIMU 0003HAYEHUSIMU.

TemaTuka TEKCTOB MOCOOMS HOCHUT OOIEHAy4YHBIA U MPOGeCcCHOHATbHBIN
xapaktep. [locoOue mnpenHazHayeHO Uil MPAKTHUUECKUX 3aHITHH; YIpaKHEHUS,
coJiepKalirecs: B HEM, ITOMOTAlOT Pa3BUTh HABBIKU CaMOCTOSITENIBHOW pabOThI Haj
OpPUTHMHAIBHBIMU HAYYHO-TEXHUYECKUMU TEKCTAMU.



SECTION |
TEXTS AND EXERCISES ABOUT MODERN ENERGY INDUSTRY

Unit 1. Nuclear energy

Exercise 1

Distribute the following words and phrases into two groups: (1) types of
energy (1) and equipment (2) to produce energy. Translate them into Russian.

Atomic energy plant, electrical energy fire, fossil fuels, gas power, gas station,
gasworks, generating station, generator, geothermal energy, greenhouse effect, heat
exchanger, hydraulic power, hydroelectric energy, hydroelectric scheme, kinetic
energy, magnetic energy, motor nuclear energy, nuclear plant power station,
powerhouse, solar cell, solar energy, solar panel, steam power, tidal barrage, tidal
power, tide mill, turbine, water power, waterfall, waterworks, wave power, wind farm,
wind power, windmill.

Exercise 2

Match the definitions with different types of energy: 1. Nuclear energy.
2. Mechanical energy. 3. Thermodynamics. 4. Electric power. 5. Magnetic.
6. Sonora. 7. Chemistry.

A. It is stored in the bonds of chemical compounds.

B. Sound energy is related to sound and its propagation by waves.

C. Magnetic energy is the energy that is generated in a magnetic field.

D. Related to the movement of electrons in a conductor.

E. This type refers to the internal energy of a thermodynamic system.

F. It includes two types of energy: potential and Kinetic. It depends on the

position and speed of a body.
G. It is obtained from the energy contained within the nuclei of the atoms.

Exercise 3

Translate the nouns into Russian, mind the suffixes of the noun “-ty”,
“tion”, “-ion”, *““-ance/ence”: utilization, transportation, electricity, innovation,
emission, radiation, safety, permission, authority, contamination, activity.

Exercise 4

Work in small groups. Think of advantages and disadvantages of nuclear
power production. Then compare your answers with these statements.

1. Nuclear power also has a lot fewer greenhouse emissions. It has been
determined that the amounts of greenhouse gases have decreased by almost half
because of the prevalence in the utilization of nuclear power. Nuclear energy has the
least effect on nature since it doesn’t discharge any gasses like methane and carbon
dioxide, which are the primary “greenhouse gasses.”

2. Nuclear power produces very inexpensive electricity. The cost of the uranium,
which is utilized as a fuel in this process, is low. Also, even though the expense of


https://nuclear-energy.net/what-is-nuclear-energy/atom/electron
https://nuclear-energy.net/energy
https://nuclear-energy.net/what-is-nuclear-energy/atom

setting up nuclear power plants is moderately high, the expense of running them is
quite low.

3. It is more compelling and more proficient than other energy sources. The
amount of fuel required by nuclear power plant is comparatively less than what is
required by other power plants as energy.

4. It doesn’t rely on fossil fuels and isn’t influenced by fluctuating oil and gas
costs. Coal and natural gas power plants discharge carbon dioxide into the air, which
causes a number of environmental issues. With nuclear power plants, carbon emissions
are insignificant.

5. As arule, anuclear power plant creates 20 metric tons of nuclear fuel per year,
and with that comes a lot of nuclear waste. When you consider each nuclear plant on
Earth, you will find that that number jumps to approximately 2,000 metric tons a year.

6. The greater part of nuclear waste transmits radiation and high temperature,
implying that it will inevitably consume any compartment that holds it. It can also cause
damage to living things in and around the plants.

7. Nuclear power plants create a lot of low-level radioactive waste as transmitted
parts and supplies. Over time, used nuclear fuel decays to safe radioactive levels,
however this takes a countless number of years. Even low level radioactive waste takes
hundreds of years to achieve adequate levels of safety.

8. Just like other sources of fuel, uranium is also finite and exists in few of the
countries. It is pretty expensive to mine, refine and transport uranium. It produces
considerable amount of waste during all these activities and can result in environmental
contamination and serious health effects, if not handled properly.

9. Nuclear energy has immense power. Today, nuclear energy is used to make
weapons. If these weapons go into the wrong hands, that could be the end of this world.
Nuclear power plants are prime target for terrorism activities. Little lax in security can
be brutal for humankind.

Exercise 5
Make up a table of advantages and disadvantages of nuclear power
production.
| Advantages | Disadvantages |

Exercise 6

Answer the following questions:

. What kind of energy is nuclear power?

What forms of energy do you know?

What do you know about the reasons of using energy of the nuclear?

. What is the most important problem concerning the nuclear energy?

Can you differentiate fission from fusion?

Which actions do people have to do to control the appropriate using of the
nuclear energy?

Mmoo w>



Exercise 7

Fill in the gaps into the sentences with the appropriate nouns (waste, energy,
power, accident, reactor, power plant (NPP), fuel, weapons).

1. The normal life of nuclear ... is anywhere from 40 — 60 years, depending on
how often it is used and how it is being used.

2. Numerous nations are putting a lot of time and money into nuclear....

3. The Chernobyl ... occurred on 26 April 1986 at the Chernobyl Nuclear Power
Plant in Ukraine.

4. Nuclear ... is produced when an atom is split (fission) or combined (fusion).

5. Nuclear ... doesn’t rely on fossil fuels and isn’t influenced by fluctuating oil
and gas costs.

6. Nuclear power plant creates tons of nuclear ... every year.

7. Uranium was utilized as an energy source due to the vast production and
development of nuclear ... such as an atomic or hydrogen bomb.

8. One of the major concerns with nuclear energy is the ... .

Exercise 8

Give the English equivalents to the words and word collocations. Remember
them: spepnas sHepreTwka, npeoOJaaHWE WCIIOJIB30BAHUS SICPHONM DHEPIHH;
coopyxeHue u skcmryatanus ADC; npubIU3UTEILHO, TAPHUKOBBIC T'a3bl; METaH U
JIBYOKHUCH YTJIepO/a; HEeOIaronpusiTHOEe BO3JEHCTBUE; HE 3aBUCETh OT MCKOMAEeMOTO
TOILUIMBA; IIPU HEKOPPEKTHOU SKCILTyaTalUU.

Exercise 9

Give the synonyms to the following words from the text: numerous,
compelling, approximately, feasible, to discharge, to require, to achieve.

Exercise 10

Give the antonyms to the following words: insignificant, unfavorable,
immense, finite, inexpensive.


https://greentumble.com/7-reasons-why-nuclear-waste-is-dangerous/

Unit 2. Thermal energy

Exercise 1
Read the text and fill in the gaps with the appropriate words.
Water exists in ... in three ... : in the solid forms as ... , in liquid state as ... ,

and in the gaseous formas ... .

At all ... between 0° and 100 °C it exists in the liquid ... and above 100 °C it
assumes the ... form under the natural atmospheric ... .

The melting ... of ice is always found to be a constant ... , and it is taken as the
zero of the centigrade ... .
Water may be ... below 0° without becoming solid, but ice can never ... at a
temperature above 0 °C. In passing from the solid to the ... state water becomes
reduced in volume, and on freezing an ... takes place. (See the key on page 74)

Exercise 2
Read and translate the following text.

Text 1
Heat engines

Gasoline-powered engines, diesel engines, steam turbines, and gas turbines are
examples of heat engines. All heat engines work on a cyclic principle of extracting
thermal energy from some source, converting some of this energy to useful work, and
rejecting the remaining energy to something at a lower temperature. In an automobile
engine, the ignition of a gasoline vapor-air mixture produces a gas at a temperature
several hundred degrees above room temperature. The pressure of the gas forces a
piston downward, doing work. The gas cools and is ejected out the exhaust at a
temperature significantly lower than at the time of ignition. A heat engine converting
thermal energy to work cannot function unless there is a temperature difference
between the source and exhaust. The larger the temperature difference, the greater the
efficiency of the engine. Usually, the lower temperature is that of the engine’s
surroundings and the ignition temperature is significantly higher.

If it were it is practical to have a temperature lower than what exists naturally in
our environment, a heat engine could be built in which this temperature was the exhaust
temperature and the temperature of the environment was the higher temperature. Heat
engines extracting thermal energy from the surface water of an ocean, and rejecting
thermal energy to the cooler sub-surface water, have been proposed. They would not
be very efficient because the temperature difference would be small and they would
not be easy to construct. The attraction is related to the huge amount of thermal energy
In the oceans, which cover roughly two-thirds of the earth’s surface.



Exercise 3
Match the words on the left with their appropriate meanings on the right.

1.thermal energy A. the part of a vehicle that converts some of
thermal energy to useful work to make it move

2. pressure (n) B. to suddenly send something out

3. efficiency (n) C. the sum of all the random kinetic energies of

the molecules in a substance, that is, the energy
in their motions.

4. ignition temperature D. the force produced by
the quantity of gas or liquid
5. reject (v) E. the lowest temperature at which a combustible

substance when heated (as in a bath of molten
metal) takes fire in air and continues to burn

6. heat engine F. to throw away something that has just been
made, because its quality is not good enough

7. eject (v) G. the quality of working of an engine
without wasting energy

8. exhaust (n) H. a pipe on a car

or machine that waste gases pass through

Exercise 4

Join the sentences below using therefore, but, because.

1. This energy is called internal energy ... it is internal to the confines of the
substance.

2. The sum of all the random Kinetic energies of the molecules is called thermal
energy, ... , thermal energy is directly proportional to the Kelvin temperature.

3. No molecule has a definite speed or kinetic energy, ... a molecule has a
definite average kinetic energy that depends on the temperature.

Exercise 5

Read the sentences and correct any mistakes.

1. The high the temperature, the greater the thermal energy.

2. All matter composed of molecules or atoms.

3. Particle may interact with each other or their surroundings.

4. A molecule have a definite average kinetic energy that depends on the
temperature.

Exercise 6

Read the sentences and tick the ones that are true according to the text or
put a cross (X) next to the ones that are false.

1. A heat engine is a device able to transform work into heat.

2. Boiler, turbine, condenser and pump together constitute a heat engine.

3. The transfer of heat between two bodies in direct contact is called conduction.

4. When a body A is in thermal equilibrium with a body B, and also separately
with a body C, then B and C will be in thermal equilibrium with each other.

See the key on page 84


https://www.ldoceonline.com/dictionary/vehicle
https://www.ldoceonline.com/dictionary/quantity
https://www.ldoceonline.com/dictionary/gas
https://www.ldoceonline.com/dictionary/liquid
https://www.ldoceonline.com/dictionary/throw
https://www.ldoceonline.com/dictionary/quality
https://www.ldoceonline.com/dictionary/quality
https://www.ldoceonline.com/dictionary/waste
https://www.ldoceonline.com/dictionary/energy
https://www.ldoceonline.com/dictionary/pipe
https://www.ldoceonline.com/dictionary/machine
https://www.ldoceonline.com/dictionary/waste
https://www.ldoceonline.com/dictionary/gas
https://www.ldoceonline.com/dictionary/pass

Exercise 7
Use the dictionary to complete the table.

Noun adjective verb Person/technical
device
Benefit beneficial Beneficiary
compose
Rejection
mover
Exercise 8

Find the odd one out in the group of words. Explain why.
fossil fuel, geothermal energy, solar energy
liquids, molecules, atoms, particles
coal, fuel oil, gasoline, diesel
steam turbine, diesel, gas turbine, nuclear reactor
capacity, electricity, activity, efficiency

Exercise 9

Make a heat transfer quiz.

1. Every object emits ...? (A. heat. B. infra red radiation. C. kinetic energy.
D. Thermal energy).

2. When liquid evaporates the particles ... . (A. slow down. B. speed up and
escape. C. speed up and remain in the liquid. D. speed up).

3. Condensation is the change of ... . (A. solid to liquid. B. solid to gas. C. liquid
to gas. D. gas to liquid).

4. The types of heat transfer are ... . (A. conduction, convection. B. conduction
and radiation. C. convection and radiation. D. All mentioned).

5. You can increase evaporation by ...? (A. increase the surface area of liquid.
B. increase the temperature of liquid. C. creating a draught (tsra). D. All mentioned.

See the key on page 84
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Unit 3. Thermal power plant

Exercise 1

Discuss the questions in pairs:

1. What is the largest thermal power plant in Russia? What type of fuel does it
run on?

2. Of the coal-fired power plants what is the largest thermal power plant?

3. What capacity do the largest Russian TPPs have?

4. What is the main task of the development of thermal generation in our country
today.

5. What problems do you think our energy industry faces with?

Exercise 2
Match the parts of these statements to make full sentences. Then read and
translate them.

1. A steam power plant... A. are non-renewable power stations.

2. Thermoelectric power plants are... B. by the thermodynamic water/steam
turbine cycle (Rankine cycle). In this
case, the steam source is to generate the
steam that drives the turbine.

3. Solar energy plant is... C. converts the energy in nuclear
reactions or in coal, oil or gas into
mechanical or electric energy through
the expansion of steam from a high
pressure to a low pressure in a turbine or
engine.

4. Coal-fired power plants ... D. an example of a renewable power
plant.

5. The conversion thermal energy into E. thermal power stations whose
electrical energy is done... objective is to transform thermal energy
into electrical energy. Generally, they
use their heat source to boil water and
then generate electricity.

Exercise 3

Match the names of different types of thermal power plants with their
descriptions: 1. Nuclear power plant. 2. Classic. 3. Biomass. 4. Solid waste
combustion:

A. They obtain energy from the combustion of fossil fuels.

11



B. The energy is obtained from forest and agricultural residues’ combustion or
the famous energy crops.

C. They obtain energy through the combustion of treated garbage.

D. They generate energy thanks to the fission reactions of uranium atoms.

Coal Coal
Storage ‘ Handling

ash Ash
Storage ﬁ Handling
|

Fig. 1. Layout of Steam Power Plant

Exercise 4

Study the Fig. 1 which shows various components of the steam power plant
andwatch a video about how it works https://www.youtube.com/
watch?v=IdPTuwKEfmA, then read the text about how a steam power plant
works.

Text1
How does a steam power plant work?

In the steam power plant the pulverised coal is fed into the boiler and it is burnt
in the furnace. The water present in the boiler drum changes to high pressure steam.
From the boiler the high pressure steam passed to the superheater where it is again
heated up to its dryness. This superheated steam strikes the turbine blades with high
speed and the turbine starts rotating at high speed. A generator is attached to the rotor
of the turbine and as the turbine rotates it also rotates with the speed of the turbine. The
generator converts the mechanical energy of the turbine into electrical energy. After
striking on the turbine the steam leaves the turbine and enters into the condenser. The
steam gets condensed with the help of cold water from the cooling tower. The
condensed water with the feed water enters into the economiser. In the economiser the

12


https://nuclear-energy.net/nuclear-power-plant-working/nuclear-fuel/uranium
https://nuclear-energy.net/nuclear-power-plant-working/nuclear-fuel/uranium
https://www.youtube.com/watch?v=IdPTuwKEfmA
https://www.youtube.com/watch?v=IdPTuwKEfmA

feed water gets heated up before entering into the boiler. This heating of water increases
the efficiency of the boiler. The exhaust gases from the furnace pass through the
superheater, economiser and air pre-heater. The heat of this exhaust gases is utilised in
the heating of steam in the superheater, feed water in the economiser and air in the air
pre-heater. After burning of the coal into the furnace, it is transported to ash handling
plant and finally to the ash storage.

Exercise 5

Match the names of the components of the steam power plant with their
functions, translate them:
1. Coal Storage. 2. Coal Handling. 3. Boiler. 4. Air-preheater. 5. Economiser.
6. Turbine. 7. Generator. 8. Ash Storage. 9. Dust Collector. 10. Condenser. 11. Cooling
Tower. 12. Chimney. 13. Feed Water Pump.

A. It is the mechanical device which converts the kinetic energy of the steam to the
mechanical energy.

B. As its name indicates it economises the working of the boiler. It heats the feed
water to a specified temperature before it enters into the boiler drum. It takes the heat
from the burnt gases from the furnace to do so.

C. Itis used to pre-heat the air before entering into the boiler furnace. The pre heating
of air helps in the burning of fuel to a greater extent. It takes the heat from the burnt
gases from the furnace to heat the air from the atmosphere.

D. It is coupled with the turbine rotor and converts the mechanical energy of the
turbine to the electrical energy.

E. It converts the water into high pressure steam. It contains the furnace inside or
outside the boiler shell. The combustion of coal takes place in the furnace.

F. Here the coal is converted into the pulverised form before feeding to the furnace.
A proper system is designed to transport the pulverised coal to the boiler furnace.

G. It condensates the steam that leaves out turbine. It converts the low pressure steam
to water. It is attached to the cooling tower.

H. It is the place where coal is stored which can be utilised when required.

I. It is used to store the ash after the burning of the coal.

J. It is a tower which contains cold water. Cold water is circulates to the condenser
for the cooling of the residual steam from the turbine.

K. It is used to release the hot burnt gases or smoke from the furnace to the
environment at appropriate height. The height of the tower is very high such that it

13



can easily throw the smoke and exhaust gases at the appropriate height. And it cannot
affect the population living near the steam power plant.

L. It collects the dust particle from the burnt gases before it is released to the chimney.

M. It is used to transport the feed water to the boiler.

See the key on page 84

Exercise 6
Read and translate the text.

Text 2
Basics of steam generation

A boiler is a container, partially filled with water. Combustion of fuel produce
heat, which is transferred to the container and makes the water evaporate. The vapor
or steam can escape through a pipe that is connected to the container and be transported
elsewhere. Another pipe brings water (called “feed water”) to the container to replace
the water that has evaporated and escaped.

Since the pressure level in the boiler should be kept constant (in order to have
stable process values), the mass of the steam that escapes has to be equal to the mass
of the water that is added. If steam leaves the boiler faster than water is added, the
pressure in the boiler falls. If water is added faster than it is evaporated, the pressure
rises. If more fuel is combusted, more heat generated and transferred to the water. Thus,
more steam is generated and pressure rises inside the boiler. If less fuel is combusted,
less steam is generated and the pressure sinks.

The steam boiler provides steam to a heat consumer, usually to power an engine.
In a steam power plant a steam turbine is used for extracting the heat from the steam
and turning it into work. The turbine usually drives a generator that turns the work from
the turbine into electricity. The steam, used by the turbine, can be recycled by cooling
it until it condensates into water and then return it as feedwater to the boiler. The
condenser, where the steam is condensed, is a heat exchanger that typically uses water
from a nearby sea or a river to cool the steam. In a typical power plant the pressure, at
which the steam is produced, is high. But when the steam has been used to drive the
turbine, the pressure has dropped drastically. A pump is therefore needed to get the
pressure back up. Since the work needed to compress a fluid is about a hundred times
less than the work needed to compress a gas, the pump is located after the condenser.
The cycle that the described process forms, is called a Rankine cycle and is the basis of
most modern steam power processes.
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Exercise 7
Read and translate another text about a steam boiler and make up the best
title for it.

Text 4

In a traditional context, a boiler is an enclosed container that provides a means
for heat from combustion to be transferred into the working media (usually water) until
it becomes heated or a gas (steam). One could simply say that a boiler is as a heat
exchanger between fire and water. The boiler is the part of a steam power plant process
that produces the steam and thus provides the heat. The steam or hot water under
pressure can then be used for transferring the heat to a process that consumes the heat
in the steam and turns it into work. A steam boiler fulfils the following statements:

1. It is part of a type of heat engine or process

2. Heat is generated through combustion (burning)

3. It has a working fluid, a.k.a. heat carrier that transfers the generated heat away
from the boiler

4. The heating media and working fluid are separated by walls. In an industrial /
technical context, the concept “steam boiler” (also referred to as “steam generator”)
includes the whole complex system for producing steam for use e.g. in a turbine or in
industrial process. It includes all the different phases of heat transfer from flames to
water/steam mixture (economizer, boiler, superheater, reheater and air preheater). It
also includes different auxiliary systems (e.g. fuel feeding, water treatment, flue gas
channels including stack).

The heat is generated in the furnace part of the boiler, where fuel is combusted.
The fuel used in a boiler contains either chemically bonded energy (like coal, waste
and biofuels) or nuclear energy. Nuclear energy will not be covered in this material. A
boiler must be designed to absorb the maximum amount of heat released in the process
of combustion. This heat is transferred to the boiler water through radiation, conduction
and convection. The relative percentage of each is dependent upon the type of boiler,
the designed heat transfer surface and the fuels that power the combustion.

Exercise 8

Now watch the video at https://youtu.be/GOCX_IrDP is about steam boiler
fundamentals. Read the sentences and mark them as T (true) or F (false). Correct
the false ones.

1. To generate the heat needed for steam production boilers burn
fuel to provide the heat required.

2. Fuel, air and heat are only these three basic requirements needed
for the combustion process.

3. According to the simplified design of the efficient boiler adding
of an insulated casing as well as adding of a fan to supply air to a
boiler and an outlet to remove combustion gases make the
production of steam constant.
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4. The heat transfer occurs in two ways: radiation and conduction.
5. Convection heat transfer also occurs when the warmer water
mixes with cooler water.

6. Scale is the only problem that can interfere with heat transfer.

7. In this video they looked at one of main type of boilers: fire-tube
boilers.

Exercise 9
Read about the types of boilers in thermal power station and translate them
into Russian. Use the dictionary.

1. Based on Tube Content

Fire Tube

Water Tube

2. Base on Operating Pressure

Ultra-supercritical boiler: Pressure > 27.0MPa or rated outlet temperature >
590 °C boiler

Supercritical boiler: 22.1 MPa < Pressure < 27.0 MPa

Subcritical boiler: 16.7 MPa < Pressure < 22.1 MPa

Ultra-high pressure boiler: 13.7 MPa < Pressure <16.7 MPa

High pressure boiler: 9.8 MPa < Pressure < 13.7 MPa

Sub-high pressure boiler: 5.4 MPa < Pressure < 9.8 MPa

Medium pressure boiler: 3.8 MPa < Pressures 5.4 MPa

3. Base on Fuel Used

Solid Fuel Fired

Stoker Fired Boilers

— Pulverized Fuel Boilers

- Fluidized Bed Combustion (FBC) Boilers

Oil Fired

Gas Fired Boilers

4. Based on Draught System

Natural Draught

Mechanical Draught

- Forced Draught System

- Induced Draught System

- Balanced Draught System

There are two types of boilers used in sub critical, super critical and ultra-
super critical coal fired thermal power plant:

Pulverized coal-fired Boiler

Fluidized Bed combustion (FBC) boiler

Note: Both types of boiler are water tube boilers.
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Unit 4. Alternative energy sources

Exercise 1

Discuss these questions in small groups.

1. Do you think global warming will continue?

2. What conditions or measures are necessary to make people use less energy
and produce less carbon in the future?

Exercise 2

Energy prospects are based on the development of efficient alternative
sources. The most studied areas in this field are biofuels, wind energy, geothermal
energy, solar energy, thermonuclear energy, hydrogen energy, tidal energy, hydro-
electricity, geothermal power, nuclear power, tidal power, heat pumps. Which of
these types of energy is CLEANER ? Rank these with your partner. Put the best
at the top. Change partners often and share your rankings.

Exercise 3

Discuss the questions:

1. What is biomass? What are a few examples of biomass?

2. What role does biomass have to play in our energy supply?

3. What are the advantages and disadvantages of creating energy through
biomass?

4. How is biomass converted into energy?

Exercise 4

Read the text, divide it into the paragraphs and give a subtitle from the list:

a. COMBUSTION OF BIOFUEL; b. GASIFICATION; c. PYROLYSIS; d.
BIOGAS PRODUCTION

Text 3

Most electricity from biofuels is generated by direct combustion. Wood fuels are
burned in stoker boilers, and mill waste lignin is combusted in special burners. Plants
are generally small, being less than 50 MW in capacity. There is considerable interest
in combustion of biomass in a process called cofiring, when biomass is added to
traditional fuels for electricity production. Cofiring is usually done by adding biomass
to coal, but biomass also can be cofired with oil. Cofiring has the advantage of requiring
very little capital cost since most boilers can accommodate approximately 5 to 10 per
cent of biomass without modifications. Cofiring biomass has environmental benefits in
addition to lowering greenhouse gases. Since biomass has little or no sulfur, sulfur
dioxide (SO2) emissions are less when biomass fuels are used. Biomass also has lower
levels of nitrogen than fossil fuels, leading to lower nitrogen oxide formation. The high
water content in biomass also lowers the combustion temperature, decreasing the
formation of thermal nitrogen oxides. In some cases this can lead to nonlinear
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reductions; for example, in one study when 7 percent wood was cofired with coal,
nitrogen oxides emissions decreased by 15 percent.

Gasification of biofuels, which is in the early developmental stage, has been the
focus of much recent research, since it has the potential of providing high conversion.
During gasification, biomass is converted to a combustible gas by heating with a
substoichiometric amount of oxygen. The biomass can be heated either directly or with
an inert material such as sand. In some cases steam is added. The product gas consists
of carbon monoxide, methane and other hydrocarbons, hydrogen, and noncombustible
species such as carbon dioxide, nitrogen, and water; the relative amount of each
depends on the type of biomass and the operating conditions. Generally the product gas
has an energy content about one-half to one-quarter that of natural gas. The gas is
cleaned by removing tars, volatile alkali, ash, and other unwanted materials. The gas is
then sent to a steam boiler or combustion turbine for electricity production by a
Rankine cycle or a combined cycle (IGCC). Use of gasification technology with an
IGCC can double the efficiency of average biomass electricity production using
advanced turbine technology.

Another emerging area in biofuels is pyrolysis, which is the decomposition of
biomass into other more usable fuels using a high-temperature anaerobic process.
Pyrolysis converts biomass into charcoal and a liquid called biocrude. This liquid has
a high energy density and is cheaper to transport and store than the unconverted
biomass. Biocrude can be burned in boilers or used in a gas turbine. Biocrude also can
be chemical by altered into other fuels or chemicals. Use of pyrolysis may make
bioenergy more feasible in regions not near biomass sources. Biocrude is about two to
four times more expensive than petroleum crude.

Biogas is composed primarily of methane (CH4) and carbon dioxide. Biogas is
a by-product from anaerobic bacteria breaking down organic material. Large amounts
of biogas can be released from areas such as livestock waste lagoons, sewage treatment
plants, and landfills. Since biogas is primarily methane, it is similar to natural gas and
can be used for energy generation, especially electricity using stationary engine-
generators. The goals of capturing biogas are often to prevent these greenhouse gases
from being released into the atmosphere, to control odor, and to produce fertilizer;
energy production is secondary. Methane is a potent greenhouse gas, with twenty-one
times the global warming potential of carbon dioxide. However, when methane is
burned, it produces less carbon dioxide per Btu than any other hydrocarbon fuel.

Exercise 5

Look at the words given below. If necessary check their meaning in the
dictionary. Put the words into groups as in example:

Cofiring, pyrolysis, carbon monoxide, combustion, sulfur dioxide, volatile
alkali, ash, carbon dioxide, capture, combust, decrease, release, nitrogen, burner,
accommodate, gasification, heating, store, gas turbine, prevent, global warming
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Exercise 6
Match the words in column A with their definitions in column B.

1. Dbacteria a. asmell is caused by one or more volatilized
chemical compounds

2.  capital cost b. possible to work

3.  break down c. related to burning coal or gas and emissions of
CO2 to the atmosphere

4. odor d. very small organisms which can cause diseases

5. feasible e. stop working

6. fertilizer f. asubstance that is put on the soil to
make plants grow

7. hydrocarbon fuel g. the amount of money that must be payed

for something

Exercise 7

Put the following words into the gaps. Make appropriate changes if
necessary: release, emissions, capacity, biomass, focus, efficiency, benefits.

1. Biomass fuels are used for the reduction of SO2

2. Small plants are generally less than 50 MW in

3. Cofiring can be done only by adding to coal.

4. Livestock waste lagoon is the one of the main sources of a methane
and carbon dioxide.

5. Gasification of biofuels has been the of much recent research.

6. This technology can double the of average biomass electricity
production.

7. It has environmental in addition to lowering greenhouse gases.

Exercise 4

Read the sentences and say which ones are true or false according to the
text.

1. Cofiring requires a lot of capital expense.

2. Most power from biofuels is created by burning.

3. There is no interest in ignition of biomass in a cycle called cofiring.

4. Cofiring is generally done by adding biomass to water.

5. Cofiring biomass has ecological advantages as well as decreases global
warming.

6. Gasification of biofuels has been the main point of exploration since it can
convert biomass to gas.

7. The biomass can be warmed either directly or indirectly through another
material like sand.

8. Innovations in utilization of gasification cannot significantly increase the
productivity of normal biomass power creation.
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Exercise 5

The words in sentences are jumbled up. Put the words into the best order.

1) biogas/from/anaerobic/bacteria/by-product/breaking
down/organic/is/material/a/

2) the/a/steam/gas/electricity/is/production/sent/to/boiler/for/

3) lower/levels/ has/biomass/fuels/than/also/of/nitrogen/fossil/

4) more/about/to/biocrude/than/is/two/four times/expensive/petroleum/crude

5) if/we/the/effects/change/combat/want/to/of/climate/we/have/find/to/
more/energy/sustainable/and/sources/gas/than/of/oil

6) we/will/out/of/supplies/unless/act/soon/we/run/energy

Exercise 6

Put the following words into 6 pairs of antonyms.

Decrease, small, unwanted, anaerobic, noncombustible, desirable, large,
artificial, aerobic, double, organic, combustible.

Exercise 7

In pairs discuss the following information about innovations and less
obvious energy sources.

1. In Livingston, near Edinburgh, the Mitsubishi Electric factory is making one
alternative: air-source heat pumps, which draw warmth from the air to heat your home
and water, without releasing any carbon in the process.

2. Vertical farming is a revolutionary, and arguably more sustainable, method of
farming for several reasons. For example, it tends to require much less water than
regular farming — by some estimates up to 95 % less. It also takes up less space
(especially the ground footprint), and has little to no impact on local natural soils (apart
from the ground surface right below).

4. Recently, scientists have been looking at the use of fast-growing grasses as an
alternative to traditional fossil fuels. These grasses can be burnt in power stations to
provide a renewable source of energy.

5. Many people in the UK are already taking steps to cut their carbon debt. Bands
such as Coldplay, Pink Floyd and Atomic Kitten have produced carbon-neutral albums
by planting enough trees to offset the CO2 generated by making the CDs.

Case Study. It can be predicted that in the coming years there will be other
technologies, the development of which will allow to abandon the use of hydrocarbons
and, importantly, reduce the cost of energy. Or it is necessary to solve the main
problems for the optimal development of the electric power industry.

Think of the main problems of the modern electric power industry and make a
list of them. Suggest any ideas about using alternative energy sources which will help
to produce clean energy in our country.
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Unit 5. Environmental challenges

Exercise 1

Read some suggestions about irrational use of fuel and energy resources. In
your opinion which of them are more effective in solving energy problems and
energy resource saving?

1. “Logging waste is a technically feasible and cost effective fuel for replacing
coal and fuel oil. The use of wood waste at wood processing enterprises for energy
purposes will allow to reduce the purchase of heat and electricity; to dispose of waste,
reduce the cost of their transportation and maintenance of dumps; to ensure
independence from suppliers of heat and electricity”.

2. “The most significant components of heat losses in heat and power systems
are losses at consumer facilities. The presence of such is not transparent and can be
determined only after the appearance of a heat metering device in the heating station
of the building, the so-called heat meter”.

3. “Natural gas is an important fuel and energy resource. Costs of extraction and
transportation of natural gas are lower that for solid fuels. Being an excellent fuel, it
also has a high heat output in different units. Gas is used in furnaces that require precise
temperature control; it produces little waste and smoke that pollutes the air”.

4. Solar energy is one of the most efficient renewable sources of energy. The
benefits of solar would be environmental, with the reduction of deforestation, as well
as economical, as energy could be generated more cost-efficiently.

5. The “planetary health diet” can save million lives and reduce further damage
to the environment. It is based on cutting red meat and sugar consumption in half and
upping the intake of fruits, vegetables, whole grains and nuts. Everyday things like
using more environmentally cooking methods, for example, using a micro than oven,
water preheating with a kettle, using a cover not to allow heat to evaporate, regulation
water consumption, eating local food instead of food transportation and packaging can
save energy resources and reduce greenhouse gas emissions.

6. If we want to keep our environment as clean as possible, it is necessary to
innovate technology and to try new ways to make the best out of the current situation.

7. Using combustion engine vehicles wastes most of the fuels energy. For
example, one litre of gasoline releases about 2,3 kg carbon dioxide to the atmosphere.
Imagine driving a full electric car that is reloaded by wind energy. That car would
release zero emission to the atmosphere.
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Exercise 2
Learn the following expressions of agreement and disagreement and
use them with the previous statements.

Agreement Disagreement

Yes, of course Certainly, not

Yes, Certainly Not at all

Quite so On the contrary

That’s right | am afraid, not

| think (believe, suppose) so | don’t think so

| quite agree with the author | don’t agree with the author
Exercise 3

Read about the following negative impacts that should be considered on the
territory of a nuclear power plant for generating electricity and beyond, translate:

— Withdrawal of land for construction and arrangement of sanitary zones.

— Terrain changes.

— Destruction of vegetation due to construction.

— Atmospheric pollution when blasting is necessary.

— Relocation of local residents to other territories.

— Harm to local animal populations.

— Thermal pollution affecting the microclimate of the territory.

— Changing the terms of use of land and natural resources in a particular territory.

— Chemical effects of nuclear power plants-emissions into water basins, the
atmosphere and on the soil surface.

— Radionuclide contamination, which can cause irreversible changes in human and
animal organisms. Radioactive substances can enter the body with air, water, and food.
There are special preventive measures against this and other factors.

- lonizing radiation when the station is decommissioned in violation of the rules
for dismantling and decontamination

— One of the most significant polluting factors is the thermal impact of nuclear
power plants, which occurs during the operation of cooling towers, cooling systems
and spray pools. They affect the microclimate, the state of water, and the life of flora
and fauna within a radius of several kilometers from the object.

— Modern nuclear power plants are created with high levels of security and safety.
They must meet the highest regulatory requirements, including protection from
contamination by radionuclides and other harmful substances.

Group discussion. An explosion at the Chernobyl nuclear power plant in 1986
blew up the reactor's containment shell, and tons of radioactive dust were released into
the atmosphere. A huge number of people were injured and died, eliminating the
consequences of the explosion. This incident and a number of others have shown that
measures are needed to ensure safe energy production. Discuss in small groups what
safety measures should be used.
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SECTION I

TEXTS FOR SUPPLEMENTARY READING ABOUT BASIC EQUIPMENT
OF THERMAL POWER STATION

Text 1. Pulverized coal fired (PCF) boilers

Coal-fired water tube boiler systems generate approximately 38 % of the electric
power generation worldwide and will continue to be major contributors in the future.
Pulverized coal fired boilers, which are the most popular utility boilers today, have a
high efficiency but a costly SOx and NOx control. Almost any kind of coal can be
reduced to powder and burned like a gas in a PCF-boiler, using burners. The PCF
technology has enabled the increase of boiler unit size from 100 MW in the 1950’s to
far over 1000 MW. New pulverized coal-fired systems routinely installed today
generate power at net thermal cycle efficiencies ranging from 40 to 47 % lower heating
value, LHV, (corresponding to 34 to 37 % higher heating value, HHV) while removing
up to 97 % of the combined, uncontrolled air pollution emissions (SOx and NOx).

Burners and layout

Another benefit from pulverizing coal before combustion is that the coal air
mixture can be fed to the boiler through jet burners, as in oil and gas boilers. A finer
particle is faster combusted and thus the combustion is more complete the finer the coal
Is pulverized and formation of soot and carbon monoxides in the flue gas is also
reduced. The size of a coal grain after the coal grinder is less than 150 mm.

Two broadly different boiler layouts are used. One is the traditional two-pass
layout where there is a furnace chamber, topped by some heat transfer tubing to reduce
the FEGT. The flue gases then turn through 180°, and pass downwards through the
main heat transfer and economizer sections. The other design is to use a tower boiler,
where virtually all the heat transfer sections are mounted vertically above each other,
over the combustion chamber.

Text 2. Fluidized bed boilers

Fluidized bed combustion was not used for energy production until the 1970’s,
although it had been used before in many other industrial applications. Fluidized bed
combustion has become very common during the last decades. One of the reasons is
that a boiler using this type of combustion allows many different types of fuels, also
lower quality fuels, to be used in the same boiler with high combustion efficiency.
Furthermore, the combustion temperature in a fluidized bed boiler is low, which
directly induce lower NOx emissions. Fluidized bed combustion also allows a cheap
SOx reduction method by allowing injection of lime directly into the furnace.

Principles. The principle of a fluidized bed boiler is based on a layer of sand or
a sand-like media, where the fuel is introduced into and combusted. The combustion
air blows through the sand layer from an opening in the bottom of the boiler. Depending
on the velocity of the combustion air, the layer gets different types fluid-like behavior.
This type of combustion has the following merits:
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a) fuel flexibility; even low-grade coal such as sludge or refuse can be burned;
b) high combustion efficiency; c¢) low NOx emission; d) control of SOx emission by
desulfurization during combustion; this is achieved by employing limestone as a bed
material or injecting limestone into the bed; e) wide range of acceptable fuel particle
sizes; pulverizing the fuel is unnecessary; f) relatively

small installation, because flue gas desulfurization and pulverizing facilities are
not required.

Main types: there are two main types of fluidized bed combustion boilers:
Bubbling fluidized bed (BFB) and Circulating fluidized bed (CFB) boilers.

In the bubbling type, because the velocity of the air is low, the medium particles
are not carried above the bed. The combustion of this type of boiler is generated in the
bed.

The CFB mode of fluidization is characterized by a high slip velocity between
the gas and solids and by intensive solid mixing.

In the circulating type, the velocity of air is high, so the medium sized particles
are carried out of the combustor. The carried particles are captured by a cyclone
installed in the outlet of combustor.

Combustion is generated in the whole combustor with intensive movement of
particles. Particles are continuously captured by the cyclone and sent back to the
bottom part of the combustor to combust unburned particles. This contributes to full
combustion.

The CFB boiler has the following advantages over the BFB Boiler:

- High combustion efficiency;

- Lower consumption of limestone as a bed material;

- Lower NOx emission;

- Quicker response to load changes

The main advantage of BFB boilers is a much larger flexibility in fuel quality
than CFB boilers. BFB boilers have typically a power output lower than 100 MW and
CFB boilers range from 100 MW to 500 MW. In recent years, many CFB boilers have
been installed because of the need for highly efficient, environmental-friendly facilities
(sxostorruecKkoe 000OpyI0BaHUE).

Text 3. Economizers and air heaters

The gases must be cooled from the boiler exit-gas temperature to the flue-gas
temperature required for high efficiency by means of heat-exchangers supplied with
fluids at temperatures less than the saturation temperature at the boiler pressure. This
can be done in an air heater supplied with the air required for combustion at room
temperature or in an economizer supplied with boiler feedwater at a temperature
considerably below the saturation temperature, or both. In many installations, it is
economical to install a small boiler and a large economizer and air heater and to deliver
the gases to the economizer at temperatures as high as 900 °F rather than to cool the
gases to lower temperatures by a larger boiler.

In a typical economizer feedwater is supplied to the inlet header from which it
flows through a number of parallel circuits of 2-in. 0.d. tubes of considerable length to
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the discharge header. If the inlet header is at the bottom so that the water rises as it
flows from tube to tube, the hot gas normally enters at the top and flows downward.
Thus the coldest gas will be in contact with the coldest tubes, and it is possible to cool
the gas to within 125° to 150 °F of the temperature of the inlet water if sufficient surface
Is installed.

Since the economizer has water in the tube and a dry gas around the tube, the
major resistance to beat transfer is on the gas side. In order to increase the surface
exposed to the gas per linear foot of tube and thus increase the effectiveness of the
tubular surface, the economizer has fins welded to the top and bottom of each tube.
This increases the surface available for heat transfer from the gas without substantially
increasing the pressure drop of the gas as it flows across the surface. The gas flows at
right angles to the tubes, and the 2-in. finned tubes are staggered to promote effective
scrubbing of the outside surface by the gas so as to improve the overall heat-transfer
coefficient.

Where scale-free feedwater is available or acid cleaning of heat transfer surfaces
Is used to remove scale, the flanged return bends may be eliminated. The flow circuits
then consist of continuous welded tubing between inlet and outlet headers.

Text 4. Superheaters

Superheated steam is produced by causing saturated steam from a boiler to
flow through a heated tube or superheater, thereby increasing the temperature,
enthalpy, the specific volume of the steam.

Superheaters may be classified as convection or radiant superheaters.
Convection superheaters are those that receive heat by direct contact with the hot
products of combustion which flow around the tubes. Radiant superheaters are
located in furnace walls where they “see” the flame and absorb heat by radiation with
a minimum of contact with the hot gases.

In a typical superheater of the convection type saturated steam from the boiler
Is supplied to the upper or inlet header of the superheater by a single pipe or by a
group of circulator tubes. Steam flows at high velocity from the inlet to the outlet
header through a large number of parallel tubes or elements of small diameter.
Nipples are welded to the headers at the factory, and the tube elements are welded to
the nipples in the field, thus protecting the headers from temperature stresses due to
uneven heating during final welding.

The amount of surface required in the superheater depends upon the final
temperature to which the steam is to be superheated, the amount of steam to be
superheated, the quantity of hot gas flowing around the superheater, and the
temperature of the gas. In order to keep the surface to a minimum and thus reduce
the cost of the superheater, it should be located where high-temperature gases will
flow around the tubes. On the other hand, the products of combustion must be cooled
sufficiently before they enter the superheater tubes so that any ash that may be present
has been cooled to a temperature at which it is no longer sticky or plastic and will not
adhere to the superheater tubes. In a modern two-drum steam generating unit fired
by a continuous-ash-discharge spreader stoker, the superheater is located ahead of
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the boiler convection surface and at the gas exit from the furnace. In installations
burning coal having a high content of low-fusing-temperature ash, it may be
necessary to place a few boiler tubes ahead of the superheater.

Text 5. Pump types

The conditions under which liquids are to be transported vary widely and require
a careful analysis before the proper selection of a pump can be made.

The conditions that will influence the selection of the type of pump are: 1) the
type of liquid to be handled, that is, its viscosity, cleanliness, temperature and so on,
2) the amount of liquid to be handled, 3) the total pressure against which the liquid is
to be moved, 4) the type of power to be used to drive pumps.

Pumps may be divided into four major classifications:

1. Piston pumps or reciprocating pumps driven by engine or electric motors.

2. Centrifugal pumps driven by steam turbines or electric motors.

3. Rotary pumps driven by steam turbines or electric motors.

4. Fluid-impellent (>kuakocTtHbIN) pumps which are not mechanically operated
but are fluid-pressure operated.

Text 6. Fans

Fans are used extensively in the heating and ventilating industry and in most
power plants. Their basic design principles fall into two cases: axial-flow fans and
centrifugal or radial fans. Axial flow fans are basically rotating air-foil fan similar to
the propeller of an airplane.

The simplest axial flow fan is the small electric fan used for circulating air in
rooms against very little resistance. Axial-flow fans for industrial purposes are the two
blades or multiblade propeller type, and the multiblade airfoil type. Air enters the fan
section from the left and flows over the rotor with a minimum of turbulence owing to
the streamline form of the rotor and drive mechanism. The air stream is straightened
by guide vane located on the discharge side, thus decreasing the rotational energy of
the air by converting it to energy of translation.

The axial-flow fan operates best under conditions where the resistance of the
system is low, as in the ventilating field. The axial-flow fan occupies a small space, is
light in weight, is easy to install, and handles large volumes of air.

Centrifugal fan may be divided into two major classes: 1) the long-blade or plate
type fan and 2) the short-blade multiblade fan. The blades of either type may be pitched
towards the direction of motion of the fan, radially, or away from the direction of
motion of the fan.

A plate-type radial blade rotor with double inlet is best suited for handling dirty
gases since there are no pockets in the blades to catch and collect the dirt. The fan is
designed for induced-draft service.
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Text 7. Blowers

Blowers may be divided into 2 types: 1) rotary and 2) centrifugal.

A common type of rotary blower is the Roots (pyrcesckuii) two-lobe blower.
Two double lobe impellers mounted on parallel shaft connected by gears rotate in
opposite directions and at the same speed. The impellers are machined to afford only a
small clearance between them and between the casing and impellers. As the lobes
revolve, air is drawn into the space between the impellers and the casing, where it is
trapped and discharged in volumes equal to the space between the impellers and casing,
and the operation is repeated four times for each rotation of the shaft.

In order to change the volume rate of flow, the blower speed is changed. The
pressure developed by the blower can force the air through the piping system. The
volume of air delivered by the blower will not change. Thus the blower is called a
positive-displacement blower.

Care should be taken in operating any positive-displacement blower. A safety
valve should be placed on the discharge line to prevent the discharge pressure
becoming excessive. This valve will prevent overloading the discharge line and the
driving motor. The advantages of the rotary blower are: 1) simple construction,
2) positive air movement, 3) economy of operation and low maintenance.

Centrifugal blowers and compressors operate on the same principle as
centrifugal pumps and resemble the closed-impeller centrifugal pumps. The casing or
housing is constructed of heavy steel plate, and the impeller is an aluminum-alloy
casting. If care is taken in providing the proper drive motor, the overload characteristics
of the centrifugal blowers will cause no trouble.

Text 8. Fuel combustion equipment

There are two general methods of firing fuel commonly employed: 1) on
stationary grates, or 2) on stokers. Also coal may be pulverized to the consistency of
70 per cent through a 200-mesh screen and burned in suspension. The types of solid
fuel encountered in various parts of the world and the general conditions under which
they must be burned are so variable that it is impossible to design one type of grate
or stoker that is exactly suited to all fuels. The problem becomes one rather of suiting
the equipment to the type of fuel to be handled.

To a certain extent, the design of the furnace must be considered coincidentally
with the selection of fuel-burning equipment, so that satisfactory ignition and heat
release may be ensured. The choice of equipment for a given set of conditions is
limited, and, although any stoker will burn any fuel only one design as a rule will
give satisfactory results.

Text 9. Stokers

A stoker should not only be designed from the combustion point of view, but
it must be mechanically strong to withstand all working stresses due to high
temperature, etc. A simple design will ensure low first cost minimum maintenance
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and operation for long periods without failure. Some of the factors to be aimed at in
stoker design are: maximum rates of burning, highest continuous efficiency and the
unlimited choice of fuels.

Any study of the use of stokers must begin with an analysis of the four
principal constituents of coal, namely, moisture, volatiles, mixed carbon and ash, or,
more generally, water, tar, coke and dirt. These determine the features which should
be embodied in the stoker and furnace equipment so that the proper treatment of the
coal at the correct time is effected on its passage through the furnace. Whichever of
the two types be used the coal has to be taken from the bunkers to the feeding hoppers
on the boilers. The coal falls by gravity from the bunkers through a valve into feeding
chutes. In some installations automatic weighers are included in the downspouts
between the cut-off valves and the boiler feed hoppers. The cut-off valves may be
operated from the firing floor by means of chains. The chutes are one or two types
namely, traversing and fixed.

There are usually two or three chutes for large boilers. The travelling chutes
travel the full width of the feeding hopper, the motion being affected by means of a
continuously rotating screwed shaft which engages with a special nut attached to the
chute. The operating shaft has right- and left-hand helical grooves and the nut is
designed so that at the end of its travel it reverses automatically.

The chutes are operated from the stoker drive, there being two or four chutes
for large boiler units. Coal chutes are of welded mild steel plates, wearing plates also
being included.

Text 10. Furnaces

A furnace is a fairly gas-tight and well-insulated space in which gas, oil,
pulverized coal, or the combustible gases from solid-fuel beds may be burned with
a minimum amount of excess air and with reasonably complete combustion. The
furnace gases will consist of inert gases such as CO2, N2and H20 vapor, together
with some O2, and some combustible gases such as CO, Hz, hydrocarbons, and
particles of free carbon (soot).

The design of a satisfactory furnace is based upon the “three T’s of
combustion”: temperature, turbulence, and time.

For each particular fossil fuel, there is a minimum temperature, known as the
ignition temperature. A furnace must therefore be large enough and be maintained at
a high enough temperature to permit the combustible gases to burn before they are
cooled below the ignition temperature.

Turbulence is essential if combustion is to be complete in a furnace of
economical size. Violent mixing of oxygen with the combustible gases in a furnace
increases the rate of combustion, shortens the flame, reduces the required furnace
volume, and decreases the chance that combustible gases will escape from the
furnace without coming into contact with the oxygen necessary for their combustion.
Turbulence is obtained, in the case of oil, gas, and powdered coal, by using burners
which introduce the fuel-air mixture into the furnace with a violent whirling action.
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In burning fuels such as gas, oil, or pulverized coal, the incoming fuel-air
mixture must be heated above the ignition temperature by radiation from the flame
or hot walls of the furnace. Since gaseous fuels are composed of molecules, they burn
very rapidly when thoroughly mixed with oxygen at a temperature above the ignition
temperature. However, oil and pulverized coal burn with a longer flame than gaseous
fuels.

The required furnace volume is dependent, therefore upon the kind of fuel
burned, the method of burning the fuel, the quantity of excess air in the furnace, and
the effectiveness of furnace turbulence. The shape of the furnace depends upon the
kind of fuel burned, the equipment employed to burn the fuel, and the type of boiler
used to absorb the energy if the fuel is burned for steam generation.
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SECTION Il1
TOPICS FOR DISCUSSION

Unit 1. Studying at Higher School

Exercise 1

Discuss the following questions in groups.

1. Is student’s life more about studying or having fun?

2. How has your life changed since entering the higher school?

3. What was your biggest fear before you began your first year?

4. Which do you prefer more, morning or afternoon classes? Why?

5. What do you know about our higher school? When it was established?
6. What traditions do you know? Why did you choose higher school?

Exercise 2
Read and translate the text.

The Higher School of Technology and Energy

The Higher School of Technology and Energy was founded in 1931. Its previous
name was the Saint Petersburg State Technological University of Plant Polymers
(SPbSTUPP). In the past it trained different specialists for the pulp and paper industry.
Some years ago its structure was modernized. Since 2015 it has been merged with the
Saint Petersburg State University of Technology and Design, and has become a unit of
the Saint Petersburg State University of Industrial Technologies and Design.

Nowadays our Higher School includes 4 educational Institutes:

— Institute of Technology;

— Institute of Energy and Automation;

— Institute of Management and Economics;

- Institute of Continuous Part-Time Training.

At the moment the Higher School prepares specialists in many new educational
programmes at the Bachelor’s, Master’s and PhD levels which allow comprehensive
training of specialists for enterprises of a great number of industries such as chemical
industry, mechanical engineering, heat power energy production, pulp and paper
industry, printing industry, etc. Over than 3000 students majoring in process
automation, energy, chemical and mechanical engineering, industrial design, etc. study
at HSTE. Different forms of education are available: full-time, part-time, distance
education.

The education is realized by different departments where qualified lecturers,
associate professors and professors deliver lectures, direct classes and carry out
laboratory works. Every theoretical course is followed by practical training. The
Bachelor students study for 4 years according to full-time education programme and
the Master students study for two years more. The Bachelor students study general
engineering subjects. In the third year they begin to study specialized subjects. The
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final year is devoted to the graduation project which is submitted to the State
Examination Commission. The academic year begins on the 1st of September and is
divided into two terms. The students take exams at the end of each term. At the end of
their studies the students are granted Bachelor’s and Master’s diplomas.

The Higher School provides education on a fee-paying basis and education on a
scholarship basis from the federal budget resources. The most successful students get
extra scholarships such as the scholarship of the President of the Russian Federation,
of the RF Government, the Saint Petersburg Government, of major employers. Winners
of different competitions in the frames of some Russian and / or foreign special
programmes are awarded grants.

The Higher School includes 2 students’ dormitories, modern equipment,
academic and research laboratories, a concert hall, experiment and test production
workshops.

The Higher School organizes a lot of cultural, sports for students and creative
competitions. The competitions “Miss HSTE”, “Mister HSTE”, “The best student of
the year”, different sports tournaments, quests are held among the students. There are
sports sections, a vocal school, a dance studio, the Club of Cheerful and Quick-Witted
Persons at our Higher School. Students are able to participate in the international
conference student’s conference “Dialogue of cultures” held by the Department of
Foreign Languages. Students have the opportunity to acquire the necessary skills and
deep their knowledge taking part in the conference with scientific presentations in the
English language.

Exercise 3

Read the names of the fields of study at the Higher School and degree
programmes it offers. Translate them into Russian.

Institute of Technology

Bachelor’s Degree: Chemical Engineering; Printing and Packaging
Technology; Energy- and Resource-Saving Processes in Applied Chemistry,
Petrochemistry and Biotechnology; Technosphere Safety; Processing Machinery and
Equipment.

Master’s Degree: Chemical Engineering; Energy- and Resource-Saving
Processes in Applied Chemistry, Petrochemistry and Biotechnology; Technosphere
Safety; Processing Machinery and Equipment.

Institute of Energy and Automation

Bachelor’s Degree: Process and Production Automation; Information Systems
and Technologies; Applied Mathematics and Informatics; Design; Heat-Power
Engineering and Heat Technology; Electrical Power Engineering and Electrical
Technology.

Master’s Degree: Process and Production Automation; Heat-Power Engineering
and Heat Technology.

Institute of Management and Economics

Bachelor’s Degree: Management; Economics.

Master’s Degree: Management.
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Institute of Continuous Part-Time Training gives students (and trainees)
opportunities to get higher education on a part-time basis, to join the course of
professional retraining or advanced training at the KRONA Institute or at the
Independent Attestation and Methodological Centre.

Case Study. A group of students and teachers from Boston University is on a
visit at your Higher School. You are asked to tell the guests about your University.
Make up a dialogue and present the following information:

— the name of your university;

— its location;

— the structure of your university;

- how long the degree programmes last;

— the number of students;

- the subjects you study (humanities, technical subjects, sciences);

— the equipment and laboratories;

— the examinations you take and the scholarships you receive;

— the students' dormitories;

- what you like and what you don't like about your university.

Exercise 4
Study the information about how to make a presentation.

Introduction

Welcoming | Good morning / afternoon. ladies and gentlemen. Hello / Hi

the audience | everyone.

First of all, let me thank you all for coming here today. It’s a

pleasure to welcome you today.

I’m happy / delighted that so many of you could make it today.

It’s good to see you all here.

Introducing | Let me introduce myself. I’'m Ann Brown from ...
yourself For those of you who don’t know me, my name is...

Let me just start by introducing myself. My name is ...

Introducing | What I’d like to present to you today is...

your topic I’m here today to present...

Today’s topic is...

The subject / topic of my presentation is ...

In my presentation | would like to report on ...

In my talk I’ll tell you about ...

Today I’m going to talk about ...

I’ll be talking about ...

Stating your | The purpose / objective / aim of this presentation is to ...
purpose Our goal is to determine how / the best way to ...

What | want to show you is...

My objective is to ...

Today I’d like to give you an overview of...
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Today I’ll be showing you / reporting on...

Structuring

I’ve divided my presentation into three (main) parts.
In my presentation I’ll focus on three major issues.

Sequencing | Point one deals with .... point two .... and point three...
First, I'll be looking at.... second .... and third _.
I’ll begin/start off by...
Then I’ll move on to....
Then / Next / After that...
I’ll end with...

Timing My presentation will take about 30 minutes.
It will take about 20 minutes to cover these issues.
This won’t take more than...
Questions | There will be time for questions after my presentation.

We will have about 10 minutes for questions in the question and
answer period.

Saying what is

In this part of my presentation 1’d like to talk about...

coming So, let me first give you a brief overview.
Indicating the | This brings me to the end of my first point.

end of a So much for point two.

section So, that’s the background on ...

That’s all | wanted to say about...

Summarizing
a point

Before I move on. I’d like to recap the main points.
Let me briefly summarize the main Issues.
I’d like to summarize what I’ve said so far...

Moving to the

This leads directly to my next point.

next point | This brings us to the next question.
Let’s now move on/tum to ...
After examining this point, let's turn to ...
Let’s now take a look at ...

Going back | As | said/mentioned earlier....

Let me come back to what | said before ...

Let’s go back to what we were discussing earlier.
As I’ve already explained, ...

As | pointed out in the first section...
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Describing visuals

Introducing a
visual

Let’s now look at the next slide which shows...

To illustrate this, let's have a closer look at...

The chart on the following slide shows ...

| have a slide here that shows ...

The problem is illustrated in the next bar chart ... According to
this graph, our net profit has doubled. You can see the test results
in this table.

As you can see here, ...

Explaining a
visual

First, let me quickly explain the graph.

You can see that different colours have been used to indicate .
The new models are listed across the bottom.

The biggest segment indicates...

The key in the bottom left-hand comer...

Highlighting
information

I’d like to stress / highlight / emphasize the following point(s).
I’d like to start by drawing your attention to ...

Let me point out that ...

| think you’ll be surprised to see that ...

I’d like you to focus your attention on...

What’s really important here is....

Explaining
cause and
effect

What’s the reason for this drastic decrease?
The unexpected drop was caused by ...
This was because of ...

As aresult ....

Conclusion

Indicating the
end of your
talk

I’m now approaching / nearing the end of my presentation.
Well, this brings me to the end of my presentation.

That covers just about everything | wanted to say about ...
OK, I think that’s everything | wanted to say about....

As a final point. I’d like to.....

Finally, 1’d like to highlight one key issue.

Summarizing

Before | stop, let me go over the key issues again, lust to

points summarize the main points of my talk...
I’d like to run through my main points again ...
To conclude / In conclusion. I'd like to...
To sum up (then), we ...
Clarifying I’m afraid | didn’t (quite) catch that.
guestions I'm sorry, could you repeat your question, please?

So. if I understood you correctly, you would like to know
whether...
So. in other words you would like to know whether...
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If I could just rephrase your question. You’d like to know._
Does that answer your question?

Avoiding If you don’t mind, could we discuss that on another occasion?
giving an I’m afraid that's not really what we're discussing today.
answer Well, actually I’d prefer not to discuss that today.
Admitting you | Sorry, | don’t know that off the top of my head.
don’t know | I’m afraid I’m not in a position to answer that question at the
moment.
I’m afraid | don’t know the answer to your question, but I’ll try to
find out for you.
Useful words (in context)
to clarify  Before we go on, let me clarify one point.

to focus on We need to focus or customer service.
to highlight Let me highlight the following points.
to illustrate This chart illustrates our success story.
to indicate The figures on the left mi a u sales In France.

to lead to

This leads to my next point.

to mention As | mentioned earlier, our staff is well-qualified.
to move on to Let's move on to the next question.

to note

Please note that prices rose slightly.

tonotice  You’ll notice a sharp drop in August.
to solve How can we solve this problem?
to summarize Before | go on, let me summarize the key issues.
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Unit 2. My future occupation

Exercise 1

Discuss the following questions in groups.

- Where does a person of such qualification work? What does a person do in
this job?

- What tools and equipment does a person use in the job?

- What skills and abilities are important to do this job well?

— What technology might a person use in this job? What kind of person will be
interested in this work?

- What level of education is required?

— What kind of job training and experience is required?

- What is the job outlook? (Will this be a good job with good opportunities in
the future?)

— What is the average salary?

- Why have you chosen this profession?

- Why is the profession of a heat power engineer necessary?

Exercise 2

Read and translate the text.

My name is ... | study at the Higher School of Technology and Energy at the
Institute of Energy and Automation. My major is Heat-Power Engineering and Heat
Technology. | have courses on Electrical engineering and Electronics, Material
Processing, Mathematics, Technical Thermodynamics and Hydraulics.

My future profession is a heat power engineer. I’m going to work according to
my education. | have chosen this profession because | am a creative person, and | like
to question, analyze, invent, discover and create so engineering profession is ideal for
me. My father taught me to build electrical circuits when | was 5 and since then it has
become my hobby.

There are many reasons why more and more people in our country are choosing
engineering as a career. The professional engineers are always in demand. Qualified
engineers can quickly get a promotion and correspondingly a high salary.

Our industry and economy are greatly connected with the power engineering. It
is impossible to imagine modern life without heat and electricity. Thermal power
stations and municipal and industrial boiler houses play an important role in energy
system of our country. At present great attention is paid to combined generation of heat
and electricity at heat and power plants and to centralized heat supply. A qualified
specialist should assure that the technological processes and operation of modern
equipment along with the cost of heat energy and electricity to be produced suit market
requirements. From this point of view the profession of a heat-power engineer is
extremely necessary and important and a specialist in this field should be creative,
Innovative, have a keen interest and necessary skills, be able to solve problems quickly
and understand how problems arise, understand computer programmes and other
technical systems, know the latest technologies and developments in industry.
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Our Institute trains qualified engineers capable of operating the most
complicated up-to-date technological processes and highly competent in applying
modern kinds of equipment and using it in the most efficient manner. | think that my

future work is not easy, but absolutely necessary for our national economy.

Exercise 3

Match the phrases with their translations and make your own

sentences with them:

1) power engineering (n)

a) CIeNHaIbHOCTD

2) boiler house (n)

b) oOyuenue, moAroTOBKA

3) requirement (n)

C) TEIUIOdHEpreTHKa

4) major

d) xBanmudUIMPOBAHHBIN HHIKEHED

5) qualified engineer

e) oOpamath BHUMaHHE Ha

6) pay attention to

f) mony4wTh MOBBIIEHUE TIO CITYXKOE

7) from this point of view
8) field (n)

9) training(n)

10) get a promotion

g) C 3TOH TOYKH 3pCHHSI

h) cooTBeTCTBOBATH

1) urparhb pojib

J) COBMeCTHOE MPOM3BOICTBO

11) capable (a) K) ympaBisiTh
12) operate (V) I) crmocoOHBIi
13) suit (v) M) urpaTh poJib

14) combined generation
15) play a role

16) up-to-date (a)

17) apply (v)

n) tpeboBaHue
0) KOTEJbHS

P) OPUMEHSTH
Q) COBpEeMEHHbI

Exercise 4
Discuss in pairs what qualities a successful engineer should have.
Why?

Exercise 5

Retell the text according to the questions.

1. What specialists does your Institute train?

2. What is your future profession?

3. Where do the graduates of your Institute work?
4. Are you going to work as a heat-power engineer?
5. Do you like your future occupation? Why?
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SECTION IV. THEORETICAL AND GRAMMATICAL SECTION
1. NON FINITE FORMS OF THE VERB (PARTICIPLE, GERUND, INFINITIVE) / HEJIMYUHBIE ®OPMBbI I'JIAT OJIA

(MMIPUYACTHUE, TEPYHJU, UHOUHUTHUB)

Henuunele (I)OpMBI rjiarojia BbIpaxKaroT JICHCTBUE 0e3 YKa3aHuA JInla U 9Uciia. OHu UMEIOT 06HII/IG rJ1aroJbHbIE CBOMCTBA:
3aJ10r, Bp€M:Aa, MOI'yT UMCTb IIPAMOC JOIIOJHCHUE U OIIPCACIIAIOTCA HAPCUUCM.

Taomuna 1
Henuunvbie ¢popmbl riarosia ®opmbl Active Passive

SIMPLE to ask to be asked
CONTINUOUS to be asking B

INFINITIVE PERFECT to have asked to have been asked
PERFECT -
CONTINUOUS to have been asking
SIMPLE asking being asked

GERUND
PERFECT having asked having been asked
PRESENT
PARTICIPLE I asking being asked
PAST
PARTICIPLE

PARTICIPLE Il — asked
PERFECT having asked having been asked
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2. THE PARTICIPLE / 3AJIOI'OBO-BPEMEHHBIE ®OPMbI IPUYACTUS, ®PYHKIIUU TIPUYACTUS B
HNPEAJOXKEHUUN U OCOBEHHOCTU NNEPEBOJIA B HAYYHO-TEXHUYECKOM TEKCTE

Tabmuma 2

Bunx npuyacrus

@yHKUMSA B NPeIJIOKEHNH U NTePeBO/I

JaCTb CKazyemMoro

omnpeaeieHue

00CTOATEJIBCTBO

Passive voice
being solved
being written

3agada pemiaercs.

(st 06pazoBanus TPyIIIBI
Bpemern Continuous maccue-
HOro 3ajora. CaMoCTOATENb-
HO HE MEPEBOIUTCS).

cult.
Pemaemasi 3a1aya Obuta TpyIHOM.

(ITpugacTue Ha -€MBIH, -UMBIHA).

1. Participle | He is solving a problem. The engineer solving this problem (When, while) solving the
Active voice OH pemaer 3a/1a4y. works hard. problem he read many books.
solving Nuxenep, peliaroiumi 5Ty 3a1ayvy, Pemrasi 3a1a4y, oH npoyuTan
writing (Jl1s1 06pa3oBaHus BpeMeH MHOT0 paboTaer. MHOTO KHHT.
rpymmsr Continuous. Camo-
crosTenbHO He mepeBoauTcs). | We tested the device showing the dis- (deemnpuuactue Ha -a, -5).
turbances.
Mgl ipoBepid IprbOp, MOKA3aBIIMIA
HapylIeHus B padoTe.
(ITpuuacTue Ha -IIKH, -BIIUK).
2. Participle | | The problem is being solved. | The problem being solved was diffi- (While) being solved, the prob-

lem offered some unexpected as-
pects.

Koraa ee pemaim (mpu
peleHNn ), 3a1a49a IpeCTaBriIa
HEKOTOPBIC HEOXKHUTAHHBIC
croponsl. ([Ipunarounoe
00CTOSATEILCTBEHHOE
IPEIOKEHNE; CYIIIECTBUTEIIBHOE
C TMPEJIOTOM).
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Tabanma 3

Bua npuuac-

DOyHKUMSA B MPeIJI0KEHNH U ITePEeBO/

TICPECBOIMTCS).

2) The problem is solved.
3agada penieHa.

([l 06pazoBaHus MaCCUBHO-
ro 3anora. CaMOCTOSITETTHHO
HE TIEPEBOJIUTCH).

The problem discussed yesterday
IS very important.

[Tpo6nema, obcyxnaBIasics
B4YCpa, OYCHb BAKHA.

(ITpuuactue HA -IIAKCS, -MBIH,
-HBIM, -TBIH, -BIIHKCS).

THHA 4acTh CKa3yeMoro omnpeaejeHune 00CTOSATEIHLCTBO
3. Participle Il | 1) He has solved the problem. | The problem solved turned out to | If solved, the problem will offer nu-
Passive voice | On pemni 3aaqy. be fundamental. Merous consequences.
solved ([Jst oOpazoBanus BpeMeH Pemennasi 3aa4a oka3anach Ecin ee pemuTsb, 331a4a Oyaer
written Perfect. CamocrostensHo He byHIaMEeHTaTBEHOM. MMETHh MHOTOYHUCIIEHHBIE [IOCIECT-

BHA.

(O6cTosATENHLCTBEHHOE TTPUAATOYHOE
IPEJIOKECHHE).

4. Perfect Par-
ticiple active
voice

having solved
having written

Having solved the problem he left the
classroom.
PemmB 3anady, OH yIen u3 Kiacca.

([leenpuyactre Ha -UB, -aB).

5. Perfect Par-
ticiple Passive
voice

having been
solved
having been
written

Having been solved, the problem of-
fered some unexpected consequences.
Ilocie Toro kak 3ajgayva Obljia pe-
1IeHa, OOHAPY>KUJINCh HEKOTOPBIE €€
HCOXKHNIAHHBIC CJICOCTBUA.
(ITpunarodHoe 0OCTOSTENILCTBEHHOE
MIPEAJIOKEHHE).
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AkTuBHbIe H naccuBHbIe Gpopmbl [IpuyacTus 1 u lpuvacrus 2
(Participle I, Participle 11 Active and Passive)

Yunpaxnenue 1

Translate the sentences with Participle I in the function of an Attribute into
Russian.

1. I shall give the review of papers covering the most important problems in this
area.

2. In this paper we survey the possibilities arising from the application of new
high-precision instruments.

3. This paper is primarily concerned with the events accompanying solar flares.

4. The transformations taking place in such reactions have been listed explicitly
in a number of works.

5. All papers concerning biological aspects of space flights will be presented at
the panel sessions of the symposium.

6. Particles forming an atom are in motion.

7. We must have devices improving the accuracy of measurements.

8. The lab assistant making the experiment works in the evening.

9. The changes resulting in ion production are known.

10. The present work is a survey of the electron transfer mechanisms and
underlying phenomena occurring in collisional processes.

11. The experimental data indicating the presence of this effect are given in the
table.

12. The existing theories on this phenomenon are reviewed in Chapter 1.

13. The differences in the behavior of the particles under study are shown by the
corresponding curves in Fig. 3.

14. Biochemical phenomena occurring in a living cell are much more
complicated than those taking place in chemical reactions.

Ynpaxnenue 2

Translate the sentences with Participle 11 in the function of an Attribute into
Russian.

1. The results presented here add to our knowledge of this mechanism.

2. A theoretical treatment of the problem concerned keeps in line with the main
purpose of this paper.

3. Within the accuracy of the data described these rules are strikingly well
satisfied.

5. The fundamental point of our approach is to use profitably the knowledge
gained during the past two years.

6. In the two chapters which follow we shall try to survey the problems listed
above.

7. For details the reader is referred to the paper by these authors published in
1990.

8. Two separate approaches to this problem depend on the applications
employed and the accuracy required.
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9. The aim of this paper is to find the proper value of the indices involved.

10. The structure thus obtained is a simple parallel-plane configuration.

11. There are few excited electrons in this region.

12. The images generated by the reflected waves have special properties.

13. As the injection current is increased the light produced by stimulated
emission increases.

14. These positively charged particles referred to as holes occur in a region
uniformly filled by negative charges — electrons.

Ynpaxnenue 3

HepeBez[nTe NPEAJIOKCHUA, YIUTBIBAA Pa3HbIC (l)yHKIlI/II/I B IPECAJIOKCHHUHN U
COOTBeTCTBYIONIUIA mepeBoa npuuacTus Participle | (Active u Passive).

Odpaszey: Some factors affecting testing (nposepra) are described in the article.
— Hexomopwie ¢haxmopwi, snusiowue na nposepky onucanvt 6 cmamoe (Participle |
Active 6 ¢hynkyuu onpeoenenus).

1. The furnace walls are composed of tubes which are also connected to the boiler
drum forming a very effective steam-generating surface.

2. The tubes of furnace walls are forming a very effective steam-generating
surface.

3. The steam being separated from the water in the boiler drum flows through a
superheater.

4. The gaseous products of combustion leaving the boiler tube bank are at a
relatively high temperature.

5. The gaseous products of combustion are leaving the boiler tube bank at a
relatively high temperature.

6. Many steam power plants of large size are being built now.

7. Steam generating units delivering 3,000,000 Ib. of steam per hour are now in
operation.

8. Overall efficiency of the plant depending upon the size, steam pressure,
temperature and other factors is doubled.

9. Valves are opened periodically and some of the boiler water is blown to sewer,
thus carrying out of the system the impurities.

10. Some of boilers have become popular and are sold including fire-tube boilers
and water tube boilers.

Ynpa:xuenue 4

IlepeBeauTe nmpeaioKeHUs, yY4UThIBAs pa3Hble QYHKIUM B NPEAJI0KEHUH U
COOTBETCTBYIONIUI epeBo mpuuactusi Participle 1.

1. The purposes of injectors sometimes called “atomizers” are numerous.

2. The grate bars made of heat resistant cast iron are cooled by the air supplied for
combustion and form a flat surface for the fuel bed.

3. The grate bars are made of heat resistant cast iron.

4. High grade waste heat, which is defined as the heat carried by flue gases with
a temperature of 250° and higher, can be recovered through properly selected and
designed heat transfer system.
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5. This heat transfer system is properly selected and designed.

6. The classification of injectors is based on the source of energy used to break up
the liquid.

7. The heat of combustion is the heat released during the combustion reaction
based on standard conditions.

8. The air supplied in the burner is defined as primary air and additional air
supplied downstream of the burner as second air.

9. The higher gas temperature caused increased slagging of the boiler surface.

Yupaxuenue S

IlepeBenure mnpennoxKeHusi, oOpamasi BHUMAHME HAa I[epeBOJ CJIOB
“following” u “followed by”.

1. The results of this new test are described and discussed in the following
sections (pazjen).

2. The work followed by multi-stage drying studies (ccinenoBanus) was carried
out some years ago.

3. Following this development (BeiBox), the influence of temperature heating has
been investigated by several researchers.

4. From these observations (Habmtonenus ), the following conclusions (BbIBOIbI)
can be drawn.

5. The event featured four presentations followed by interactive discussions.

IlepdexTunie popmbl mpuuactus (T he Perfect Participles)
Jl7ist MOBTOpEHUsT MaTepualia MOCMOTPUTE BUICOYPOK 1o Teme «llpudactue B
aHTJIIMHCKOM SI3bIKE» 10 ccbuike https://www.youtube.com/watch?v=mJdc2E1VY _w.

Ynpaxnenue 1

Omnpenenure, B KaKMX NPeIJIOKEHUIX COAEPKATCH CJIOKHbIe (GOpMBbI
NPUYACTHH, MOTYCPKHUTE UX, MPEAJI0KeHHUs NepeBeAuTe HA PYCCKUH A3BIK.

1. The question being discussed now is very important.

2. Yesterday the professor told us about his experiments being carried at his
laboratory.

3. The large house being built in our street is a new school.

4. Being packed in plastic cases the goods arrived in good condition.

5. Being asked whether he intended to return soon he answered that he would be
away for a couple of weeks.

6. Having fulfilled the terms of the contract we refused to admit the claim
(mpusHaTh nperensuto) of the firm.

7. Having collected all the necessary material for the report he started writing it.

8. He left the office having finished all the work planned for that day.

9. Having been sorted the goods were placed in a warehouse.

10. Having been sent to the wrong fax number, the message was not received by
the addressee.

11. The film being shown now is very interesting.

12. Being asked for help he gave us explicit instructions.
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13. Having written the translation | gave it to the teacher.

15. Having been written the translation was given to the teacher.

16. Having been compiled very carefully the manual contained all the necessary
Instructions.

17. The house being built in our street will soon be ready.

18. Being built of prefabricated parts it will soon be ready.

19. Having used the device redesigned by a group of our researchers we
increased the production of goods.

20. Being delivered by a famous scientist the lecture was listened to with great
attention.

21. The lecture being delivered by a famous scientist is listened to with great
attention.

YupaxHenue 2

Iepedpasupyiite ciaexywoniue npeaioxeHus C momombio Perfect Participle
BMECTO IPUAATOYHOrO0 npeaioxenus. Ucnoab3yiite odpasen:

Sp.: After the hypothesis had found support it was extended and clarified.

St.: Having found support the hypothesis was extended and clarified.

1. After physicists had conducted the search they solved the problem.

2. After he had received an excellent education he adopted the career of a
scientist.

3. After they had compared all these materials they were able to choose the best
one for their purpose.

4. After he had attended a course of lectures on the subject he got a better
understanding of it.

5. After they had considered that hypothetical experiment they could tell the
difference between these two processes.

6. After we had analyzed the concept of energy more thoroughly we saw that...

7. After the scientists had used more powerful experimental tools and theoretical
approaches they found new atomic states.

Kounrposabnasi padora no reme «IIpuuacrue»

IlepeBenure NnpeI0KeHus, YYHUThIBas pa3Hbie byHkumu "
COOTBETCTBYIOIUMI NEPEBO NPUYACTHH.

1. Large power plants currently being built in regions of high fuel cost are
designed for operations at pressures of more than 1500 psig.

2. Thermal analysis concerning combustion involves the heat and the
temperature.

3. The first law of thermodynamics states that all the work done by the turbine
comes from the energy in the steam flowing through the turbine.

4. The steam impinges on the wheel blades causing the wheel to rotate.

5. Each disc carrying the moving blades is perforated thus maintaining the same
pressure on both sides of the wheel.

6. The double suction permits forces acting on the impeller to be balanced, thus

44



reducing the axial thrust (xosre6anmst) on the shaft.

7. Because of the heat radiated back from combustion zone, polymerization may
occur at the nozzle tip causing tip plugging.

8. The small amount of unevaporated water is separated from the steam and is
blown down to a lower pressure carrying out with it any impurities.

9. As the oxidation rate increases, the temperature gradually rises, increasing the
rate of oxidation and hence the rate of temperature rise.

10. The overall length of the turbine is increased thereby necessitating larger
building space and introducing additional losses by the use of interconnecting piping.

11. Having cooled sufficiently the products of combustion we may force them to
enter the superheater tubes.

12. Having increased the furnace size and temperature it is necessary to improve
refractory maintenance, particularly when firing with pulverized coal.

13. In the boilers with water tube furnace bent tubes are arranged to form furnace
enclosure making it integral with the boiler.

14. The steam expands in the fixed blade increasing its velocity.
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3. ABSOLUTE PARTICIPIAL CONSTRUCTION / HE3ABUCHMBII
MPUYACTHBIA OBOPOT 1 OCOBEHHOCTHU NMEPEBOJIA

B nanHoM 0060poTe ecTb COOCTBEHHOE MOJJIEXKAIIee, KOTOPOE BBIPAKAETCS
MecToMMeHueM WM cymectButenbHbiM. HITO Beerna otmensiercsi 0T _OCHOBHOIOQ
npeuioxkenus 3ansaro. Ecou HIIO crout no 3amsaToil, TO OH NEpeBOAUTCA
NPUAATOYHBIM OOCTOSITENBCTBEHHBIM MPEAJIOKEHUEM BPEMEHH, YCIOBUS, MPUUYUHBI,
BBOJIUTCS COI03aMH KOIJIA, MOCJIe TOTr0 KaK, €CJIM, TAK KAK, MOCKOJIbKY. [I[pruactue
MEePEBOIUTCS CKa3yeMbIM. BpeMs ckazyeMoro MOXKeT ObITh OyAyIuM, HACTOSIIIM
WJIU TIPOMICANIUM. ITO 3aBUCUT OT (DOPMBI IPUYACTHSI U BPEMEHHU, B KOTOPOM CTOUT
CKa3yeMOoe TJIABHOTO MPE/I0KEHUS.

Ecnu He3aBUCHMBIN NPUYACTHBIN 00OPOT CTOUT MOCIE 3aIATOM, TO TOCIE HEe
CTaBATCS COIO3bI 4, M, IPUYEM, NMIPU 3TOM. B HEKOTOPHIX CITydasx COI03 MOXKET OBIThH
OIYIIEH.

HITO MosxeT BBOIUTHCS MpeyioroM With, KoTopsiii He TepeBOAMTCS.

Bpewms rnarosa, kotopbiM nepeBosTcs npudactus | u 11, 3aBUcUT oT BpeMeHu
CKa3yeMoro B npeuioxkeHuu. IlepdexTHbie mpuyacTust BCEraa nepeBoAsTCs IIarojiom
IOPOLIEIIETr0 BPEMEHH.

The model used is a simple one, more complex models having been tried. —
Hcnonb3oBaHHas MOZENb MPOCTA, HO UCHBITHIBAIUCH U 00JIEE CIOKHBIE MOJIEIH.

Hexotopsie He3aBHCHMBIE TpUYACTHBIE OOOPOTHI MPEACTABISIIOT COOOM
yCTOWYMBBIC CIIOBOCOYETaHMsI, Harpumep, other conditions (things) being equal — mpu
MIPOYUX PABHBIX YCIOBUSX.

3anoMHHTE HEKOTOPBIE CIIOBA, 1O (hOPME COBMAIAIONINE C TPpUYACTHEM .

[Ipemsioru:

according to — coruacHo, 1o;

concerning, regarding, relating to — o, 00, OTHOCHTEIIbHO, B OTHOIICHHH;

considering — yuuThiBasi, IpHHUMasi BO BHUMaHHE.

excepting — 3a UCKIIIOYECHUEM, KPOME

following — mocite, Bcien 3a

depending on (upon) — B 3aBUCUMOCTH OT

COro3BI:

providing (= provided) — npu yciaoBuu (4to), (eciu) SUPPOSING — IPEAIOI0KAM
(4t0), HomycTUM (4TO).

3amoMHHTE: HEKOTOpPhIE MPUYACTHBICE 000POTHI B (DYHKIIMKA BBOAHOTO YJICHA
PEIOKCHUS:

as already mentioned — kak y>ke ymoMHHAJIOCh

as stated earlier — xak ycraHOBIIeHO paHee

as pointed out previously (above) — kak yka3siBasioch panee (Bbimie) generally
speaking — BooO11e roBops

strictly speaking — ctporo roBops.

N3yuute 06pa3iibl NepeBojia He3aBUCUMBIX TPUYACTHBIX 00OPOTOB B TAOIUIIE U
MIePEBEIUTE TIPEIJIOKCHUS B 3aJaHUH.
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CIHOCOBBI IEPEBOJJA HE3ABUCUMOI'O IPUYACTHOI'O OBOPOTA

Taomuna 4

[Ipumepsr IlepeBon

He3aBrcuMbIil mpudacTHBIA 000pOT B HaYaJIe IPeUI0KeHHS (TIEPEBOINM C COI03aMH TaK KaK MM KOT/Q)

1. The problem being difficult, they worked hard. Tak kak 3a0aya 6vi1a MmpyoHas, OHU pabOTAIU MHOTO.

2. The experiment being carried out, he cannot leave the labo- | Tak kax (koz0a) sxcnepumenm uoem, oH He MOXKET YUTH
ratory. u3 1abopaTopumu.

3. With radioactivity discovered, great progress was made in Kozoa 6vina omkpweima paouoaxmuenocmos, B GU3NKE MPO-
physics. U30IILIH OFPOMHBIE TIEPEMEHBI.

He3zaBucumelii mpuyacTHEI 000POT B KOHIIE MPEIOKEHUS (IEpEeBONM C COI03aMU MPUYeM, IPH ITOM, H, a)

4. He read two articles on this subject, the latter being more in- | OH mpouunTaN ABE CTaTHU Ha ATy TEMY, HPUUEM NOCAEOHSS
teresting. OvLia boslee unmepecHas.
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Ynpa:xxkuenue 1
IlepeBenure  mpeNJiOKeHUs, YUYMTHIBass  OCOOEHHOCTH  MepeBOJAa
HEe3aBHUCHUMOI0 IPUYACTHOT0 000poTA.

Oopasew: The work having been done, they went home. — Ilocje Toro kak
padoTa OblJIa c1eJIaHa, OHU ITOILIA JJOMOM.

1. Noncondensable gases being highly corrosive, their removal of the condenser
IS important.

2. When some impellers are mounted on the same shaft and act in series, the
pump is called a multistage pump, the number of stages corresponding to the number
of impellers.

3. The source of cooling water being a lake or a river, there is no need for water
conservation.

4. In the reaction turbines the pressure at entrance to the motor blade is greater
than at exit, the expansion taking place in both the stationary and rotating passages.

5. The tubes are cast iron, the gases passing through plain tubes and the air —
over the grill surface.

6. Simple turbines have a considerable number of pressure stages, a wheel in
each stage having one row of blades.

7. The steam being condensed, heat is transferred from the vented steam to the

water.

8. Steam turbines are grouped into 3 types, classification being made in
accordance with the conditions of the operation of the steam on the rotor blades.

9. The economics of the situation permitting, the steam generating units are fired
by pulverized coal.

10. Bent tubes being used instead of straight tubes, no floating head is necessary.

11. Cooling water being usually corrosive in nature, condenser tubes are of ten
made of special alloys of copper or aluminum.

12. Noncondensable gases being collected in the condenser, the vacuum in the
condenser will increase.

13. The major item (uacts) of the cost of a boiler being the drums, as many boiler
tubes as possible are placed between the drums.

14. Feed water entering the boiler at high temperature, the boiler is relieved of a
part of its load, and temperature stresses within the boiler are reduced.

15. The circulation pump raises the water pressure to about 40 psi above the
drum pressure, this being sufficient to overcome the resistance of the flow controlling
orifices of the small diameter tubing.

16. There being no expansion in the passage between the rotor blades, the steam
pressure is the same at the inlet and outlet of the blades.

17. In a pure reaction turbine expansion should take place only as the steam
passes through the moving blades, the turning effect (3pdexrt Bpamenus) being due to
the reaction consequent on the increase in velocity which accompanies expansion.

18. The tubes being vertical or nearly vertical, the tendency toward slag
adherence is decreased.

19. The boiler producing dry steam, all the impurities remain in the boiler.
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Ynpa:xxnenue 2

Onpenesure THII NMPUYACTHOIO 000pPOTA B CJEAYIOIIMX MPENJIOKEHUAX H
MnmepeBeaAuTe ux.

1. The weather being fine, they went for a walk.

2. The project being realised was proposed by a team of scientists.

3. The goods having been unloaded, the workers left the port.

4. Having read the note, he folded it and put it away.

5. The English spoken by most educated people in Britain is known as the
Queen’s English or standard English. It is the English taught in universities and schools
and the kind heard on the BBC.

6. England being a constitutional monarchy, the Queen of England is only a
formal ruler.

7. A trouble shared is a trouble halved.

8. The work finished, we went home.

9. When asked if he realized the danger, he said he did.

10. London is not only the centre of commerce and finance but also a great port,
with many imported and exported goods passing through it.

11. It being Sunday, most shops in the town were closed.

12. The final round of the negotiations over, a joint communigue was signed.

13. There being a lot of things to discuss, the conference lasted long.

14. The negotiations between the American and British representatives were
conducted behind closed doors, measures having been taken so that no reporter should
receive any information.

15. The proposal being unconstitutional, the committee rejected it.

16. When crossing the street in London, look to the right, then to the left.

17. Based on a real life event, the story aroused everybody's attention.

18. Entering or leaving a room with ladies, don’t rush before them. Remember
the golden rule of every gentleman: “Ladies first”.

19. With the shipping strike in the United States still going on, arrivals of
American cotton in Liverpool were rather small at that time.

Yunpa:xkuenue 3

IlepedpasupyiiTe npeayioKeHusl, HCIOJIb3ysl NMPUAATOYHOE NpPelI0KEeHHe
BMECTO HE3ABUCUMOI'0 IPUIACTHOI'O 060p0Ta:

Sp.: The equipment showing good characteristics, we could use it for several
purposes.

St.. As the equipment showed good characteristics, we could use it for several
PUrposes.

1. The results lacking precision, we had to employ another method.

2. The phenomenon demanding explanation, they began to study it thoroughly.

3. The instrument operating with high accuracy, we got satisfactory results.

4. The chamber leaking, we couldn’t get vacuum.

5. The results confirming the theory, they considered the theory valid.

6. The substance exhibiting peculiar properties, we studied it with great interest.

7. The theory representing a radically different point of view, scientists didn’t
accept it at once.
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Konrpoabnas padora

IloguepkHUTe B NpPeIOKEHUSX HE3aBHCUMBbII NPUYACTHBIH 000pOT,
nepeBeauTe NpeII0KeHus.

1. There being no other traffic, the driver can maintain constant speed of, say, 60
km/hr (kilometers per hour).

2. Part of the energy being changed into heat, not all chemical energy of the cell
battery is transformed in electric energy.

3. The water leaves the wheel with a large relative velocity but a small absolute
velocity, practically all original energy having been given to the wheel.

4. The cyclotron may be regarded as a modification of the linear accelerator, the
particles being transferred from one to the other at the proper instants by an ion of a
magnetic field.

5. The positive pole having been brought near the negative pole, the latter attracts
It.

6. Two bodies having potentials of 100 volts and 50 volts, a potential difference
exists between them of 50 volts.

7. The current distribution-over the cross-section of a conductor being non-
uniform, the resistance increases.

8. The travelled distance having been given in meters and the time in seconds,
speed was measured in m.p.s. that is in meters per second.
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4. THE INFINITIVE / 3AJ1I0I'OBO-BPEMEHHBIE ®OPMbl UHO®UHUTUBA

NnpuanTHB ABiIseTcs HETUYHOW (HOpMOI riaroia, KOTopas coueTaeT B cebe CBOWCTBa Tjarojia M cymecTBuUTensHoro. Cuemyer

MOMHUTB, YTO HMHOUHUTHB yHnoTpebisiercs 6e3 JacTuipb! to:
- TI0CJIE MOJAJIBHBIX U BCTIOMOTaTEIbHBIX IJ1aroJoB;

- TocJie riaroioB t0 Make (3actaBiisTh), t0 let (pa3pemars);

- mocne BeipaxkeHuit had better (sryame 661), would rather, would sooner (peamoden Osbr).

Simple Infinitive Active o0bpr4HO TIepeBONUTCS HAa PYCCKH SI3BIK HeompeaelneHHOW ¢opmoit rmarona. I[lepdextHbie (opmbr
UHQUHUTHBA O0BIYHO TIEPEBOSTCS PUAATOYHBIME MTPEIOKECHHSIMHU.
He wants to study English. On xo4eT u3y4ath aHTJIHHCKHIA.

He is glad to have passed the exams well.
On paln, 4TO XOopomo caall 5K3aMCHBI.

C I/IH(i)I/IHI/ITI/IBOM B QHIJIMMCKOM $I3bIKE€ BO3MOIKHBI CICAYIOIUC KOHCTPYKIINH:

- cnokHoe fomnonHerue (Complex Object);
- cnoxknoe noanexarniee (Complex Subject).

4.1. ®POPMbl UHOUHUTUBA

Tabmuna 5
Bun Active Voice Passive Voice
Simple — BeIpakaer aeiicTBUE, OAHOBPEMEHHOE C
eliCTBHEM, BEIPAKEHHBIM IJIar0JI0OM-CKa3yeEMBIM
g » BRIP M to produce to be produced

Perfect — Beipaxkaer aeiictue,
IpeAIIeCTBOBABIIEE ICHCTBUIO, BEIPAKEHHOMY
TJIaroJIOM-CKa3yeMbIM

to have produced

to have been produced

Continuous — M TENFHBIN XapaKTep ACUCTBHSI

to be producing

Perfect Continuous — geilicTBME Hayalioch B
IPOIIIOM U BCE €Il TPOJOIKAETCS

to have been producing
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Ynpa:xkuenue 1

Haiiaiute UHPUHUTUBBI B MNPeNJIOKEHUSX U omnpegeaure ux ¢opmy.
IlepeBeauTe MpeasioKEeHUS.

1. You must be careful with him, otherwise you can find yourself in a trap.

2. “Come along” said she, “we must be getting back.”

3. You must have noticed her there; she was the only one wearing a bright red
dress.

4. She can’t have been that naive! The whole thing must have been going on
under her eyes!

5. She’s like a beautiful exotic flower that must be sheltered from bitter winds.

6. This meeting, she realized, must have been planned several hours ago.

7. ‘I want to know how long we are expected to wait’. — “‘Don’t make a fuss. We
must have been waiting for only a couple of minutes’.

8. He seemed to be weighing something in his mind.

9. You know how I hate to interfere in other people’s business.

10. I considered myself to be standing much higher than all my fellow-workers.

11. Was the object attached to anything? No wires or anything? | mean, someone
couldn’t have been having a joke or something?

12. He seemed to have taken his defeat quietly.

13. I rang the bell and the man answered with remarkable promptness; he seemed
to have been waiting for it to ring.

14. He had in the meantime made himself as comfortable as circumstances
would permit.

15. I’d rather be told the truth than be lied to.

16. She was known to have had a quick temper.
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Ta0mumna 6

4.2. CHHTAKCUHYECKUE ®YHKIIUU UHOUHUTUBA

OYHKIUS B MPEITIOKSHUH

[Tpumepsnr

ITepeBon

1. IMomnexaree

To provide three pulverizers is
necessary for the efficient
operation of the furnace.

O0ecne4uTs TPU PACHBUTUTENS HEOOXOAMMO A5t 3P PeKTHBHOM
pabotsl Toniku. (MHGUHUTHB, CYIIECTBUTEIHHOER).

2. YacTb cKa3yemMoro:

a) Iocne roarona-cs3ku “is” ¢
CYIIECTBUTEIIbHBIMA “aim”,
“purpose”, “idea” u T.1.

b) ITocie MoganbHOrO rIarona to
be+to, to have+to u ap.

C) Iocne npunaraTebHOro

a) Their aim is to improve the
equipment.

b) You have to improve the
equipment.

C) This film is interesting_to
see.

a) Ux 1enb — (COCTOMT B TOM, YTO0OBI) yCOBEPILIEHCTBOBATD
o0opyI0BaHUE.

(MupuautHB).

b) Bbl 10/1:KHBI yCOBEPIIEHCTBOBATHL 000PYIOBAHUE.

C) DTOT GUIBM HHTEPECHO CMOTPETD.

3. JlonoHneHue

The operator prefers to use the
new equipment.

Ormneparop MpeanovYnTacT HCNoJab30BaTh (MCIOJIb30BaHUE)
HOBOe obopynoBanue. (MHPUHUTHB, CYIIIECTBUTEIBHOE).

4. OnpeneneHue

a) They have the possibility to
use this system.

b) The new equipment to be used
at our power plant has just arrived.

C) He was the first to begin this
experiment.

a) YV HHX €CTh BO3MOXHOCTb HCIO0JIb30BATh Ty CUCTEMY.
(MupuHUTHB, CYIIIECTBUTEIBHOE).

b) Hosoe oGopynoBanue, KOTOpoe A0JI:KHO ObITH (Oyaer)
MCI0JIb30BAHO HA HAIICH 3JICKTPOCTAHIIUH, TOJIBKO YTO
puOBLIO.

(OnpenenuTensHOE MPUIATOUHOE TPEITIOKEHUE CO
CKa3yeMbIM, BBIPKAIOIIUM JCHCTBUE, KOTOPOE QO0AHCHO
Obtmb UM GyOem COBEPIICHO).

C) OH 1epBBIM HAYAJ STOT SKCIIEPUMEHT.
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Oxonyanue maoin. 6.

DyHKIMA B IPEJIOKEHUN

IIpumepsl

IlepeBon

5. O0CTOATENBCTBO

a) uenu

MoskeT BBOJAUTHCS coro3amu SO as (10), ¢
TeM, uyTo0B!I, 1n order (t0) — jurst Toro
yTOOBI.

b) cnenctus

To design a good turbine, you
must have good knowledge of its
construction.

Yr00bI CIPOEKTHPOBATH XOPOLIYIO
TypOHHY, BBl JOJKHBI HMETh XOPOIIHE
3HAaHHS O €€ KOHCTPYKLHUU.
(MaduaUTHB C coro3amMul YTOOBI, 1JIs1

TOT'O YTOODI).

IlpuMeyaHue: 4TOOBI OTIMUNUTH WHOUHUTHUB B
pONU TOJJISKAIIETO OT WHOUHUTHBA B POJIU
oOcrosiTenbcTBA IeMM (€CIM OH CTOMT B
Hayaje MPEeAJIOKEHUs), CIeNyeT IOMHHUTD, YTO
€Cii  Teped  CKa3yeMbIM HET  APYroro
nojyiexaiiero, kpome uHpuHHTHBA  (C
OTHOCSIIIUMHUCS. K HEMy CIIOBaMH), TO OH
BBITIOJTHSIET POJIb MOJIEKAIIETO.

It is such a small error as to be easily
neglected.

Methods for measurement and analysis
of this vibration are too numerous to
discuss here.

This method is not accurate enough to
give reliable results.

DTa Takas He3HaYuTeIbHAas
MOTPEUTHOCTb, YTO €10 MOMKHO JIETKO
npeHedpeyb.

Mertoabl 11 U3MEPEHUS U aHAIN3a
TaKoW BUOpaIy CIAMIIKOM
MHOTOYHCIICHHBI, YTOOBI O HUX MOKHO
OBbLIO 371€Ch CKa3aTh.

OTOT METO1 HEAOCTATOYHO TOYEH,
9TOOBI 1aTh (YTOOBI OH MOT JIaTh)
HAJIC)KHBIC PE3YJIHTATHI.
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Ynpa:xxkuenue 1

Onpeneaure ¢opmbl HHPUHUTHBA, ero (QYHKHUM U NepeBeauTe
NnpeJI0KeHu .

Oébpazey. The letter may have been sent to a wrong address. — ITucwmo,
803MOHCHO, ObLIO omnpasieno no Henpasuivhomy aopecy. (Infinitive Perfect Passive
nocjie MOOAIbHO20 27142014 8 (DYHKYUU YACMU CKA3YEeMO20).

. He asked the student to define the unit of resistance more accurately.
. She got a list of the books to be read.
. The assistant came to be instructed by the professor.
. To launch rockets a new type of fuel was needed.
. The student wanted to be examined as soon as possible.
. | am sorry to be asking you.
. Experiments have shown that the amount of work to be used for producing a
given amount of heat is the same under all conditions.

8. They were happy to have been sent to the international conference.

9. The engineers are glad to have obtained such good results.

10. We supposed the plan to have been explained to you long ago.

~No ok~ owdNE

YnpaxneHue 2

IlepeBeauTe npeasioxeHus, o0paiiasi BHUMaHUE HA NepeBol HHPUHUTHBA
B pyHKIMHU MoAJIesKaNero u 00CTOATEILCTBA HeJIH.

1. To change heat directly into electrical energy we must take two wires of
dissimilar metals.

2. To change heat directly into electrical energy is not difficult.

3. To prove any statement it is necessary to make experiments and observations.

4. To prove any statement is a very difficult task.

5. To protect personnel from radiation is a very important task.

6. To protect personnel from radiation nuclear reactors are shielded with
concrete walls.

7. To prolong this discussion is to waste time.

8. To complete a journey round the sun requires nearly 30 years.

Ynpa:xxkHenue 3

HepeBezmTe NPpEAJI0KEHUST B 3aBHCHUMOCTH OT TOro, HABJJHCTCH JIH
CKazyemMoe COCTaBHbBIM HMMEHHBIM HMJIH COCTABHBIM IJIAroJibHbIM.

15. We were to maintain a flow of that liquid in the pipe.

16. Our duty is to defend our country.

17. That assistant was to compare the resistance of the two conductors.

18. We are to control the speed of these particles.

19. He is to demonstrate the results of his experiments next Monday.

20. His aim is to demonstrate the results of his experiment.
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Ynpaxuenue 4

Ilepedpa3supyiite cia0BOCOYETAHMUS, HYTOOBI MOJYYUTh HH(PUHUTHB B
¢GyHKuMM onpeneieHUs.

IIpumep: the questions which will he discussed => the questions to be discussed
the reports which will be given; the choice which should be made; the conditions which
must be met; the works which will be cited here; the point which should be stressed,;
the gap which must be filled; the controversy which must be resolved; the difficulties
which must be overcome; the conference which is to be held in; the phenomena which
will be described.

YnpaxHenue 5
B npuBegeHHBIX HHKe IMPEAJIOKEHUAX HHPUHUTHB HUCIHOJAbB3YETCH B
KavecTBe mnoajiexamiero. PaccraBbre cjioBa mo MNOpPSAKY, NPOUYUTANTE U
MmepeBeaAuTE NPEAT0KCHUS.
1. is—cry — it — useless; never — helps - to.
2. to —it’s — good — knock — a — then — man — not — down — and — ask — lives —
him — why- he — dirt — in — the.
. to — human - is, to — divine — err — forgive — is. (A proverb)
. late — it — never — up — to — give — too — is — prejudice.
. everything — to — know — know — is — nothing — to. (A proverb)
. hard — not — it’s — to — decisions — you — make — when — your — what — values
— know — are.
. to — or — not — compromise — not — to — a — be — is — be — question — of — a.
8. be — than - it’s — to — occasionally — suspicious — better — cheated —
perpetually.
9. wear — to — bought — not — all — these — have — nice — things — where — and -
to — have — to — them — shame — was - a.

o Ol b~ Ww

\l

Ynpa:xxkHenue 6

IlepeBeauTe npeasioKeHuss ¢ MHPUHUTUBOM B POJIM ONpeae/IeHUs

1. The difficulties to be resolved in the first place concern the technical aspects
of the experiment.

2. For lack of time many of the important contributions to be considered in this
connection will only be mentioned in passing.

3. The best experimental evidence for the correlation to be considered later in
more detail comes from the recent work by Roberts and his collaborators.

4. The data to be reported here point to the possibility of a feedback mechanism.

5. The seminar course in theoretical physics to be held in Rome is scheduled for
May-June.

6. The abstracting journal for biological chemistry to be printed since next year
will cover only fundamental researches in this vast area.

7. The scientific meeting to be convened next year by the Atomic Energy
Commission will tackle both experimental and theoretical aspects of research into
plasma phenomena.
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Ynpa:xxaenue /

IlepeBeauTe npeaoKeHusl, y4MThIBasd pa3dHble GyHKUMM UH(PUHUTHBA U
oco0eHHOCTH ero nepepoaa. [loguepkHUTEe MHPUHUTHUB, €r0 NMEPEBO/I HA PYCCKUH
SI3bIK, onpeaeauTe ero popmy u GyHKUMIO.

1. To cover waste energy two major types of hardware are used: combustion
equipment and heat transfer equipment.

2. Parameters to be measured in a control experiment include density and
temperature of the fuel.

3. To lower the temperature of the cooling water by artificial means would
require additional energy.

4. An additional factor to be considered is the cost and maintenance of cooling
system.

5. Combination of radial and convective heat transfers are used to improve the
effectiveness of heat transfer.

6. The materials to be used for the construction of the modern boilers are de-
scribed in this book.

7. The tubes to be made of this metal will be used in different kinds of boilers.

8. An economizer and an air heater are provided to cool the products of
combustion to the low temperature necessary for high efficiency.

9. The function of the economizer is to supply the boiler with wet steam and feed
water.

10. To overcome the limited output at the exhaust end turbines are usually of
multicylinder type.

11. To convert pulverized coal furnaces to firing with oil or gas is not difficult.

12. To create mechanical circulation is the only means of obtaining the desired
fluid flow.

13. To reduce to a minimum the loss of the fuel is the function of the air heater.

14. All heat must be transferred through the heating surface to reach the water.

15. To obtain high economy it is necessary that the steam should flow through
the turbine with high velocity.

16. For these fuels specially designed combustion systems are required to ensure
complete oxidation of waste materials.

17. The problem to be solved consists in finding the new generator
characteristics.

18. The shape of the furnace depends upon the kind of fuel burned, the
equipment to burn the fuel and the type of boiler to absorb energy.

19. Some of the factors to be aimed at in stoker design are: maximum rate
burning, highest continuous efficiency and the unlimited choice of fuels.

20. It is necessary to maintain a hot zone above the entering fuel to ignite the
fuel on the grate.
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4.3. AHOUHUTUBHBIE OBOPOTbI
4.3.1. OFbEKTHBIA MTHOUHUTUBHBIE OBOPOT (COMPLEX OBJECT / CJIOKHOE JOIOJITHEHUE)

NupuHUTHB BMecTe ¢ TPEANIECTBYIOIIMM €MY CYIIECTBUTEIBHBIM B OOIIEM Majieke UIH MECTOMMEHUEM B 00BEKTOM
najie’xke 00pa3yeT CIOKHOE JOMOJIHEHHE WM KOHCTPYKIUIO «OOBEKTHBIN majex ¢ MHOUHUTUBOMY». Ha pycckuii si3bIK
CJIOKHOE JI0TOJIHEHHE TEePEeBOAUTCS A0NMOJTHUTEILHBIM NPUIATOYHBIM NpeaioxeHueM ¢ corwozamu UTO, UTOBbI,
KOr'J, KAK.

CyLIeCTBUTEIbHOE (MecTOUMeHue) + HHPUHUTHB
They want HIM TO BECOME A JOURNALIST
OHH XOTSIT, YTOOBI OH CTaJ KYPHAIUCTOM.

Tabnuna 7
IIpumepsnl IlepeBon
1) nmocne rimarogos want, like, would like:
I’d like you to help me. MHe ObI XOTEJI0Ch, ¥MOObL BBl TIOMOIJIH MHE.
They want (like) the plan to be fulfilled. OHH XOTAT, Um ool nian ObLL GbLINOJIHEH.

2) nocite riarosio order, allow, cause, force. ITocie rimaronos
1et (mo3BoIsATH), Make (3actaBiaTh), help ucmonb3yercs
uHPUHUTUB 0e3 yacTuilpl “t0”.

OH npuKa3zai HaM, ¥m oGl MbI TIONIUTH TY/IA.

MBI 3acTaBUIIH €TO MOEXaTh TY/a.

OHu npuKa3bIBaIOT (ITO3BOJISIIOT, 3aCTABIISIOT), 4MOObl ITO
TOTUIMBO MPUOBIIIO HEMEJICHHO.

He ordered us to go there.

We made him go there.

They order, allow (let), cause, force (make) this fuel to arrive
(arrive) immediately.
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Oxonuanue maon. 7.

IIpumepsnl IHepeBon

3) mocie 1J1arojoB 4yBCTBEHHOTO BoctpusTus see, hear, feel u
ap. (nHGUHUTHB yOTpedIsieTcs 6e3 yacTHIilb! 10):

S Buzen, yumo oHa nepennia yiauily.

OH crblman, kak oHu 00cy>x1anu CBOY Ij1aH.

Onu BUAAT (CIIBIIIAT), UM O UHIICEHED YXOOUM U3 KOMHANDL.

| saw her cross the street.
He heard them discuss their plan.
They see (hear) the engineer leave the room.

4) mocie riaroyioB SUPPoOse, believe (monarate), consider
(cumtats), find, know, think, prove (nokassiBath), expect

(0)kuIaTh):
| consider them to be good students. S cunraro, umo oHM XOPOIIHE CTYACHTHI.
We eXpeCt her to return in May M1 OXnagacMm, umo OHa BEPHETCA B Mac.
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Ynpaxuenue 1

IlepeBenure NpeaIoKeHHUs CO CJI0KHBIM TONOJHEHUEM.

1. They expected these new installations to be widely used in various kinds of
power stations.

2. We know the alternating current to flow first in one direction and then in
another.

3. The students saw the thermometer mercury fall to the fixed point.

4. The induced voltage causes the current to flow and the rotor to revolve.

5. We may expect a short circuit to result from wire fault.

6. The invention of James Watt made the engine double its velocity.

7. A forced-draft fan forces the combustion air to flow through the air heater into
the furnace.

8. Some stations find the cyclone furnace to be advantageous.

9. They proved the combustion in the cyclone furnace to be complete and to have
practically no carbon loss.

10. The practice proved the cyclone furnace to be suitable for a wide range of
coals.

11. In the burner the gas under pressure enters the furnace through a burner port
and lets a flow of air pass through the port.

12. In the ring burner the gas flows through an annular ring and causes the air to
flow both around and within the annulus of gas.

13. The depth of the active bed enables an adequate supply of air to penetrate the
fuel bed and enter the furnace.

14. The mixing of the volatile matter with turbulent air permits the volatile matter
to burn smokelessly.

15. This type of stoker lets the fine sizes of anthracite and coke breeze burn
quickly and pass through a screen with very small round openings.

YnpaxxkHenue 2

Hepenuumure npenioxenus. Ucnoab3yire c10KHOE JONOJTHEHHE.

Ilpumep: | believe that Van Clibern is a great pianist. — | believe Van Clibern to
be a great pianist.

1. He believes it is a mistake.

2. | consider that this business is very profitable.

3. 1 don’t expect you will understand me.

4. They know that he is a responsible person.

Ynpa:xnenue 3

Bri0epure npaBwibHbI BapuaHT. HanummTe NoJIHOCTHIO NPEAJIOKEHUSA U
nepeBeauTe UX.

1. Jim said the switch was dangerous and warned me touch it.

—do not

- not

-not to

-Nno
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2. She said the letter was personal and didn’t let me
- reading

-read

~to read

~read to

3. She didn’t want to go.

~they

-1

- his

- me

4. | know him a good student.
-1is

— has been

~to be

—was

5. Carol’s parents always encouraged her
—to study

- studied

- studying

- studies

6. When did you him to check the timetable?

~ asked

~to ask

~ask

~ask to

7. He saw two girls on the stage.
~to dance

- dancing

- dances

—are dancing

8. She made her brother into the water.

-jump

~to jump

— jJumps

— jump to

9. She didn’t want her child
- to take

- take

- to taken

- to be taken

— to hospital.

10. Who you to drive?
- taught

—teach

—does teaches
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—to teach

Ynpaxnenue 4
IlocTaBbTe CJI0Ba B HY’KHOM MOPSAKE, YTOObI MOJYYWIHCH NPeII0KeHMs,
MmepeBeaAuTE UX.
. to want / me / to pay by card / the shop assistant
. her mother / Alice / to try the dress on / would like
. to come so ate / her parents / to not want / Ann
. they / Jack / to invite them to his house / to expect
. our teacher /us/ to expect /to make a report
. her brother/Jane / to start dieting / to not want
. the guide / her / to pay attention to the picture / would like
. our parents / my sister / to expect / to go to university

coONOOT A~ WDNPE

Yupaxuenue S

HUcnoab3yiiTe mHPUHUTHB ¢ yacTuned “t0” mam 0e3 wyacTumbl “t0”.
IlepeBenure npeasoKeHusl.

1. We expect him ...sign the contract on Monday.

2. He wants the doctor...be sent for.

3. Mr Garret wants the house ...be renovated in summer.

4. 1 don’t her ...sing at the moment.

5. When do you want me ...call?

6. We wouldn’t like Liz ...know the truth.

7. Why don’t you like them...come to the party?

8. I want my name ... be included in the list.

9. When do you want this work ... be completed?

10. She made him ...promise to stay with them.

11. They expected the letter ... have been received.
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4.3.2. CYBBEKTHBIIA HTHOMHUTUBHBIN OBOPOT (COMPLEX SUBJECT / CJIOKHOE HOJIJIEJKAIIEE)

KoHCTpyKIMs «MMEHUTEIbHBIA TaAeX C HHPUHUTUBOM» COCTOUT M3 CYUIECTBHUTEIBHOTO B OOIIEM NaAeke WU
MECTOUMEHHUS B UMEHUTEIILHOM MaJieXke U MH(OUHUTUBA U BBIIIOJIHAET B MIPEJI0KEHUH POJIb TOJJISKAIIETO.

IlepeBox mpeaJIOsKeHUsI CO CIIOKHBIM MOJJIEKAIMM CJIEAYyEeT HAa4MHATh CO CKa3zyeMoro. MMs cylecTBUTENbHOE (MU
MECTOMMEHUE), SBIISIIOUIEECS MOJJIEKAIIUM B aHIVIMMCKOM MPEIOKEHUU, CTAHOBUTCS IMOJIEKAIIUM PYCCKOIO MPUAATOYHOIO
peIokKeHUs (...OH...), a MHQUHUTUB MEPEBOIUTCS TJIAr0JI0M-CKa3yeMbIM PYCCKOTO MPUAATOYHOTO NPEIOKEHHUS (...TOBOPST....).
IIprnaroynoe npeasioKeHnue MPUCOEAUHAETCS K IIIaBHOMY TocpeacTBoM coro3a YTO:

CyIIeCTBHTEIbHOE (MeCTOMMeHHe) + HH(PMHUTHB
HE is said TO KNOW SEVERAL FOREIGN LANGUAGES.

FOBOpﬂT, YTO OH 3HACT HCCKOJIbKO MHOCTPAHHBIX SA3BIKOB.

Ta0muna 8

IIpumepsnl IlepeBon
1) ¢ riraronamu B cTpaaarenbHoM 3aiore to believe, to consider,
to hold, to think, to suppose (nepeBoAsSTCS Ha PYCCKHIA S3BIK
rjiarojamu ''c4MTaTh, rojararth, 1ymaTh’), to expect (oxxuaaTh),
to estimate (onenuBats), to say (roBoputs), t0 report
(cooOriath):
She is expected to arrive on Monday.
The President is believed to be in London now.
They are known to have lived in England.

OxuaaroT, ¥moe oHa NPUEAET B MOHEACTBHUK.
[Tomararor, umo npe3uneHt cervac B JIoHI0HE.
W3BecTHO, umo OHU XUJIM B AHTJINH.
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Oxonyanue maon.

ITpumepsbl

IlepeBon

2) c Ti1arojaMu B JeMCTBUTEILHOM 3ajore to sSeem, to appear
(ka3aThCs), to prove, to turn out (okaseiBaThes), to happen
(citywaiiHO caenaTh 4TO-TO):

He seems to know little about it.

She proved to be a good friend.

They appear to have been interested in their work.

[To-BuIHMOMY, OH MaJjIo 3HAeT 00 ATOM.
OHa oka3zanach XOpOIIUM JIPYTOM.
Kaxxercs, oHU MHTEpECOBAIMCH CBOEH pabOTOM.

3) ¢ coueranusamu riaroja to be u napeuns —to be likely
(BeposiTHO), to be unlikely (manoBeposTHO), to be certain
(6e3ycaoBHO):

He is likely to arrive tomorrow.

BeposiTHO, OH TIpHenieT 3aBTpa.
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4.3.3. CIIOCOBBI IIEPEBOJA CJIOKHOI'O NOJJIEXKALIUETO

Tabmauma 9
[IepeBon
[Tpumeps! [lepeBoauTCst IByMSs CITIOCOOAMMU:
1. [TpocThIM IIpeIOKEHHEM C BBOJHBIM CJIOBOM, COOTBETCTBYIOIIMM
CKa3yeMOMY aHTJIMICKOTO TTPEIIOKCHHS.
is known H3sBecTtHO,
is likely BepostHo,
IS certain HecomuenHo,
is found OOHapyXeHO,
IS reported Coo0iaror,
IS assumed Jlomyckaercsl,
Is considered Cuwnraercs,
Heat is expected to be a form of OsKHpaeTcs, YTO TEIUIO — 3TO POpPMA SHEPTHUH.
appears energy. OxkasbIBaeTcs,
seems Kaxercs,
proved JlokazaHo,
(2) 1) 3) 1) 2) (3)

2. JIomOJHUTENBHBIM MPUAATOYHBIM MPEATIOKEHUEM C COI03aMH «UTO»,
«4TOOBI», «Kak». HQUHUTUB NEepeBOAUTCS JTUYHON TJIATrOJIBHON (OPMOIA.

Heat is known to be a form of energy.

()

1)

©)

Temuio, Kak U3BECTHO, ABJIAECTCS POPMOIT SHEPTUH.

() 1) 3)
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Ynpaxuenue 1

IlepeBenure npenioKeHusi, CPABHUB IEPEBOJ CJI0KHOIO JOMOJHEHUSA W
CJIOZKHOT 0 ImMoaJIes;kaiiero.

1. These conditions of the burning permit large amounts of fine particles of
carbon to be blown upward into the furnace.

2. These conditions of the burning are expected to permit large amounts of fine
particles of carbon to be blown upward into the furnace.

3. High velocity steam jets in the furnace allow the combustion to be im- proved
and the smoke to be reduced.

4. High velocity steam jets in the furnace proved to improve the combustion and
to reduce the smoke.

YnpaxneHnue 2
HepeBennTe NMPEIJIOKEHUN, COoACpKalllUEe CJ0KHOEC IIoJIeKallee, Co
CKa3y€¢MbIM B IaCCUBHOM 3aJiore.
. She is said to speak English fluently.
. Many people were reported to have become homeless after the flood.
. The company is expected to make profit this year.
. The students are supposed to come in time for their lessons.
. The construction company is believed to have concluded two big contracts.
. My close friend is known to have won the singers contest.
. She is said to have borrowed money but not bothered to return it.
. The book was believed to have been.
. The picture is considered to have been painted by a great artist.
10. That magazine is said to have been sold out already.
11. The Chinese dancers are announced to be arriving next week.
12. The girl is expected to be wearing a white jacket and black skirt.

©OCoo~NoO Uk~ WNPE

Yupaxnenue 3

HepeBezmTe NPpEAJIOKEHUN, CoAcpKallue CJI0KHOEC IIoJIeKallee, Co
CKa3y€eMbIM B aKTHBHOM 3aJiore.

1. You seem to be excited. What has happened?

2. Her mood seems to have changed for the worse.

3. Megan doesn’t seem to have lost her weight.

4. | happened to be out of town at that time.

5. One day Mary happened to meet Bill. — Ognax b Tak ciaydmiocs, uto Mapu
BcTpetwiia bumna.

6. Do you happen to know Mr. Brown?

7. The new film of this producer appeared to be very interesting.

8. Mary appeared to have moved in a new flat.

9. My prediction turned out to be correct.

10. The language of the article turned out to be quite easy.
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Ynpa:xxkaenue 4

IlepeBeauTe npeasioKeHus, COAEePKALIUE CI0KHOE MOAJIeKaIee.

1. He is sure to come to the meeting. — On 00s13aTeIbHO IPHUIET HA BCTPEUY.

2. If you continue arguing, you are sure to fight. — Ecau BbI mpogomkute
CIIOPUTH, TO 0053aTEIBHO MOIEPETECH.

3. This film is sure to be a great success. — Otot ¢puabM o0s3aTeabHO OyaeT
HMCTDb YCIIEX

4. She is not likely to come in time tomorrow. — [Toxoxe, 4To 3aBTpa OHA HE
pUAET BOBPEMS.

Ynpaxnenue 5

IlepeBennTe NpeNiOKeHUSA, YYUTHIBAsE 0COOEHHOCTH MepeBOAa CJI0KHOIO
nmoaJieskamiero.

1. Lightning proved to be a discharge of electricity.

2. Heat is known to be a form of energy.

3. Coal is considered to be a valuable fuel.

4. Some liquids, called electrolytes, are found to change greatly when an electric
current passes through them.

5. The alternating current used for power and lighting is assumed to go through
50 cycles in one second.

6. The Fahrenheit scale is known to be used in English speaking countries.

7. Amber is said to attract and to hold minute light objects after rubbing.

8. Heat is known to pass from a hotter body to a colder one.

9. A fuse is expected to melt and break the circuit.

10. The overloading of the line is likely to produce a short circuit.

11. When electrical devices are connected so that the current flows from one
device to another, they are said to be connected in series. The electrical bell circuit is
considered to be a typical example of a series circuit.

12. The cyclone furnace is known to be water cooled as an adjunct to the boiler
circulation system.

13. The furnace height is proved to be the function of the required furnace
volume.

14. All pulverized coal fired furnaces constructed today are considered to be
partially or completely water-cooled.

15. The coal is expected to fall by gravity from the bunkers through a valve into
feeding chutes.

16. A glass tube filled with neon gas was found to be suitable for the use as
signalling source.

17. The condensate leaving the condenser and entering the boiler feed pump is
always assumed to be saturated water at the condensate pressure.
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4.3.4. FOR-TO-INFINITIVE-CONSTRUCTION / HTHOUHUTHUBHBI OBOPOT C INPEJJIOI'OM “FOR”

OTOT 060p0T MpCaACTaBACT co00l coueTaHue mpeajaora M C CYHmCCTBUTCIIbHBIM (I/IJ'II/I JUYHBIM MCCTOMMCHHEM B

0OBEKTHOM TIaJIeXke),

32 KOTOPBIM CIIEyeT WH(PUHUTHUB.

DTOT 000pOT MOKET BBINOJHATH (PYHKIIUIO JIFOOOTO YJieHa

npeayioxkeHust (B Hay4yHO JIuTepaType OH 4aille BCEero — B (DYHKIIMU OOCTOSITENIbCTBA LIETU WIIM CIEACTBUS).

FOR+ cymecTBUTeIbHOE B 00111eM
najeske (MJIM MeCTOMMeHNe B 00bEKTHOM Majexe)+ NHPUHUTHB
He waited FOR HER TO SPEAK, but she did not.

OH x1a71, YTOOBI OHA 3arOBOPHJIA, HO OHA MOJTYaJIa.

[lepeBox 060pOTa 3aBUCUT OT BBINOJIHSAEMON UM (yHKIMH, npeaior for He mepeBoauTCs, a BeCh 000POT MEPEBOIUTCS:
1) npuaaTouYHbIM IpeIokeHueM (dacto ¢ corozom YTOBBI, JJIS TOI'O YTOBbBI, KOTOPBIH, UTO, rie cyuiecTBUTeIbHOE (KK
MECTOMMCHHE) C TMPEIIICCTBYIOIUM €My TpeayoroM for aHMMACKOTO TNPEUIOKEHUS SBISCTCS TOJICKAIUM PYCCKOTO
MpEeAJIOKEHHS], @ UHQUHUTUB — €T0 TJIaroJIOM-CKa3yeMbIM B JINYHOU (opMe; 2) IPOCTHIM MPEAJIOKEHUEM, €CITH 000POT 3aHUMAET

MECTO ITI0JUIEKAIIIETO.

Ipumepsi

IlepeBona

It is necessary for us to examine this phenomenon (B ¢hyHkIHH
TIOJJTEIKAIIIETO).

Ham Heo0x0/1MMO IPOBEPUTH ATO SBJICHUE.

For this information to be valuable, it must contain well-
founded conclusions and advance new ideas and
recommendations (B GyHKIIMH OOCTOSTEILCTBA LIEIIH).

Jist Toro yto0s! dTa nHbOopMaIHs ObLIA ITOJIE3HOM, OHA JOJDKHA
COJIepXKaTh aprYMEHTHPOBAHHBIC BHIBOJIbI M BBIJIBUTATh HOBBIC
UJIeH U PEKOMEHIAINH.

The period T is the time required for a particle to make one
complete vibration (B ¢yHKIMH 00CTOSTEILCTBA CIEACTBUN).

[Tepuoxa T — 310 Bpemst, HEOOXOAUMOE JIJIsl TOTO, YTOOBI YACTHULIA
cliealia OJTHO MOJHOE KOJIEOaHue.
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Yupaxunenne 1. Haiigute o0opor ¢ mpenigorom “for” m mepeBeaute
NnpeJI0KeHN

1. It was impossible for me to solve this problem myself. 2. She was waiting for
somebody to come. 3. The lady was speaking too fast for me to get her. 4. He asked
for the papers to be brought. 5. | an anxious (mue ouenpb xouercs) for Mr. Smith to
succeed in all he undertakes. 6. The best thing for you to do is to meet him. 7. He spoke
loud enough for you to hear. 8. She was impatient for him to be gone. 9. ‘There was
really nothing for him to do there. 10. For a force to exist there must be two objects
involved. 11. The temperature was too low for the substance to decompose. 12. The
tendency was for the gas to become ionized. 13. It is possible for the reaction to occur.
14. The only conclusion for him to make was the following one. 15. The motion took
place long enough for the bodies to become heated.

Ynpaxnenue 2. 3anoJIHUTe NpeIJI0KeHUE, UCIO0JIb3Ys 000POT ¢ MPeAJI0romM
“for”. Ucnmoab3yiiTe oopasen:

Sp.: It was not easy, (she, to compare these substances).

St.: It was not easy for her to compare these substances.

1. It was important, (he, to provide broad answers to their questions) 2. It was
difficult, (she, to treat the subject thoroughly) 3. It was useful, (they, to touch on a
variety of more general topics) 4. It was impossible, (the author, to consider all these
questions) 5. It was necessary, (they, to participate in the meeting) 6. It was not easy,
(he, to prove the validity of his conclusions) 7. It was necessary, (they, to obtain the
substance in extremely pure form)

Ynpaxnenue 3. Ilepenenaiite mpenajioxkenus, MoJjb3ysach 00pa3oMm:

Sp.: For the effect to be understood we have to consider it in detail.

St.: To understand the effect we have to consider it in detail.

1. For these observations to be accounted for we use a new model. 2. For the
defect to be found they had to examine the instrument carefully. 3. For this value to be
specified one must use a new set of equations. 4. For the effect to be studied directly
we shall apply a novel technique. 5. For the structure of these molecules to be
determined he used an ingenious scheme. 6. For a body to be supported we have to
exert a force. 7. For the formation of these electron pairs to be better understood we
should study the phenomenon carefully.

Ynpaxnenue 4. Haligure nHPUHUTHBHBbIE KOHCTPYKIMHU U NMepeBeIUTe UX:
1. The engineers of that plant are said to have constructed a new device. 2. We
want you to see the new university building. 3. The company is believed to have lost a
lot of money last year. 4. We suppose the construction of that building to be completed
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in a week. 5. The construction of that building is supposed to be completed in a week.
6. He is sure to call on us today. 7. She waited for him to speak. 8. They are certain to
cope with the problem facing them. 9. We think them to build the pipeline next month.
10. This pipeline is thought to be built next autumn. 11. That was for him to find out.
12. The engineer believes the mechanic to finish repairing the engine ahead of time.
13. The mechanic is believed to finish repairing the engine ahead of time. 14. He
appears to have been reading the book since 10 o’clock in the morning. 15. | hope you
won’t think it very odd for a perfect stranger to talk to you like this. 16. | heard
somebody mention his name at the last meeting. 17. He seems to have travelled much.
18. This experiment is said to have been completed successfully. 19. He wanted me to
follow him. 20. This issue is unlikely to be discussed at the meeting tomorrow.
21. Nobody watched her dance. 22. It was necessary for you to hear him report on the
results of his experiments. 23. She didn’t expect me to do it so quickly. 24. We noticed
a taxi stop at the door. 25. It is impossible for them to complete the work so quickly
without using this device.
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5. THE GERUND / TEPYHJIUI

['epynauii — HenmuuHas Gopma Tiarosia, KOTopas Ha3bIBaeT Mpolecc NeHCTBHS U 0071alaeT OJHOBPEMEHHO CBOMCTBAMHU
CYIIECTBUTEJILHOTO U Tilarona. B pycckom si3bike repyHnust HeT. ['epyHauii oOpa3yeTcst 0T OCHOBBI HEONpPEAeIeHHON (HOpMbI
riarosia npudasieHueM cyddukca -ing.

5.1. ®OPMBbI 'EPYHAUA

Taomuna 10
Active Passive
Indefinite — BeIpakaroT aeiicTBHE, OTHOBPEMEHHOE C ICHCTBHEM Taking Being taken
rJIaroja-cKka3yeMoro, v JACHCTBUE, OTHOCSIEECs K OyayIiemy.
Perfect — BeipaxkaroT JeHCTBHE, IPEIIIECTBYIOIIEE AEHCTBUIO Having taken Having been taken
TJ1arojia-CcKa3zyeMoro.

ITo cBoeli popme repynauii comnanaet ¢ npuyactuem (Participle I), Ho Mo GyHKIUAM OTIMYAETCS OT MIPUYACTHS:

1. Tepynaumii OpiBaeT mouiekanmm (puyacTre — HUKoraa). CTOUT mepes CKa3yeMbIM.

Learning English is necessary. — U3y4eHne aHTTTUHCKOTO sI3bIKa HEOOXOIUMO.

2. TepyHauit MOXeT ObITh I0TIOJIHEHHEM (TIPUYACTHE HEe OBIBACT B 3TOM POJIH).

3. I'epynmuit ynorpebinsercs nocie npemioros: He thinks of learning German. — On gymaer 00 M3yd4eHUH HEMEIKOTO
SI3BIKA.

He cnemyet myraTth npemiioru ¢ corozamu When, while, kotopsie ynotpeoisitores ¢ mpuyactueM (B poJid 0OCTOSTEIIbCTBA).
When learning English we use dictionaries. — U3ydas (npu u3ydeHHH, KOTJa Mbl U3y4aeM) aHTJIMHCKUH SI3bIK, MBI TIOJTb3YEMCSI
CIIOBapSIMH.

5. IMocie rnaroioB enjoy, give up, mention, mind, to be busy (0bITh), to be worth (ctouts) u np. Hanmpumep: Stop talking,
please. — IIpekparure, moxanyiicra, pasropapusarb. I don’t mind going there. — I He Bo3paxaro moiTH Tya.

6. Ilocie rmarosioB continue, begin, prefer u npyrue. Hanpumep: He began reading this article. — On Hauan yuTaTh 3Ty
CTaThIo.
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5.2. DYHKIUU I'EPYH/AUSA

Taomuna 11
DOyHKIHSA IIpumep IlepeBon

1. MMopnexamee Making the first measuring instrument was | Caenath mHepBblii U3MEPHUTEIbHBIN MPUOOP
not an easy thing. OBLITO HEJIETKO

2. UMeHHast 4acTh COCTABHOIO The main task is switching off the sys- tem | ['maBuas 3a/a4a - BBIKJIIOYHTh

CKa3yeMoro in time. (BBIKJIKOYEHHE) CHCTEMY BOBPEMSI.

3. IIpsimoe nonosiHeHue (6e3 The equipment allows increasing the O6opynoBaHue MO3BOISET MOBBICUTH

HPEIIECTBYIOIIETO MPEIora) temperature. TEMIIEPATypY.

4. KocBeHHOe 10M0JIHEHUE (TTIOCITE | am fond of reading. S mo6iro yTeHHe (YUTATh).

TIpeIyIora)

5. Onpenenenue (00brynO ¢ peiorom of, | The final temperature depends upon the Koneunas temriepaTypa 3aBUCUT OT

for moce cymecTBUTEILHOTO) method of firing and classes of coal. croco0a CXKUTAHUA U BUIOB YTJIA.
Have you any reason for saying such a EcTb 11 y BaC OCHOBaHHE FOBOPHUTH TaKYIO
thing. BeIIh?
Thermometer is an instrument for TepmomeTp — puOOp AJIst H3MEPEHH
measuring temperature. TEMIIEPATYPBL.

6. O6cTosITENHLCTBO (OOBIYHO C The operator examined the machine without | Oneparop ocMoTpen MaiuHy 6e3

npeuIoramMu: iN — MpM, B TO BpeMs Kak, diminishing its speed. yMeHbIleHHus1 (He YMeHbIas ) ee

on (upon) — mo, mocJie, after — moc.e, CKOPOCTH.

before — mepen, by — TBopuT. mage:x,

instead of — BMecTo0 TOTO UTOOBI, fOIr — On finding that the engine was working OOHapy»XHB, 4TO ABUraTe)Ib paboTaeT

IS UL T. 1. badly, he finished experiment. IUI0XO0, OH 3aKOHYHII SKCIIEPHMEHT.
He improved his article OH yJIy4IIWI CTaThio,
by changing the end. W3MEHHUB KOHEII.
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5.3. THE GERUND CONSTRUCTION/
TEPYHJIUAJIBHBII OBOPOT

[Iepen repyHANMEM MOXKET CTOSITh CYIIECTBUTEIBLHOE B IPUTSKATEIILHOM HAJEKE
WIK TIPUTSHKATENIbHOE MecTouMeHue (OHM HUKOTJa He YHOTPeOJISIoTCS Iepes
npuyactueMm). ['epyHanii ¢ OTHOCSIIMMUCS K HEMY ClIOBaMH 00pa3yeT repyHarualbHbIH
obopor. IIpumep: | know of this engineer’s having learned German. — fI 3uaro, 4T0
9TOT MHXXeHep u3ydan Hemenkuii. | know of his having learned German. — 51 3naro, 4T0
OH H3yyald HeMelKud. ['epyHIuanbHbIi O0OpOT MEpPEBOJUTCS Ha PYCCKUN S3BIK
OPUIATOYHBIM TIPEJIOKEeHHeM, BBOJIMMBbIM cotozamu TO, UTO; UTO (UTOBBI),
TOI'O, UTO; O TOM, UTO; TAK, UTO u . .

['epyHauii ¢ OTHOCSAIIMMHCS K HEMY CJIOBaMH MPEACTABISET COOOM OJuH
CJIOKHBIN WJIEH NPEUI0KEHUSI, TJ€ CIO0BO, CTOSIIEE MEpesd repyHIUEeM, CTAHOBUTCS
MOJUJIeKAIUM, a caM TEepYHAMH — cKazyeMblM. Ha pycckuil s3bIK INEPEBOAUTCS
MPUIATOYHBIM MIPENTI0KEHUEM.

ITpumep: We know of silver and copper being good conductors of electricity.
Mpi1 3HaeM, 4TO cepedpo 1 MeJIb — XOPOIITUE TPOBOJHUKH JICKTPUIECCTBA.

Besides being important for the life oxygen is also important for industry. —
Kpome Toro, 4to KMCI0poa Bak€H JJIsl MOANEPHKAHUS KU3HU, OH TAKXKE BAXKECH IS
YKA3HU, OH TAK)KE BAXKEH U JUISI IPOMBIIUIEHHOCTH.
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Ynpaxaenue 1

IlepeBenure mnpenIoKeHHsI, YYUThbIBAaA (YHKUUIO B MNpPeIJIOKEHUU U
0C00€HHOCTH MepPeBoia repyHIus.

1. This method for storing and transporting flue gases becomes criticized.

2. The cooling water after passing through the condenser is pumped to a cooling
tower.

3. The equipment for producing the fluid is divided into two major classes:
pumps for handling liquids and fans, blowers and compressors for handling gases and
vapors.

4. The tubular air heater is constructed by expanding vertical tubes into par- allel
tube sheet.

5. The American Society for testing materials had adopted a test procedure for
determining the ignition temperature of liquid combustibles.

6. It is important for industries to investigate the possibility of recovering the
millions of calories of heat that are lost every day.

7. If steam is required for processing, a turbine may be modified by extract- ing
the steam.

8. There are two general methods of firing fuel commonly used: 1) on stationary
grates, 2) on stokers.

9. Determining the type and multiplicity of burners, their arrangement and the
flame shape will cause the furnace width and depth dimensions.

10. Using more equipment and more complex cycles gives better theoretical
efficiencies.

11. Building mechanical equipment supplements the natural circulation in a
boiler.

12. Pumping large quantities of fluid against a relatively small static head
requires the use of axial flow impellers.

13. The spreader stoker is not adaptable to light operation because of the
difficulty of maintaining ignition and combustion in the very thin fuel bed with a cold
surface.

14. In condensing the steam gives up heat to the water.

15. Leakage between the tube and end plate is prevented by packing.

16. Care should be taken in operating any positive displacement blower.

17. Better theoretical efficiencies are possible by using more equipment in more
complex cycles.

18. Comparing the data obtained by different tests is the only means of solving
many problems,

19. Protecting buildings from strokes of lightning was a great achievement in the
field of electricity.

20. Being out in the open field during a thunderstorm is dangerous.

74



Ynpaxnenue 2
Onpenenure 4vacth peun -ing dopm um unx ¢ynaknuw. I[lepeBexnte
NnpeI0KeHus.
. His friend’s being at home was of much relief.
. His friend’s being away from home for four years was really pressing.
. He insisted on his daughter’s being at home early in the evening
. Look, they are being greeted by the president.
. He is surprised by being greeted by the president.
. Being in China they often went shopping.
. While being in China they often went shopping.
. She had a comforting feeling of well-being.

O~NOoO Ok~ WN PP

Ynpaxnenue 3

IlepeBenuTe, 00pamiasi BHUMaHHe HA ¢JIOBA B -iNQ ¢opMe H UX (PYHKIHH.

The first records of Novgorod dating back to 859 A. D. contain some interesting
facts. According to the legend, two brothers, having settled by a lake from which there
flowed a river, founded a town Slovensk. We also know of their naming the lake and
the river of their children — Ilmen and VVolkhov. With years the legends of the land were
still circulating among the Slavs. When settlers came again to Slovensk in the Xth
century there was no good trying to rebuild the ruined settlement. So they built their
own town a little further upstream the VVolkhov giving it the name “Novgorod”, i. e. a
new town.

Ynpaxuenue 4

Bbi0epuTe NpaBUJIbLHBIN BApHAHT.

1. | want you to her for your rudeness.
A)  to apologise

B) apologising

2. The ship avoidedthe iceberg by sheer chance.
A)  tostrike

B)  striking

3. My brother learnt when he was in his teens.
A) todrive

B) driving

4. | suggest there in a boat.

A) togo

B) going

5 She offered at the nearest shop.

A)  to make a stop
B) making a stop

6. | can’t say | enjoyin the company of her relatives.

A) tobe

B) being

1. Would you mind your bag a little so that I could sit down?
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A)  tomove

B) moving

8. She seems very upset.

A) tobe

B) being

9. They finished the new submarine in August.
A) totest

B) testing

10. Are you prepared part in the expedition?
A)  totake

B) taking

Yupaxnenue 5

Hajinute repyHamii (WM repyHIMAJIbHBIH 000pPOT) B  CJEIYIOLIHX
NPECIJI0KCHUAX. Onpez(e.mﬂe €ro poJib 1 mepeBeauTe NpPeaJI0;KCHHUA.

1. The work could not be finished without carrying out some necessary
experiments.

2. He could not help thinking about his future job.

3. We cannot go to the conference without being invited.

4. | have never heard of his teaching at that university.

5. I have never heard of his having taught at that university.

6. His being invited to take part at the conference was quite unexpected to him.

7. Reading English books in the original is very pleasant.

8. In 1883 Leskov wrote to his friend: “I cannot forgive myself for never having
learned the French language well enough to work in it like a native” (Hocutens si3bika).

9. This book is worth translating.

10. Learning a foreign language helps us to know better our native one.

11. I don’t like learning grammar rules.

12. | remember having bought that book.

13. Kramskoy is also known for his having painted the portraits of his famous
contemporaries: writers, poets, painters and actors.

14. Besides being a great sculptor, Michelangelo was also a great painter and
architect.

15. Lebedev’s having worked out an efficient method of making Artificial
rubber (kayuykx) made our industry independent of imported rubber.

16. This is done by employing the latest equipment.

17. You might help me by translating this article.

18. The apparatus is used for recording the temperature.

19. The apparatus has the advantage of being relatively cheap.

20. It is worth (while) discussing your suggestion.

21. Carrying out the reaction was hindered by the presence of admixtures
(mpumecn).

22. Newton’s having stated his laws of motion is very important for modern
science.

23. On receiving wrong results one must repeat the experiment.

24. By studying Newton’s laws of motion we learn that they are applied not only
in engineering but also in our daily life.
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6. SUBORDINATE CLAUSES WITHOUT CONJUNCTION / BECCOK3HBIE IPUJATOYHBIE

3Ha‘{I/ITCHBHYIO TPYAHOCTD IIpU IICPEBOAC HaquO-TCXHHqCCKOﬁ JUTCPATYPhI MMPCACTABIIACT OIIO3HABAHUC IMPHUAATOYHBIX
AOIMOJHHUTCIIBHBIX U OIIPEACIIMTCIIbHBIX Hpﬁl{ﬂO)KﬁHHﬁ, COCAMHCHHLIX C I''TaBHBIM IMPCIJIOKCHHUEM 0e3 CO103a MJIM COIO3HOTO CJIOBA.

Taomuna 12
Bua npennoxenust IIpumepsl IlepeBon
1. /lonoanumenvhoe npuoamounoe We Dbelieve the temperature of the water | MbI cuutaem, umo memnepamypa 600bi
npeonoxcenue — clieayeT 3a ckazyembiM | does not change. He MeHsIemcsl.

TJIABHOTO MPEUIOKEHUS (CTOUT Ha 3-M
MecTe, Kak JIFo0oe JI0MOTHEHUE),
COJICPKUT CBOM ITOJJIC)KAIICe U

CKazyemoe.

2. Onpeoenumenvhole nPUOAmMoyHbie Metals we define as good conductors of | Meraisl, Komopbie Mol onpeoensiem
npeolodcetss —CTOUT T0CIIe electricity are also good conductors of KaK xopouiue nposoOHUKU
CYIIECTBHUTEILHOTO, SIBJISISICH ITPABBIM heat. DJIeKMpPUYecmaa, sIBISTIOTCS TaKKe
orpeziescHreM (0TBEYaeT Ha BOIPOC XOPOIIMMH MPOBOTHUKAMH TEILIA.

kakoi1?). [Ipu3Hak — Hanmu4KMe 1Byx
MOJPSIT CTOSIIINX CYII-X WX CYII. U JINYH.
MECT., HE CBSI3aHHBIX MEXTy CO00
IPEUIOTOM U HE OTIIEIICHHBIX JIPYT OT
Apyra 3ansaTol, U3 KOTOPBIX BTOPOE

CIIOBO — TMOJIJIC)KAIIIEE OMPEISIIUTEIILHOTO
MPUJATOYHOTO MPEIIIOKCHHS.

3. YcIiioBHBIC IPHIATOYHBIC Were one electron removed, a positive | Ecau 6t 00un s1ekmpon Obln yoaieH,
peUIoKEeHHS ¢ MHBepcHel ¢ riaarosiamu | charge would be left. OCTaJICs OBI TTOJIOKHUTEILHBIN 3apsijl.
were, had, could, should.
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Ynpa:xuenue 1

IlepeBeauTe Ha PYCCKUMHM S3bIK U INOJAYEPKHUTE COK3, KOTOPbIA BbI
ynorpeouan. Pazaeaure 0eccoro3Hblie NpeaioKeHusi Ha IITABHYI0 U IPUAATOYHbIE
YaCTH.

Ilpumep: Further investigation showed | it could be done. — /larbnetiuue
UCCe008anusi NOKA3aIU, Yo MO0 MOoXHcem Obimb GbINOJIHEHO.

1. Metals we define as good conductors of electricity are also good conductors
of heat.

2. The economiser is a bank of tubes the boiler feedwater is pumped through on
its way to the boiler drum.

3. The expansion of the steam is carried out in stages we call “pressure stages”.

4. The condensing turbine is used chiefly for the low cost of electric power it
produces.

5. The next problem the professor dealt with was connected with the application
of magneto-hydrodynamic generator.

6. James Watt noticed the alternately heating the steam cylinder with steam and
cooling it with injection water produced a large waste of energy.

7. Experiments show all gases expand when heated.

8. The condensing turbine is used chiefly for the low cost of electric power it
produces.

9. The next problem the professor dealt with was connected with the application
of magneto-hydrodynamic generator.

10. James Watt noticed the alternately heating the steam cylinder with steam and
cooling it with injection water produced a large waste of energy.

11. Experiments show all gases expand when heated.

12. James Watt realized the loss of energy in Newcomen engine could be reduced.

13. We believe the temperature of the water does not change during this
experiment.

14. In spite of many difficulties they consider the new turbine will arrive in time.

15. This means magnetic effect could be produced by electricity alone with- out
any magnet.

16. Should care be taken in providing the properly driven motor, the overload
characteristics of the centrifugal blower would cause no trouble.

17. Were the pressure in the furnace high, there would be air leakage to the
furnace with a corresponding reduction in the furnace temperature.

18. Could the steam be condensed and the water removed by pumps, a partial
vacuum would be formed in the exhaust chamber of the turbine.

19. Had the factory process required steam at a specific pressure an automatic
extraction turbine would be necessary.

20. Were the system properly controlled, the necessary pressure would be
maintained in the furnace.
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7. THE SUBJUNCTIVE MOOD / MTPU3HAKHU COCJIAI'ATEJIbBHOI'O HAKJIOHEHUS
B HAYUYHO-TEXHUYECKOM JINTEPATYPE

CocnararenbHOe HaKJIOHEHHE BBIpAXKAET npednoacaemoe WIH JicesiamenbHoe NEUCTBUE. B pyCCKOM sI3bIKE MPU3HAKOM
COCJIaraTeIbHOTO WIIM YCIOBHOTO HAKIIOHGHUS SIBIISICTCS TJIaroj B MPOIICIIIEM BPEMEHHU C YacTHUIeH «ObI», KOTOpas 4acTo
CIIMBAETCSI C COI030M 4YTO (4TOOBI) MPUAATOYHOTO MPEIOKECHUSI.

Taomuna 13

IIpusnak

IIpumep

IlepeBoa

1. BcnomoraTtenbHblii
riaroi would (pexe
should) ¢ uapuHUTHBOM
CMBICJIOBOTO TJIarosa 6e3
to.

Such data would be far

more valuable than tests
on a sample taken from
the end of the reel.

We should like to make
this experiment in our
laboratory.

Takue nanHble ObUIM ObI TOpa3ao OoJiee LIEHHBIMU, YEM aHAJIM3bI
oOpaslia, B3ITOro B KOHIIE PYJIOHA.

Mgl 6b1 XOTEIH IPOBECTU ATOT OMBIT B TAOOPATOPHH.

2. I'marox to be B popme
WErEe MpH MO JIeKaIIeM
¢IMHCTBEHHOT0 YMCJIA.

If it were possible to
design stock preparation
systems capable of
operating at higher
consistencies, there would
be possibility for cost
reduction.

Ecnu Ob1 MOXKHO OBLIO CITPOCKTHUPOBATH CUCTEMY MPUTOTOBIICHUS
OyMa)KHOHM MaccChl, ClIOCOOHYIO paboTaTh ¢ 00Jiee BRICOKOU
KOHIICHTpaIueH, Ob1I0 ObI BO3MOYKHO CHU3HUTH CE0€CTOMMOCTb.
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Oxonuanue maoén. 13

IIpusHax

IIpumep

IlepeBoa

3. NuBepcus, T. €.
W3MEHEHHBIN MOPSIOK

CJIOB (B MIPUAATOYHOM
YCIIOBHOM TIPEIJIOKEHUH),
py KOTOPOM B
MOBECTBOBATEILHOM
MPEAJIOKEHUH TIepe
MOJITICKAIAM CTOSIT
riaroJsiel: were, had,
could, should. Coro3 “if”
OITyCKaeTcs.

Could a plant be located
at a point favourable both
to the obtaining of raw
material and the market
for the paper, it would
be ideal.

Under proper conditions
we would have much
higher yields.

[lepeBoa TakuX MPUAATOYHBIX YCIOBHBIX MPEAIOKEHUHN CIIETyeT
HayMHAThH (hpa3oit «Ecau ObI»:

Eciu 61 MOXHO OBUIO pacIoIOKUTH 3aBOJ Ha MECTE, YAOOHOM C
TOYKH 3PEHUS CHIPbs U cObITa mpoayKuuu (Oymaru), 3To ObUIO ObI
U/1€aIbHO.

IIpumeuanune. ['naron would, kak u could wim might, nnorna
IIEPEBOIUTCS €KBO3MOXKHO», KBEPOSTHO».

[Tpy COOTBETCTBYIOIIMX YCAOBHSIX BBIXOJ, BO3MOYKHO (BEPOSITHO),
Ob11 OBI rOpa3no 00JIee BEICOKUM.
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Ynpa:xxuenue 1

IlepeBeaure mNpeMIOKEHHMs], MOJb3YACh MHCTPYKUUAMM. YKAKUTE
NMPHU3HAK YCJIOBHOI'O HAKJIOHCHUAA.

1. 1t would be interesting to know whether the Government had conducted any
targeted studies to discover the reasons for that phenomenon.

2. Should it get lost all progress would be held up for many years.

3. You’ve got to have some sort of power that’s spinning the rotating fields,
and in this case it would be water.

4. Furthermore it would result in performance degradation.

5. This coordinated approach would result in a more efficient use of
resources both at the national and the international level.

6. Could green investment exist throughout the ECE region, could they be
overcome

/. Could also be any kind of heavy metal toxicity.
8. This second option would be less desirable than the first.
9. Available data was summarized to demonstrate how these might be used.

10. Were the surface of the earth uniform (posrs1it), there would be three parallel
zones of precipitation (ocaaku) higher than the average.

11. Could the objectives be attained (mocturars), all states, in particular the least
developed countries, would get the benefits of the peaceful uses of nuclear energy.

12. If sufficient water power were available the year round (xpyrusiii rox), there
would be no necessity for motor driven vehicles.

13. Heat could also cause damage to equipment, especially when made from
metal with limited heat resistance.

14. Because of the lower proportion of these cells (knetku), such a loss would
remain unnoticed (He3aMeUYEHHBIN).
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8. THE CONDITIONALS / YCJOBHBIE IPUJATOYHBIE NPEJJIOKEHUS

Ta0Omuma 14

1. Coro3nble — ynotpedisitores ¢ coro3amu If — ecom, provided (that), providing (that), supposing (that), on condition (that) —

pY YCJIOBUH (UTO)

| Tun
(peasibHbBIE YCIOBUS)

If he goes to bed early, he will get up
early.

Bpemena: mocie coro3a — Present Simple, B
riiaBHoM — Future Simple.

Ecnu oH nspxer cnath paHo, TO U
BCTAHET PAHO.

I Tun
(HE BIOJIHE peaIbHbIC YCIIOBHS)

If he went to bed early in summer, he
would get up early.

Bpemena: mocie coro3za — Past Simple, B
rnasaom — Would + Infinitive

Ecmm Obl OH JOXWICS CHaTth pPaHO
JIETOM, TO ¥ BCTaBaj Obl paHo.

I tun
(HepeabHBIC YCIIOBUS)

If he had gone to bed early yesterday, he
would have got up early.

Bpemena: nocie coroza — Past Perfect, B
rnasaoM — Would + have + Participle 11.

Ecnu Ob1 OH JIeT criath paHo BUepa, TO
U BCTaJ ObI paHo.

2. Beccoro3Hble ycioBHBIC (C MHBepCHel — B Hadase npeioxenns. had, were, could, should)

[Tpu3HaKOM SIBJISIETCS_ MHBEPCHS, T. €.
WU3MEHCHHBIN TMOPSI0K CIIOB, €CIIH
CKa3yeMO€ YCIIOBHOTO IPEITIOKEHHS
BBIpAXKCHO Tiarojamu Were, had,
could, should. Coro3 if onyckaercs.

Could he swim well, he would take part
in the competition.

Were he here, he would help us.

[lepeBon TaKuX MPUAATOYHBIX
VCIIOBHBIX  TPEUIOKEHUN  CIIeTyeT
HayuHaTh Pppa3oi «Eciu ObI»:

Ecnu Ob1 OH XOpOIIIO TUTaBal, TO PUHSIT
OBl yJacTre B COPEBHOBAHHH.

Ecnu 661 oH ObLI 371€Ch, OH IIOMOT OBI
HaM.
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YupaxHeHnue

HepeBe[mTe YCI0BHBIE€ NPHUAATOYHLIC IIPEIJIOKCHHSA, HUCX0Asd H3 THIIA
BBIPA’KCHHOI'0 B HUX YCJIOBHSA M 3BHAYCHHUHA YCJIOBHOI'O COI03a HJIM €10 OTCYTCTBHUS.

1. If a fluid expands at constant entropy, maximum work will be obtained.

2. On condition that the boiler is provided with a brick furnace which is external
to the boiler itself, it is known as an externally fired boiler.

3. Provided direct contact heaters are used in series, a feed water pump must be
installed ahead of each heater.

4. Were scale free feedwater be available, the flanged return bend
(mpodranioBanHoe o6BoaHOE coeaunerue) could be eliminated.

5. Supposing that oil, gas or pulverized coal were burned, an air heater would
often be installed without economizer.

6. Should it be standard practice to install one steam generator per turbine, they
would be very carefully designed to insure reliable and continuous operation of the
turbines.

7. Provided water passed through coils in the vent condenser, it could then enter
the tray of the feed water heater.

8. If we used the jet condenser instead of surface condenser, it would require
more cooling water.

9. Provided all the heat was released, the reaction could not proceed.

10. Provided the reaction were started, it would proceed till completion.

11. If care is taken in providing the proper drive motor, the overload
characteristics of the centrifugal blowers will cause no trouble.

12. If combustion is to be complete, the combustible gases must be brought into
intimate contact with the residual oxygen in a furnace atmosphere composed
principally of inert gases.



Kiroun k Tekery Ha c. 8.
nature, forms, ice, water, steam, temperatures, state, gaseous, pressure, point,
temperature, scale, cooled, exist, liquid, expansion.

Kiouu Kk ynpakHeHu10 Ha c. 9.

1. Answer: False

Explanation: A heat engine is a cyclical device that transforms heat energy into work.

2. Answer: True

Explanation: It is an example for a cyclic heat engine.

3. Answer: True
4. Answer: True

Explanation: Zeroth law of thermodynamics.

Kirwun k ynpaxsaenuio Ha c. 10.
1.B.2.B.3.D.4.C.5.C.

Kiroun k ynpaskHenuio Ha ¢. 13 — 14,
1.H.2F.3.E.4C.5B.6.A.7.D.8.1.9.L. 10.G. 11.J. 12.K. 13.M.

COKpameHue
%

C

F
A.D.
a. k. a.
B.C.
Btu
Btu

e. g.
etc.

EU

CokpanleHusi, BCTpeYaOUIUecs B TEKCTAX

yuTaeTcs / 03HaAYaeT
percent (per cent) [pa’sent]
degrees Centigrade
degrees Fahrenheit
of our era [‘1oro]
also known as
before Christ [kraist]
British thermal unit
British thermal unit
for example
[et’set(a)ra]
European Union
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nepeBoj

IIPOIICHT

rpaayc (Llenbcus)

rpaayc (Papenreiita)

HAIlIEX 3PbI

TaK)Ke M3BECTHBIN Kak

JI0 HaIIEH 3PbI

OpuTaHCKas TeIuioBas eIMHULIA
OpuTaHCKas TETUIOBAas €IMHUIIA
HaTpuMep

U TaK Janee

EBpocoro3



mm
Mpa
Mw
MWt

MWth

psi

psia

psig

foot (MH. yucio feet)
horse power

hour

that is

inch

kilojoule per kilogram
Kilowatt

pound

millimeter
megapascal

megawatt

megawatt

megawatt thermal
outer diameter

pounds per square inch

pounds per square inch
absolute

pounds per square inch gauge
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Gy

JIOIIAIMHAS CUJIA

yac

TO €CTh

JTIIOUM

KWJIOJKOYJIb HA KHWJIOTPaMM
KUJIOBATT

dynr

MUJUTAMETP

Meramnackaib

METraBaTT

METraBaTT

METraBaTT

BHEIIHUW THAMETP

(GbyHTOB Ha KBaJpaTHBIN JIOUM

(GyHTOB Ha KBaJpaTHBIN JIOUM

(abcomroTHOE NTaBIICHNUE)

(GYyHTOB Ha KBaJpaTHBIN JIOUM



Temneparypa yuraercs:

25 °C - twenty-five degrees Centigrade [‘sentigrerd] (mo mikane Ilenbcus);
34 °F — thirty-four degrees Fahrenheit [‘faronhart] (1o mkane ®apenreiiTa).

Coxpamenusi: 0003HaYeHUS YacTeil peun

COKpAaIeHHe 03HaYaer nepeBoj
a. adjective UM TIpUJIaraTeIbHOe
adv. adverb Hapeyne
cj. (conj.) conjunction COI03
n. noun UM CYIIICCTBUTEIILHOE
part. participle PUYACTHE
pl. plural MHOKECTBEHHOE YHCIIO
prep. preposition MPEIoT
pron. pronoun MECTOUMEHHE
V. verb TJ1aroJt
CJIOBAPHb TEPMUHOB
A

ability [o’bilit1] N CIIOCOOHOCTH

absorb [ab’z0:b] V HOIJIOMIATh

accessibility [ak,sesa’biliti] N IOCTYITHOCTb

achieve [9°tf1:v] V IOCTUTaTh

act [ekt] V IeliCTBOBATh

addition [o’d1fn] n B10OaBOK

in addition to
additional [od’1/nal] a JIONIOJTHUTEITLHBIH
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admission [od’mifn] n JOCTYTI
advantageous [,eedvon’terd3os] a BBITOHBIN
adversaly [‘eedvs:sli] adv ob6partHO
affect [o’fekt] V BIIUATH (Ha)
airfoil [‘eaforl] N KPBLIO
alternately [o:I’t3:n1tl1] adv momepemMeHHO
amber [‘@mba] n SIHTaph

amount [’maunt] N KOJIMYECTBO
application [,eeplr’kerfn] N MPUMEHEHHE
area [‘earto] n 00J1acTh, IIOIIAAb
artificial [,a:tr’ fifol] a ICKYCCTBEHHBIN

asphyxiating

[,ees’fiksterti]

a yAylarmum

assistant [o’s1Istont] N MOMOIITHUK
assumption [o’sampfon] N TOMyIICHHUE
attach [o’teetf] V MIPUCOEINHSATH
attract [o’traekt] V TIPUTSITUBATH
available [o’veilobl] a TIOCTYITHBIN

B
bank [baenk] n OaTapesi, My4oK
barge [ba:d3] n Oapxka
bed [bed] n cIoi
behavior [br’hervjs] MOBEJCHUE
blade [bleid] n JIOTIACTh
blow [blov] V IyTh
blower [‘blova] N BEHTHIIATOP

two-lobe blower

BEHTHWJISATOD C IBYMS
3y04aThIMU KOJIECaMU
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positive-displacement

BEHTUJIATOP C

blower TIOJIOKUTEIBHON TIOTavei
boil [borl] V KUIICTh
boiler [‘boils] N KoTe

fire tube boiler ;K(?fefp YOl

pulverized coal fired KOTEI

boiler pa60T,a,}OHIHﬁ Ha

TIBUICBHTHOM YTJIC
bottom [‘botom] n JIHO
boundary [‘bavndari] N rpaHMIIA
break (broke, broken) [breik] V pa30uBaTh
bunker [‘banka] n OyHKep
burn [b3:n] V CXKUTaTh, TOPETH
burner [‘b3:na] n ropeika
C

capacity [ko’paesiti] N MPOU3BOJUTEIIHLHOCTD
carry [‘keerr] V HECTH

carry out IIPOBOJIUTH, BHITIOJIHATH
casing [‘kersin] n 000J10YKa
cast iron [ka:st’aron] N 4YyT'yH
centrifugal [,sentrifju:gal] a LIEHTPOOEKHBIN
chamber [‘tfemba] n Kamepa
charge [tfa:d3] V 3apspKaTh
chimney [‘tfimni] n IBIMOXOHAs TpyOa
circuit [ s3:kit] N BJIEKTpOCXEeMa, IICTIb,

short circuit

3aMbIKAaHHUC

N KOPOTKOE 3aMbIKaHHUE

circular

[‘s3:kjulo]

a KpyroBou




cleanliness [‘klr:nlmas] N 9UCTOTA
clearance [‘kliorans] n 3a30p, MPOCTPAHCTBO
coal [kool] N yromib
coil [ko1l] N KaTyIIKa, 3MEEBUK
collector [ko’lekta] n cOOpPHHUK;
dust collector IbLICCOOPHHK,
IBLICYJIOBUTEIb
combustible [kom’bastabl] a 1) roprounii
n 2) roproyee
combustion [kom’bastfon] N cropaHue
fluidized bed C)KUTaHHE B
combustion [ICEBAO0KUKEHHOM CJIOE
compound [‘kompaond] N COSAMHCHHE
condensate [kon’densart] n KOHJICHCAT
conductor [kon’dakta] V MPOBOTHUK

consumption

[kon’samp/n]

n noTpebieHue

contain

[kon’temn]

a collepKaTh

contribution

[,kontrr’bju:n]

n BKJIaA

convective

[kon’vektiv]

a KOHBEKTUBHBIN

conventional

[kon’venfonal]

a OOBIYHBIN

converter [kon’v3:ta] n npeoOpa3oBaTelib
convertible [kon’v3:tibl] a 00paTHMBIii

cool [ku:l] V OXJIaXK/1aTh
cooler [‘ku:lo] n oXJIaKJaTelb,

interstage cooler

MEKCTYTIEHYATHIN
OXJIAXKJATEIb

correspond

[,korr’spond]

V COOTBETCTBOBATH
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cover [‘kava] 1) v IOKpHIBaTh
cover conditions 2) n KphbIIlKa
OTBEYATh
YCIOBHSM
crush [kraf] V pa3MeNbYnTh
current [‘karont] n TOK
alternating current NEPEMEHHBII
TOK
curved [k3:vd] a HCKPUBIICHHBIN
D
dump [deemp] a ChIPOM
decompose [,dr:kom’povz] V pasiaratb
decrease [‘dr:krr:s] 1) n yMeHbIIIEHUE
[dr:’kr 1:5] 2) V yMCHBIIIATh
deliver [dr’liva] V I10/1aBaTh, IIOCTABIISThH
demand [di’ma:nd] n crpoc
density [‘densti] N IUIOTHOCTh
depend [dr’pend] V 3aBUCETh
depth [depb] n rIyouHa
determine [dr’t3:min] V OIpeIeIsTh
device [dr’vais] n npuoop
diffuser [dr’fju:za] n quddyzop
dimension [dr’men/n] n pasmep
direct [dar’rekt] V HaIpaBJIsTh
direction [dar’rek/n] N HaIlpaBJICHHUE
discharge [dis’tfa:d3] 1) n paspsin
2) V pa3psiKaTh, pa3rpyKaTh
distribution [,distrr’bju:/n] N pacupe/eicHue
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draft [dra:ft] n TATA;
forced IPUHYAUTEIbHAS
draft TATa
induced
draft KOCBCHHas
(MCKyCCTBEHHAs ) TATa
draw (drew, drawn) [dro:] V TSHYTb
drive (drove, driven) [drarv] V IPUBOJIUTH B JBMIKEHUE,
3a — IyCKaTh
drop [drop] n repenai, najacHue
drum [dram] n OapabaH
drying [‘dramy] n CyIlKa
dust [dast] N MBUTH
E
economizer [r’kono,marza] N 3KOHOMAIt3ep;

non steaming
economizer

steaming economizer

HEKUIISIINA 3KOHOMA3ep;

KUIBSIIAN 9KOHOMAM3Ep

effect [’ fekt] V OCYIIECTBIIATh
efficiency [1fifonsT] N TPOU3BOIUTEITHLHOCTh
efficiently [r’fifontl1] a 3ppexTuBHO
effort [‘efat] n yCuiue
eliminate [r’liminert] V yAQIATh
end [end] N KOHeIl

exhaust end BBIXOHOM

KOHEI[

engine [‘end3in] N IBUTATEIh

steam engine

H&pOBOfI JABUTATCIIb

engineering

[,end3r’niory]

n TCXHHUKa

entrance

[‘entrons]

n BXOA
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equipment [T’kwipmont] n o0opyaoBaHUE
essential [1’sen/1] a BOKHBIN
evolve [’volv] V BBIICIATH
evaporate [1’voaporert] V UCTIapUTH(CA)
exchanger [1ks’tfemd3a] N 0OMEHHUK
heat exchanger TEMI000MEHH
UK
exhaust [1g°Za:st] 1) n BBIMYCK, BBIXJIOITHAS
TpyOa
2) V BBIITyCKATh
exit [‘ekstt] N BBIXOJT
expansion [1ks’paen/n] V paciimpeHue
expensive [1ks pensiv] a Joporou
extract [1ks’trpkt] V YIAJIATh
F
fan [feen] N BEHTHIIATOP
foil air fan BEHTUJISITOP JIOTIACTHOTO
axial flow fan e
long blade plate OCEBOM BEHTUJIATOP
type fan BEHTHUJISITOP C JIOMACTIMHU
TUTOCKOT'O THITA
fault [fo:1t] N TIOBpEXKIeHUE, COOM
feeder [“fi:do] N MUTaTelb
feedwater [‘fi:d,wo:ta] N nUTaTelbHas BOJa
fine [fain] a MEJIKUI
fire [“faro] V 32KUTaTh, CKUTATh
fission [“fin] N paciiernicHne
flame [flerm] N IIams
flange [fleend3] n Kpai
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flood [flad] N IMOTOK
flow [flov] 1) n motok;
axial flow oceno
MIOTOK
2) V TeYb
fluid [“flu: 1d] N JKUJIKOCTh, XKUKAS Cpeaa
fluid-like adj mo00HBIM KUIKOCTH
force [fo:s] 1) v HanpaBIIATH,
2) n cuna
foundation [favn’derfn] N OCHOBEI

lay foundation

3aJI0KUTHh OCHOBBI

frequency [ “frr:kwaonsi] N 9acToTa
friction [“frik n] n TpeHHe
fuel [fjual] N TOILJIUBO
fossil fuel OpPraHMYECKOE TOILIHBO
furnace [‘f3:n1s] n 1eYb
cyclone furnace LUKJIOHHAA Te€Yb
fusion [‘fju:zn] N CILIaBJICHHE, CIICKAHUE
G
gas [gaes] nras
flue gas TOTIOYHBIHN Ta3
gears [gros] n pl 3y0uaThIii MEXaHU3M
generate [‘d3zenarert] V IOPOXKJaTh, 00pa30BLIBATH
generation [,dzeno’re1fn] n oOpazoBaHue
generator [,d3zena’rerto] n TeHepaTop

steam generator

n MaporeHepaTop

give (gave, given) give
up

[gv]

V JaBaTb

V OTAaBaTb
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governor [‘gavong] perymisTop
grate [grert] n pelnieTKa
gravity [‘greeviti] N CUja TSKECTH
grill [gril] n perieTka
grind (ground, ground) | [graind] V pa3MalibIBaTh
H

handling [‘haendlm] n 00CTy)KMBaHHE
hardware [‘ha:dwea] n 000pyI0BaHUE
hazard [‘haezad] N OIMACHOCTh
head [hed] n HaIop

velocity head CKOPOCTHOM HaIop
heat [h1:t] N TETIo
heater [‘hr:to] N MOJI0TPEBaTEIh

air heater BO3IyXOIOI0TPEBATEINb
housing [‘hauzim] n KOXKyX
hydrogen [‘hardradzon] n BOJOPOJI

I

ignition [1g’nifn] N 32)KUTaHNE, BOCIIAMEHEHUE
impeller [1m’pels] n pabodee KoJieco
impinge [1m’pind3] V JIeliCTBOBAaTh Ha, JaBUTh
improve [1m’pru:v] V yJIy4llaTh
impurities [1m’pjouaritiz] n pl npumecu
inclination [,iklr’neifn] N HaKJIOH
inclined [in’klamnd] a HaKJIOHHBIHN
include [in’klu:d] V BKJIIOYATh
induce [’dju:s] V cOOHMpAaThCs, BO3HUKATh
inescapable [,ias’kerpabl] a HEM30EKHBIH
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influence [‘mfluons] V BIIHSTH
injection [’ dzek|n] N BITYCK
inspection [1n’spek/n] n OCMOTp
install [n’sto:1] V YCTaHOBHTD
installation [,ista’lerfn] N yCTaHOBKa
insulation [,mmsju’lerfn] N U30JISIIAS
intake [‘mteik] N BCaChIBAaHUE

intermediate

[,mto’mi:d1ot]

a MPOMEXYTOYHBIN

introduce [,mtra’dju:s] V BBOJMTH
investigate [’ vestigert] V UCCIIEIOBATh
involve [m’volv] V BKJIIOYATh
L

lamp [leemp] n jamia
layer [’lera] N cioit
lead (led, led) [li:d] V BECTH
leak [li:k] n yTeuka
leave (left, left) [lizv] V MOKH/IATh, YXOIUTh
length [len6] n JJIMHA
level [‘level] N ypOBEHb
light [lart] n CBET

V OCBelIaTh
lightning [‘lartnin] N MOJTHHSI
link [lmk] V COEUHSATH
liquid [‘likwid] N KUIKOCTh

a JKUIKUHN
load [lovd] n Harpyska
lobe [loub] N BBICTYTI, JIONIACTh
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locate [lov’kert] V pacmojiaratb(cs)
loose (lost, lost) [lu:z] V TepAThH
loss [loss] n moTepst

M
machine [ma’fi:n] n MaIrHa

v 00pabaThIBaTh

machinery [ma’fi:nari] N MEXaHU3MBI
maintain [memn’temn] V TOJIJIEPKaTh

maintenance

[ ‘mentonans]

n 00CTy)KMBaHHE

manufacture [,maenju:’fekt(o] V IIPOU3BO/ICTBO
mean [mi:n] V 03Ha4YaTh
means [mi:nz] n CpeacTBa
by means of prep mocpeaCcTBOM
measure [‘me39] V U3MEPSITh
medium (pl media) [“mi:diom] n cpena
melt [melt] V pacIuIaBIsATh(Cs)
merit [ ‘merrt] N TOCTOMHCTBO
mill [mil] N 3aBOJ
pulp and paper mill LEJUTIOI03HO-0YMaXK HbIH
3aBOJI
minute [ “mintt] a MeJTbYanIIui
missile [“misail] N pakeTa yrpasisieMas pakeTa
guided missile
mix [miks] V CMEIINBATh
motion [‘moun] N IBMKEHHE
mount [maont] V MOHTUPOBATH
move [mu:v] V IBUTAThCS
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nozzle [‘nozl] N COIUIO

fixed nozzle HEIOIBUKHOE COILIO
nuclear [‘nju:klia] a sIIepPHBIN
number [‘nAambo] N 9HCIIO0

a number of HECKOJIBKO

O
obtain [ob’ten] V 10OBIBATh, IMOJIy4aTh
occupy [‘okjupai] V 3aHUMAaTh
occur [oks3:] V CIIy4aThCsl, BO3HUKATH
oil [o1]] n HeThH
operation [,opa’reifn] n pabora
output [‘avtpot] N BBIXOJ]
outside [avt’said] adv 3a mipeneIbl, BHE
overcome (overcame, [,ouva’kam] V IIPE0J10JIEBATH
overcome)
overhead [,ouva’hed] a BEpXHUH
overloading [,ouva’loudin] n rneperpys
oxygen [‘oksidzon] N KUCIIOPOJT
P

partial [‘pa:fl] a YaCTUYHBIH
passage [‘paesidsz] n IPOXOJT
perfect [paf’ekt] V COBEpPIIICHCTBOBATh
photocell [“foutasel] n GOTO3IEMEHT
pick [pik] v Opath

pick up I0JIXBATHIBATh
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pipe [paip] n Tpyba
piping [‘paipiy] n TpyoOIIpoBOI
piston [‘prstn] N MOPIIEHb
plate [plert] N IJIaCTHHA
plant [pla:nt] N 3aBO/JI, JJIEKTPOCTAHIIUS
plunger [‘plandzo] N TUTYHXeP
power [‘pava] N MOIIHOCTh

V cHa0XaTh dHEpruei
preliminary [prr’liminari] a peABapUTEIbHBIN
pressure [‘prefo] n JaBJeHUE
exhaust p. BEITTYCKHOE JTaBJICHUC
prevent [pr’vent] V IpEayIpPEIUTD
prime mover [ “praim’mu:va] n JBUTATENb
process [pra’ses] [ ‘provses] v o0pabaTeIBaTh

n mporece
produce [pro’dju:s] V MPOHU3BOJIUTH
profitable [‘profitabl] a BBITOTHBIN
promote [pro’maut] V BBI3BaTh, CIIOCOOCTBOBATH
property [ “propati] n CBOMCTBO
protect [pra’tekt] V 3aIUIIATh
provide [pro’vard] Vv 00€eCIIeYuTh
pulverized [‘palvoraizd] a pacIbLICHHBIN
pump [pamp] N Hacoc

centrifugal pump
fluid-impellent
pump hot-well
pump multistage
pump piston pump

HEHTPOOCHKHBIN HACOC
JKUIKOCTHBIM HAcOC
KOHJIEHCATHBINA HACOC

MHOT'OCTYTIEHYaThIN
HACOC MOPIIHEBON
HACOC MOPIIHEBOMN
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reciprocating
pump rotary pump

HACOC POTALIMOHHBIN
Hacoc

put

put into operation

[pot]

V CTaBUTh, KJIACTh

IIYCTUTH B DKCILITyaTalHIO

Q
quantity [ ‘kwontrti] N KOJIMYECTBO

R
radial [‘rerdial] a paJivaibHbIHI
rarefied [,rearr’faid] a pa3psoKEHHBIN
rate [rert] n CKOPOCTh
volume rate O0OMEHHBIH pacxo
ratio [‘re1f1ou] N OTHOIIIEHHE
ration [‘reefan] N MOPLHS
raw [ro:] a ChIpOM
reach [ri:tf] V IOCTHTATh
rear [r19] N 3aIHsIs1 CTOPOHA

reciprocating

[r1’siprokertin]

a TOPIIHEBOMN

recover [rr’kAva] V BOCCTAaHOBUTh

reduce [rr’dju:s] V YMEHBIIIATh

reheater [ri:’hi:to] N [OI0TPeBAaTEb

release [rr’li:s] VvV 0CBOOOK1aTh, BEIJICIISITh
relieve [rr’]i:v] V 0CBO00X1aTh(Cs1)

remain [r’mein] V OCTaBaThCs

removal [rr’mu:val] N yJIajeHue

remove [r’'mu:v] V yAaJISaTh

renewable [rr’nju:obl] a BOCCTAHOBHMMBIH

require [rr’kwaro] Vv TpeboBaTh

99




resemble

[rr’zembl]

V IOXOIUTH (HA YTO-JTHO0)

residual [r1’Z1djual] a OCTaTOYHBIN
rest [rest] N ocTaabHOE
result [r°zAlt] 1) n pe3ynabTaT
result from 2) v 00pa30oBEIBaTHCA B
result in pesyibTate
3) V IPUBOIUTH K
return [rT’t3:n] V BO3BpAILIATHCS
revolve [rT’volv] V BpalllaThCs
rim [rim] n Kpai
ring [rg] N KOJIBIIO
rise [raiz] 1) v pactu
2) n poct
room [ru:m] n OTAe/ICHUE
boiler
room KOTEJIbHAsS, KOTSIIEHOES
OTJIeNie- HUE
rotary [‘routarr] a BpalllaolIniics
rotate [rou’tert] v Bpamath(cs)
row [rov] n psn
rub [rAb] V HATHPaTh
runoff [‘ranof] N OTXOJbI
S
sand [seend] N IIECOK
sand-like adj momo0HbIH TIECKY
saturated [ ‘saetforertid] a HACBIIICHHBIN
savings [‘servingz] n pl skoHOMHS
scale [skeil] n mMacmTab
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semiconductor

[,semikon’dakto]

N TOJIYIIPOBOJHUK

separation [,sepa’rerfn] N OTJCICHUE

set [set] N yCTaHOBKa

sewer [‘sju:o] N KOJUJIEKTOP

shaft [[a:ft] n BaJ

sheet [fi:t] N JIUCT
tube sheet TPYOHBIM JICT

shell [Jel] n Kopmyc

shield [fi:1d] N IUT
containment shield OTPAXKTAIOIIUH AT

side [said] n CTOpoHa

similar [‘similo] a Mo JOOHBII

sinuous [ ‘smjuos] a W3BUJIMCTBIN

slagging [‘slegin] N OITAKOBAHUE

solution [so’lu:n] N pelIeHue

source [so:s] N UCTOYHUK

spaced [sperst] a PacCIOJIOKECHHBIN Ha

paccTOSTHUY JAPYT OT ApyTa

split [split] V pacmersaTh(cs)

stack [steek] n BBIBOJHAsS TpyOa

stage [sterd3] N CTyNeHb

start [sta:t] V HaYUHATh

state [stert] N COCTOSIHUE

station [‘sterfn] N CTaHUHUS NEKTPOCTAHIUS
electric power aTOMHasl AJIEKTPOCTAHIIHS
station nuclear
power station

steam [sti:m] n nap
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stocker [‘stoka] N MEXaHMYECKUH MOTPYy3UUK
hai K MeXaHUYeCKask TOIKa C
chain-grate stocker IIeITHOM pemeTKoﬁ
store [sto:] V XpaHUTh
streamline [‘stri:mlain] N HampasJICHHE MOTOKA
subject [‘sabdzikt] n TeMma, peaMeT a
[ ‘sabdzikt] MO YNHEHHBIN
[sob’dzekt]
V MOAYHHSATD
substance [‘sabstons] N BEIIECTBO
suction [‘sakfon] n 0TCOC
suit [sju:t] V HOJIXOIUTH
superheater [,sju:pa’hi:ta] N rmeperpeBaresib

superheating

[,sju:po’hi:tm]

n neperpen

supplement [‘saplimont] V IOIOJIHSTh

supply [so’plar] v o0ecIeunTh, CHa0XKaTh
support [so’pa:t] V IOJJIEPKUBATh

surface [“s3:11s] N ITOBEPXHOCTh

surround [so’raond] V OKpYXatb

surrounding

[so’ravndin]

n OKpy’Karotiec nNpoCTpaHCTBO

T
table [‘teibl] n TabauIa
throttel [‘Orotl] N IPOCCeb, KJIalaH
thrust [Orast] N TOJTYOK,
1 th JIABJICHUE OCEBOE

axilal thrust ABIICHHS
throw (threw, threw) [Orou] v cOpachiBaTh
tidal [‘tardl] a CBSI3aHHBIH C IPUIUBAMU

U OTJINBaMHU

tight [tart] a HETIPOHUIIAEMBbIi
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top [top] n Bepx
tower [‘tava] n OamrHs
cooling tower OXJIAUTEbHAs OallHs
transfer [‘treensfs:] n mepeaaya
[treens’f3:] V Iiepe1aBaTh

transmission

[treenz’mifn]

n nepeaaya

treatment [‘trr:tment] n o0paboTka

trend [trend] N TEHIEHIUS

trouble [‘trabl] N HapyIlIeHUE
turbine [‘t3:bin] N TypOuHa

automatic extration-
turbine

TypOUHA C peryIrpyeMbIM
oTOopoM

impulse aKTUBHAs TypOMHA
turbine peakTUBHAs
reaction TypOuHa
turbine
turbojet [‘t3:bovd3et] a TypOOpeaKTUBHBIN
turbulence [‘t3:bjulons] n TypOyJIEHTHOCTbD,
3aBUXPEHUE
tube [‘tju:b] n TpyOa
tubular [‘tju:bjouls] a TpyOJaThIit
U
undergo [,anda’gou] V TIOJIBEPraThCs
underground [,Anda’gravnd] a MOA3EMHBII
unit [‘ju:nt] N yCTaHOBKa
unload [an’lovd] V pasrpykarTh
urgent [“3:d3zont] a CPOYHBII
user [‘Ju:zo] n NOTpeOUTEINb
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valve [veelv] n KJanaH
MPEIOXPAHUTETbHBIN
safety valve KJII) aﬁ aHp
slide valve 30JI0THHUK
vane [vein] n jiorara
vary [“vearr] V MEHSTBHCS, Pa3IN4aThCsA
velocity [vr’lositi] n CKOPOCThH
slip velocity CKOPOCTh CKOJIbKCHHSI
vented [‘ventid] a BEHTWJIMPOBaHHBIN
viscosity [viis’kosit1] N BSA3KOCTh
volume [‘volju:m] n o0beM
specific volume yIeabHbIA 00BEM
volute [vo’lu:t] N CIHUPAIBHBIN KOPITYC
W
warfare [‘wo:fea] N BOIHA, TPHEMBI
BEJCHUSI BOMHBI
waste [weist] N OTXO/JIbI
water [‘wo:ta] n Boja
feed water UTaTeIbHas BOJa
wave [werv] n BOJIHA
wear [wea] N U3HOC
weight [wert] n BeC
specific weight yIEIbHBIN BEC
welding [‘weldm] n cBapka
wheel [wi:l] n KOJIECO
width [w1dO] N MIKMPHHA
wire [waro] N TIPOBOJ
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