1.
STEAM POWER PLANT
A thermal power station is a power plant in which the prime mover is steam driven. Water is heated, turns into steam and spins a steam turbine which drives an electrical generator. After it passes through the turbine, the steam is condensed in a condenser and recycled to where it was heated; this is known as a Rankine cycle. The greatest variation in the design of thermal power stations is due to the different fuel sources. Some prefer to use the term energy center because such facilities convert forms of heat energy into electricity. Some thermal power plants also deliver heat energy for industrial purposes, for district heating, or for desalination of water as well as delivering electrical power. A large proportion of CO2 is produced by the worlds fossil fired thermal power plants; efforts to reduce these outputs are various and widespread.
The four main circuits one would come across in any thermal power plant layout are:
-Coal andAshCircuit 
-AirandGasCircuit 
- Feed Water and Steam Circuit - Cooling Water Circuit
Упражнение. Используйте артикли a, an, the в предложениях, если нужно: 
1. Yesterday I saw ... new film, but ... film wasn't very interesting. 2. ... London is situated on ... Thames. 3. … Yuri Gagarin was ... first man to fly over ... Earth in spaceship. 4. My daughter will go school ... next year. 5. ... United States of America is one of ... most powerful countries of ... world. 6. Is your dress made of ... silk or ... cotton?
2.
STEAM POWER PLANT
Coal and Ash Circuit 
Coal and Ash circuit in a thermal power plant layout mainly takes care of feeding the boiler with coal from the storage for combustion. The ash that is generated during combustion is collected at the back of the boiler and removed to the ash storage by scrap conveyors. The combustion in the Coal and Ash circuit is controlled by regulating the speed and the quality of coal entering the grate and the damper openings. 
Air and Gas Circuit 
Air from the atmosphere is directed into the furnace through the air preheated by the action of a forced draught fan or induced draught fan. The dust from the air is removed before it enters the combustion chamber of the thermal power plant layout. The exhaust gases from the combustion heat the air, which goes through a heat exchanger and is finally let off into the environment.
Упражнение. Напишите следующие предложения во множественном числе. Обратите внимание на глаголы to be и to  have: 
1. A new house is in our street. 2. This story is very interesting. 3. There was a woman, a man, a boy and a girl in the room. 4. In the farm-yard we can see an ox, a sheep, a cow and a goose. 5. Is this girl your sister? 6. Is this a good program? 7. That house is new.



3.
STEAM POWER PLANT
Feed Water and Steam Circuit 
The steam produced in the boiler is supplied to the turbines to generate power. The steam that is expelled by the prime mover in the thermal power plant layout is then condensed in a condenser for re-use in the boiler. The condensed water is forced through a pump into the feed water heaters where it is heated using the steam from different points in the turbine. To make up for the lost steam and water while passing through the various components of the thermal power plant layout, feed water is supplied through external sources. Feed water is purified in a purifying plant to reduce the dissolve salts that could scale the boiler tubes. 
Упражнение. Переведите на английский язык стоящие в скобках притяжательные и возвратные местоимения:
1. There are (их) drawings. 2. I don't know where is (мой) pencil. 3. (Baш) classroom' is large and light. 4. He has no idea where (eгo) ticket is. 5. I give (eму) (свою) book. 6. The experiment was (caм) very interesting.
4.
STEAM POWER PLANT
Cooling Water Circuit 
The quantity of cooling water required to cool the steam in a thermal power plant layout is significantly high and hence it is supplied from a natural water source like a lake or a river. After passing through screens that remove particles that can plug the condenser tubes in a thermal power plant layout, it is passed through the condenser where the steam is condensed. The water is finally discharged back into the water source after cooling. Cooling water circuit can also be a closed system where the cooled water is sent through cooling towers for re-use in the power plant. The cooling water circulation in the condenser of a thermal power plant layout helps in maintaining a low pressure in the condenser all throughout.
Упражнение. Поставьте существительные с предлогом  of в притяжательный падеж. Предложения переведите.
1. Mrs. Hutt is an assistant of Mr. Black. 2. This young woman is the sister of my friend. 3. There are the books of Mrs. Hutt. 4. That is drawing-room of the students. 5. This is a tool of an old worker. 6. That is a new flat of our parents.










5.
LAYOUT OF HYDEL POWER PLANT:
Hydroelectric power plants convert the hydraulic potential energy from water into electrical energy. Such plants are suitable were water with suitable head are available. The layout covered in this article is just a simple one and only cover the important parts of hydroelectric plant. The different parts of a hydroelectric power plant are:
(1) Dam 
Dams are structures built over rivers to stop the water flow and form a reservoir.The reservoir stores the water flowing down the river. This water is diverted to turbines in power stations. The dams collect water during the rainy season and stores it, thus allowing for a steady flow through the turbines throughout the year. Dams are also used for controlling floods and irrigation. The dams should be water-tight and should be able to withstand the pressure exerted by the water on it. There are different types of dams such as arch dams, gravity dams and buttress dams. The height of water in the dam is called head race.
Упражнение. Вставьте глагол to be в правильной форме в пропуски:
1 .There... a telegram on the table. 2. ... there two telegrams from Moscow? Yes, there... two telegrams on the table. 3. ... there...a flight for Moscow tomorrow? Yes, there .... 4. There ... much snow last winter. 5.There ... a lot of stars and planets in space.
6.
LAYOUT OF HYDEL POWER PLANT:
Hydroelectric power plants convert the hydraulic potential energy from water into electrical energy. Such plants are suitable were water with suitable head are available. The layout covered in this article is just a simple one and only cover the important parts of hydroelectric plant. The different parts of a hydroelectric power plant are
(2) Spillway 
A spillway as the name suggests could be called as a way for spilling of water from dams. It is  used to provide for the release of flood water from a dam. It is used to prevent over toping of the dams which could result in damage or failure of dams. Spillways could be controlled type or uncontrolled type. The uncontrolled types start releasing water upon water rising above a particular level. But in case of the controlled type, regulation of flow is possible.
Упражнение. Используйте артикли a, an, the в предложениях, если нужно: 
1. … Lomonosov, … great Russian scientist, was born in … small village on … shore of … White Sea. 2. His brother is … student and we are … pupils. 3. Which would you like: … apple or … orange? 4. What … strange man he is! 5. ... Volga is … largest river in … Europe. 6. Will you have … cup of … tea?






7.
LAYOUT OF HYDEL POWER PLANT:
Hydroelectric power plants convert the hydraulic potential energy from water into electrical energy. Such plants are suitable were water with suitable head are available. The layout covered in this article is just a simple one and only cover the important parts of hydroelectric plant. The different parts of a hydroelectric power plant are
(3) Penstock and Tunnel 
Penstocks are pipes which carry water from the reservoir to the turbines inside power station. They are usually made of steel and are equipped with gate systems. Water under high pressure flows through the penstock. A tunnel serves the same purpose as a penstock. It is used when an obstruction is present between the dam and power station such as a mountain.
Упражнение. Напишите следующие предложения во множественном числе. Обратите внимание на глаголы to be и to  have: 
1. This is a large square. 2. I am a mechanic. 3. She was a teacher. 4. My friend has an English book. 5. Is this disk hard? 6. There is a man and a woman in the room. 7. That student is clever.
8.
LAYOUT OF HYDEL POWER PLANT:
Hydroelectric power plants convert the hydraulic potential energy from water into electrical energy. Such plants are suitable were water with suitable head are available. The layout covered in this article is just a simple one and only cover the important parts of hydroelectric plant. The different parts of a hydroelectric power plant are
(4) Surge Tank 
Surge tanks are tanks connected to the water conductor system. It serves the purpose of reducing water hammering in pipes which can cause damage to pipes. The sudden surges of water in penstock is taken by the surge tank and when the water requirements increase, it supplies the collected water thereby regulating water flow and pressure inside the penstock.
Упражнение. Переведите на английский язык стоящие в скобках притяжательные и возвратные местоимения:
1. I have several books in (своём) bag. 2. (Её) family was in London. 3. (Нaш) table is in front of the window. 4. (Его) examples are always interesting. 5. This is (моя) bag, (она) is beautiful. 6. The machine-tool turns the part (caм).








9.
LAYOUT OF HYDEL POWER PLANT:
Hydroelectric power plants convert the hydraulic potential energy from water into electrical energy. Such plants are suitable were water with suitable head are available. The layout covered in this article is just a simple one and only cover the important parts of hydroelectric plant. The different parts of a hydroelectric power plant are
(5) Power Station 
Power station contains a turbine coupled to a generator. The water brought to the power station rotates the vanes of the turbine producing torque and rotation of turbine shaft. This rotational torque is transfered to the generator and is converted into electricity. The used water is released through the tail race. The difference between head race and tail race is called gross head and by subtracting the frictional losses we get the net head available to the turbine for generation of electricity.
Упражнение. Поставьте существительные с предлогом  of в притяжательный падеж. Предложения переведите.
1. The toy of their children. 2. The questions of my son. 3. This is the family of my friend. 4. The flat of my sister is large. 5. The children of my brother are at home. 6. The room of the boys is large.
10.
DIESEL POWER PLANT
Diesel power plants produce power from a diesel engine. Diesel electric plants in the range of 2 to 50 MW capacities are used as central stations for small electric supply networks and used as a standby to hydro electric or thermal plants where continuous power supply is needed. Diesel power plant is not economical compared to other power plants.
The major components of the plant are:
Engine. Engine is the heart of a diesel power plant. Engine is directly connected through a gear box to the generator. Generally two-stroke engines are used for power generation. Nowadays, advanced super & turbo charged high speed engines are available for power production.
Упражнение. Вставьте глагол to be в правильной форме в пропуски:
1 ..... there... a lift in your future house? Yes, there ... ... . 2. Some years ago there ... many old houses in our street. 3. ... there a lamp over the table? Yes, there ... . 4. Soon there ...... a new film on. 4. There … a chair and two armchairs in the room. 5. There … much work last week. 








11.
DIESEL POWER PLANT
The major components of the plant are:
Air supply system. Air inlet is arranged outside the engine room. Air from the atmosphere is filtered by air filter and conveyed to the inlet manifold of engine. In large plants 
supercharger/turbocharger is used for increasing the pressure of input air which increases the power output.
Exhaust System. This includes the silencers and connecting ducts. The heat content of the exhaust gas is utilized in a turbine in a turbocharger to compress the air input to the engine.
Fuel System. Fuel is stored in a tank from where it flows to the fuel pump through a filter. Fuel is injected to the engine as per the load requirement.
Упражнение. Поставьте к предложениям как можно больше вопросов
1. The engineers of the research laboratory develop new methods of work.
2. Any square has four right angles.

12.
DIESEL POWER PLANT
The major components of the plant are:
Cooling system. This system includes water circulating pumps, cooling towers, water filter etc. Cooling water is circulated through the engine block to keep the temperature of the engine in the safe range.
Lubricating system. Lubrication system includes the air pumps, oil tanks, filters, coolers and pipe lines. Lubricant is given to reduce friction of moving parts and reduce the wear and tear of the engine parts.
Governing system. The function of a governing system is to maintain the speed of the engine constant irrespective of load on the plant. This is done by varying fuel supply to the engine according to load.
Упражнение. Откройте скобки, поставив глаголы в Present или Future Indefinite:
1. I (to hope) he (to be) at the office tomorrow. 2. When you (to give) me back my textbook? 3. I (to be) sure you (to like) the music. 4. At this time tomorrow we (to be) far from here. 5. Don't wait for me, I probably (to be) late. 









13.
NUCLEAR POWER PLANT
Nuclear power is the use of sustained Nuclear fission to generate heat and do useful work. Nuclear Electric Plants, Nuclear Ships and Submarines use controlled nuclear energy to heat water and produce steam, while in space, nuclear energy decays naturally in a radioisotope thermoelectric generator. Scientists are experimenting with fusion energy for future generation, but these experiments do not currently generate useful energy. Nuclear power provides about 6% of the world's energy and 13–14% of the world's electricity, with the U.S., France, and Japan together accounting for about 50% of nuclear generated electricity. Also, more than 150 naval vessels using nuclear propulsion have been built. Just as many conventional thermal power stations generate electricity by harnessing the thermal energy released from burning fossil fuels, nuclear power plants convert the energy released from the nucleus of an atom, typically via nuclear fission.
Упражнение. Переведите предложения на английский язык:
1. Он не знает твоего нового адреса? — Нет, знает. Он заходил ко мне. 2. Он преподаватель английского языка. 3. Где вы были вчера? 4. Она поедет на юг летом. 
14.
NUCLEAR POWER PLANT
Nuclear reactor technology. When a relatively large fissile atomic nucleus (usually uranium-235 or plutonium-239) absorbs a neutron, a fission of the atom often results. Fission splits the atom into two or more smaller nuclei with kinetic energy (known as fission products) and also releases gamma radiation and free neutrons. A portion of these neutrons may later be absorbed by other fissile atoms and create more fissions, which release more neutrons, and so on. This nuclear chain reaction can be controlled by using neutron poisons and neutron moderators to change the portion of neutrons that will go on to cause more fissions. Nuclear reactors generally have automatic and manual systems to shut the fission reaction down if unsafe conditions are detected. Three nuclear powered ships, (top to bottom) nuclear cruisers USS Bainbridge and USS Long Beach with USS Enterprise the first nuclear powered aircraft carrier in 1964. Crew members are spelling out Einstein's mass-energy equivalence formula E = mc2 on the flight deck.
Упражнение. Поставьте к предложениям как можно больше вопросов
1. This engineer works in the research laboratory.
2. Last year these students were pupils.










15.
NUCLEAR POWER PLANT
Nuclear reactor technology. There are many different reactor designs, utilizing different fuels and coolants and incorporating different control schemes. Some of these designs have been engineered to meet a specific need. Reactors for nuclear submarines and large naval ships, for example, commonly use highly enriched uranium as a fuel. This fuel choice increases the reactor's power density and extends the usable life of the nuclear fuel load, but is more expensive and a greater risk to nuclear proliferation than some of the other nuclear fuels. A number of new designs for nuclear power generation, collectively known as the Generation IV reactors, are the subject of active research and may be used for practical power generation in the future. 
Упражнение. . Откройте скобки, поставив глаголы в Present или Future Indefinite:
1. I (to be) afraid they (to miss) you very much. 2. Where we (to meet)? 3. You (to find) a lot of interesting things in this journal. 4. How long it (to take) us to get to the airport? 5. There (to be) a lot of traffic and cars (to move) very slowly, I (to suppose) we (to take) a taxi.
16.
NUCLEAR POWER PLANT
Nuclear reactor technology. Many of these new designs specifically attempt to make fission reactors cleaner, safer and/or less of a risk to the proliferation of nuclear weapons. Passively safe plants (such as the ESBWR) are available to be built and other designs that are believed to be nearly fool-proof are being pursued. Fusion reactors, which may be viable in the future, diminish or eliminate many of the risks associated with nuclear fission. There are trades to be made between safety, economic and technical properties of different reactor designs for particular applications. Historically these decisions were often made in private by scientists, regulators and engineers, but this may be considered problematic, and since Chernobyl and Three Mile Island, many involved now consider informed consent and morality should be primary considerations.  
Упражнение. Переведите предложения на английский язык:
1. Её брат ходит в школу. 2. Где ты был вчера вечером? - Я был в кино. 3. Они пойдут на прогулку в воскресенье. 4. Его друг хорошо говорит по-английски. 










17.
NUCLEAR POWER PLANT
Cooling system. A cooling system removes heat from the reactor core and transports it to another area of the plant, where the thermal energy can be harnessed to produce electricity or to do other useful work. Typically the hot coolant will be used as a heat source for a boiler, and the pressurized steam from that boiler will power one or more steam turbine driven electrical generators.
Flexibility of nuclear power plants. It is often claimed that nuclear stations are inflexible in their output, implying that other forms of energy would be required to meet peak demand. While that is true for the vast majority of reactors, this is no longer true of at least some modern designs. Nuclear plants are routinely used in load following mode on a large scale in France. Boiling water reactors normally have load-following capability, implemented by varying the recirculation water flow.
Упражнение. Откройте скобки, используя правильную форму прилагательного или наречия:
1. Winter is (cold) season of the year. 2. Moscow is (large) than St.Petersburg. 3. Which is (long) day of the year? 4. The Alps are (high) mountains in Europe. 5. Even (long) day has an end. 6. It is one of (important) questions of our conference. 
18.
GASS TURBINE POWER PLANT
A gas turbine, also called a combustion turbine, is a type of internal combustion engine. It has an upstream rotating compressor coupled to a downstream turbine, and a combustion chamber in-between. Energy is added to the gas stream in the combustor, where fuel is mixed with air and ignited. In the high pressure environment of the combustor, combustion of the fuel increases the temperature. The products of the combustion are forced into the turbine section. There, the high velocity and volume of the gas flow is directed through a nozzle over the turbine's blades, spinning the turbine which powers the compressor and, for some turbines, drives their mechanical output. The energy given up to the turbine comes from the reduction in the temperature and pressure of the exhaust gas.
Упражнение. Переведите предложения на русский язык::
1. This book is not so interesting as that one. 2. The Baltic Sea is not so warm as the Black Sea. 3. The more you read, the more you know. 4. My brother is not as tall as you are. 5. The earlier you get up, the more you can do. 









19.
COMBINED POWER CYCLES
In electric power generation a combined cycle is an assembly of heat engines that work in tandem off the same source of heat, converting it into mechanical energy, which in turn usually drives electrical generators. The principle is that the exhaust of one heat engine is used as the heat source for another, thus extracting more useful energy from the heat, increasing the system's overall efficiency. This works because heat engines are only able to use a portion of the energy their fuel generates (usually less than 50%). The remaining heat (e.g., hot exhaust fumes) from combustion is generally wasted. Combining two or more thermodynamic cycles results in improved overall efficiency, reducing fuel costs. In stationary power plants, a successful, common combination is the Brayton cycle (in the form of a turbine burning natural gas or synthesis gas from coal) and the Rankine cycle (in the form of a steam power plant). Multiple stage turbine or steam cylinders are also common.
Упражнение. Переведите предложения на английский язык::
1. Петр самый высокий (мальчик) в классе. 2. Моя квартира менее удобная. 3. Зимой дни короче, чем летом. 4. Какой месяц самый короткий в году? 5. Ваша дочь старше моей. Моей дочери только шесть, а вашей семь. 
20.
LOAD DURATION CURVE
A load duration curve (LDC) is used in electric power generation to illustrate the relationship between generating capacity requirements and capacity utilization. A LDC is similar to a load curve but the demand data is ordered in descending order of magnitude, rather than chronologically. The LDC curve shows the capacity utilization requirements for each increment of load. The height of each slice is a measure of capacity, and the width of each slice is a measure of the utilization rate or capacity factor. The product of the two is a measure of electrical energy (e.g. kilowatthours).
Упражнение. Переведите предложения на русский язык::
1. They said that it is very interesting film. 2. It was necessary to finish the experiment in time. 3. It seems that the weather is changing. 4. It is too late. It is time to go home. 5. It takes him 10 minutes to get to the institute. 5. It was Sunday morning and Peter didn’t get up so early as usually. 










21.
HIGH PRESSURE BOILERS
A boiler is a closed vessel in which water or other fluid is heated. The heated or vaporized fluid exits the boiler for use in various processes or heating applications. Most boilers produce steam to be used at saturation temperature; that is, saturated steam. Superheated steam boilers vaporize the water and then further heat the steam in a superheater. This provides steam at much higher temperature, but can decrease the overall thermal efficiency of the steam generating plant because the higher steam temperature requires a higher flue gas exhaust temperature. There are several ways to circumvent this problem, typically by providing an economizer that heats the feed water, a combustion air heater in the hot flue gas exhaust path, or both. 
Упражнение. Вставьте в пропуски количественные местоимения а) "much" or many":
1. How ... eggs are there in the fridge, Paul? 2. We don't need ... orange juice. 3. We haven't got... potatoes. 4. Is there ... meat in the fridge? 5. There isn't … fruit at home, and there isn't... fish either. 
б)"few" or "little":
1. There is ... milk in the jug. 2. Is there so ... salt left? 3.1 couldn't buy ten rolls. They had very .... 4. There is some milk in the fridge but there is very ... sour cream there. 5. I'm delighted. Tom has made very ... mistakes in the test. 

22.
HIGH PRESSURE BOILERS
There are advantages to superheated steam that may, and often will, increase overall efficiency of both steam generation and its utilisation: gains in input temperature to a turbine should outweigh any cost in additional boiler complication and expense. There may also be practical limitations in using wet steam, as entrained condensation droplets will damage turbine blades. Superheated steam presents unique safety concerns because, if any system component fails and allows steam to escape, the high pressure and temperature can cause serious, instantaneous harm to anyone in its path. Since the escaping steam will initially be completely superheated vapor, detection can be difficult, although the intense heat and sound from such a leak clearly indicates its presence. Superheater operation is similar to that of the coils on an air conditioning unit, although for a different purpose. 
Упражнение. Переведите предложения на английский язык::
1. Давайте я вам помогу. 2. Пусть она идет домой. 3. Не открывай окно! Холодно. 4. Дай мне эту книгу, пожалуйста. 5. Пойдем в кино.









23.
HIGH PRESSURE BOILERS
The steam piping is directed through the flue gas path in the boiler furnace. The temperature in this area is typically between 1,300–1,600 degrees Celsius. Some superheaters are radiant type; that is, they absorb heat by radiation. Others are convection type, absorbing heat from a fluid. Some are a combination of the two types. Through either method, the extreme heat in the flue gas path will also heat the superheater steam piping and the steam within. While the temperature of the steam in the superheater rises, the pressure of the steam does not: the turbine or moving pistons offer a continuously expanding space and the pressure remains the same as that of the boiler. Almost all steam superheater system designs remove droplets entrained in the steam to prevent damage to the turbine blading and associated piping.
Упражнение. Откройте скобки, используя правильную форму прилагательного или наречия:
1. Your English is (good) now. 2. Who knows him (well) than you? 3. We have (little) interest in this work than you. 4. Health is (good) than wealth. 5. Your son worked (well) of all. 6. Today you worked (slowly) than usually.
24.
SUPERCRITICAL BOILER
Supercritical steam generators (also known as Benson boilers) are frequently used for the production of electric power. They operate at "supercritical pressure". In contrast to a "subcritical boiler", a supercritical steam generator operates at such a high pressure (over 3,200 psi/22.06 MPa or 220.6 bar) that actual boiling ceases to occur, and the boiler has no water - steam separation. There is no generation of steam bubbles within the water, because the pressure is above the "critical pressure" at which steam bubbles can form. It passes below the critical point as it does work in the high pressure turbine and enters the generator's condenser. This is more efficient, resulting in slightly less fuel use. The term "boiler" should not be used for a supercritical pressure steam generator, as no "boiling" actually occurs in this device.
Упражнение. Переведите предложения на русский язык::
1. Today the wind is as strong as it was yesterday. 2. Your room is as light as mine. 3. John knows Russian as well as English. 4. Mary is not so lazy as her brother. 5. The longer the night is, the shorter the day. 6. The less people think, the more they talk.
25.
FLUIDIZED BED BOILERS
The major portion of the coal available in India is of low quality, high ash content and low calorific value. The traditional grate fuel firing systems have got limitations and are techno-economically unviable to meet the challenges of future. Fluidized bed combustion has emerged as a viable alternative and has significant advantages over conventional firing system and offers multiple benefits – compact boiler design, fuel flexibility, higher combustion efficiency and reduced emission of noxious pollutants such as SOx and NOx. The fuels burnt in these boilers include coal, washery rejects, rice husk, bagasse & other agricultural wastes. The fluidized bed boilers have a wide capacity range- 0.5 T/hr to over 100 T/hr.
Упражнение. Переведите предложения на английский язык::
1. Это менее важный вопрос. 2. Новая квартира моей сестры удобнее и светлее, чем старая. 3. Московские улицы красивее сейчас, чем они были несколько лет назад. 4. Вы моложе вашей сестры? — Нет. 5. Анна —лучшая ученица в классе.
26. 
NUCLEAR ENERGY
Nuclear Energy is the use of sustained Nuclear fission to generate heat and do useful work. Nuclear Electric Plants, Nuclear Ships and Submarines use controlled nuclear energy to heat water and produce steam, while in space, nuclear energy decays naturally in a radioisotope thermoelectric generator. Scientists are experimenting with fusion energy for future generation, but these experiments do not currently generate useful energy.
Nuclear power provides about 6% of the world's energy and 13–14% of the world's electricity, with the U.S., France, and Japan together accounting for about 50% of nuclear generated electricity. Also, more than 150 naval vessels using nuclear propulsion have been built.
Упражнение. Переведите предложения на русский язык::
1. It is difficult for students to translate this technical text without a dictionary. 2. It took her much time to prepare the report to the conference.3. It was reported in the newspaper about new discoveries in chemistry. 4. It will be necessary to visit a doctor. 5. It is already 8 o’clock; it’s high time to go to the University.
27. 
NUCLEAR ENERGY
Nuclear power is controversial and there is an ongoing debate about the use of nuclear energy. Proponents, such as the World Nuclear Association and IAEA, contend that nuclear power is a sustainable energy source that reduces carbon emissions. Opponents, such as Greenpeace International and NIRS, believe that nuclear power poses many threats to people and the environment.
Some serious nuclear and radiation accidents have occurred. Nuclear power plant accidents include the Chernobyl disaster (1986), Fukushima I nuclear accidents (2011), and the Three Mile Island accident (1979). Nuclear-powered submarine mishaps include the K-19 reactor accident (1961), the K-27 reactor accident (1968), and the K-431 reactor accident (1985). International research is continuing into safety improvements such as passively safe plants, and the possible future use of nuclear fusion.
Упражнение. Вставьте в пропуски количественные местоимения а) "much" or many":
1. Do you really need so ... sugar? 2. He says he couldn't bring ... carrots. 3. You should take all your clothes with you. I know you don't have ... clothes. 4. Have you got... money? 5. He doesn't think ... policemen have arrived.
б)"few" or "little":
1. There are ... lumps of sugar left. 2. There is ... sugar left. 3. - How many jars of jam have you bought? - Sorry, very ... 4. Is there really so ... bread left? 5. Three biscuits arc not many, they are ... .








28.
NUCLEAR FISSION
In nuclear physics and nuclear chemistry, nuclear fission is a nuclear reaction in which the nucleus of an atom splits into smaller parts (lighter nuclei), often producing free neutrons and photons (in the form of gamma rays). The two nuclei produced are most often of comparable size, typically with a mass ratio around 3:2 for common fissile isotopes. Most fissions are binary fissions, but occasionally (2 to 4 times per 1000 events), three positively-charged fragments are produced in a ternary fission. The smallest of these ranges in size from a proton to an argon nucleus.
Fission is usually an energetic nuclear reaction induced by a neutron, although it is occasionally seen as a form of spontaneous radioactive decay, especially in very high-mass-number isotopes. The unpredictable composition of the products (which vary in a broad probabilistic and somewhat chaotic manner) distinguishes fission from purely quantum-tunnelling processes such as proton emission, alpha decay and cluster decay, which give the same products every time.
Упражнение. Переведите предложения на английский язык::
1. Пусть он расскажет о своих каникулах. 2. Иди домой. Уже поздно. 3. Давайте обедать. 4. Не говори ей ничего об этом. 5. Не разрешайте ей брать спички.
29.
NUCLEAR FISSION
Fission is usually an energetic nuclear reaction induced by a neutron, although it is occasionally seen as a form of spontaneous radioactive decay, especially in very high-mass-number isotopes. The unpredictable composition of the products (which vary in a broad probabilistic and somewhat chaotic manner) distinguishes fission from purely quantum-tunnelling processes such as proton emission, alpha decay and cluster decay, which give the same products every time.
Fission of heavy elements is an exothermic reaction which can release large amounts of energy both as electromagnetic radiation and as kinetic energy of the fragments (heating the bulk material where fission takes place). In order for fission to produce energy, the total binding energy of the resulting elements must be less than that of the starting element. Fission is a form of nuclear transmutation because the resulting fragments are not the same element as the original atom.
Упражнение. Используйте артикли a, an, the в предложениях, если нужно: 
1. Yesterday I saw ... new film, but ... film wasn't very interesting. 2. ... London is situated on ... Thames. 3. … Yuri Gagarin was ... first man to fly over ... Earth in spaceship. 4. My daughter will go school ... next year. 5. ... United States of America is one of ... most powerful countries of ... world. 6. Is your dress made of ... silk or ... cotton?
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NUCLEAR FUSION
In nuclear physics, nuclear chemistry and astrophysics nuclear fusion is the process by which two or more atomic nuclei join together, or "fuse", to form a single heavier nucleus. This is usually accompanied by the release or absorption of large quantities of energy. Large-scale thermonuclear fusion processes, involving many nuclei fusing at once, must occur in matter at very high densities and temperatures.
The fusion of two nuclei with lower masses than iron (which, along with nickel, has the largest binding energy per nucleon) generally releases energy while the fusion of nuclei heavier than iron absorbs energy. The opposite is true for the reverse process, nuclear fission.
Упражнение. Напишите следующие предложения во множественном числе. Обратите внимание на глаголы to be и to  have: 
1. A new house is in our street. 2. This story is very interesting. 3. There was a woman, a man, a boy and a girl in the room. 4. In the farm-yard we can see an ox, a sheep, a cow and a goose. 5. Is this girl your sister? 6. Is this a good program? 7. That house is new.
31.
NUCLEAR FUSION
In the simplest case of hydrogen fusion, two protons must be brought close enough for the weak nuclear force to convert either of the identical protons into a neutron, thus forming the hydrogen isotope deuterium. In more complex cases of heavy ion fusion involving two or more nucleons, the reaction mechanism is different, but the same result occurs— smaller nuclei are combined into larger nuclei.
Nuclear fusion occurs naturally in all active stars. Synthetic fusion as a result of human actions has also been achieved, although this has not yet been completely controlled as a source of nuclear power (see: fusion power). In the laboratory, successful nuclear physics experiments have been carried out that involve the fusion of many different varieties of nuclei, but the energy output has been negligible in these studies. In fact, the amount of energy put into the process has always exceeded the energy output.
Упражнение. Переведите на английский язык стоящие в скобках притяжательные и возвратные местоимения:
1. There are (их) drawings. 2. I don't know where is (мой) pencil. 3. (Baш) classroom' is large and light. 4. He has no idea where (eгo) ticket is. 5. I give (eму) (свою) book. 6. The experiment was (caм) very interesting.
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NUCLEAR FUSION
Uncontrolled nuclear fusion has been carried out many times in nuclear weapons testing, which results in a deliberate explosion. These explosions have always used the heavy isotopes of hydrogen, deuterium (H-2) and tritium (H-3), and never the much more common isotope of hydrogen (H-1), sometimes called "protium".
Building upon the nuclear transmutation experiments by Ernest Rutherford, carried out several years earlier, the fusion of the light nuclei (hydrogen isotopes) was first accomplished by Mark Oliphant in 1932. Then, the steps of the main cycle of nuclear fusion in stars were first worked out by Hans Bethe throughout the remainder of that decade.
Упражнение. Поставьте существительные с предлогом  of в притяжательный падеж. Предложения переведите.
1. Mrs. Hutt is an assistant of Mr. Black. 2. This young woman is the sister of my friend. 3. There are the books of Mrs. Hutt. 4. That is drawing-room of the students. 5. This is a tool of an old worker. 6. That is a new flat of our parents.
33.
NUCLEAR FUSION
Building upon the nuclear transmutation experiments by Ernest Rutherford, carried out several years earlier, the fusion of the light nuclei (hydrogen isotopes) was first accomplished by Mark Oliphant in 1932. Then, the steps of the main cycle of nuclear fusion in stars were first worked out by Hans Bethe throughout the remainder of that decade.
Research into fusion for military purposes began in the early 1940s as part of the Manhattan Project, but this was not accomplished until 1951 (see the Greenhouse Item nuclear test), and nuclear fusion on a large scale in an explosion was first carried out on November 1, 1952, in the Ivy Mike hydrogen bomb test. Research into developing controlled thermonuclear fusion for civil purposes also began in the 1950s, and it continues to this day.
Упражнение. Вставьте глагол to be в правильной форме в пропуски:
1 .There... a telegram on the table. 2. ... there two telegrams from Moscow? Yes, there... two telegrams on the table. 3. ... there...a flight for Moscow tomorrow? Yes, there .... 4. There ... much snow last winter. 5.There ... a lot of stars and planets in space. 
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TYPES OF REACTORS
Pressurized water reactors (PWRs) constitute a majority of all western nuclear power plants and are one of two types of light water reactor (LWR), the other type being boiling water reactors (BWRs). In a PWR the primary coolant (water) is pumped under high pressure to the reactor core where it is heated by the energy generated by the fission of atoms. The heated water then flows to a steam generator where it transfers its thermal energy to a secondary system where steam is generated and flows to turbines which, in turn, spins an electric generator. In contrast to a boiling water reactor, pressure in the primary coolant loop prevents the water from boiling within the reactor. All LWRs use ordinary light water as both coolant and neutron moderator.
PWRs were originally designed to serve as nuclear propulsion for nuclear submarines and were used in the original design of the second commercial power plant at Shippingport Atomic Power Station.
Упражнение. Используйте артикли a, an, the в предложениях, если нужно: 
1. … Lomonosov, … great Russian scientist, was born in … small village on … shore of … White Sea. 2. His brother is … student and we are … pupils. 3. Which would you like: … apple or … orange? 4. What … strange man he is! 5. ... Volga is … largest river in … Europe. 6. Will you have … cup of … tea?
35. 
TYPES OF REACTORS
PWRs currently operating in the United States are considered Generation II reactors. Russia's VVER reactors are similar to U.S. PWRs. France operates many PWRs to generate the bulk of their electricity.
Several hundred PWRs are used for marine propulsion in aircraft carriers, nuclear submarines and ice breakers. In the US, they were originally designed at the Oak Ridge National Laboratory for use as a nuclear submarine power plant. Follow-on work was conducted by Westinghouse Bettis Atomic Power Laboratory. The first commercial nuclear power plant at Shippingport Atomic Power Station was originally designed as a pressurized water reactor, on insistence from Admiral Hyman G. Rickover that a viable commercial plant would include none of the "crazy thermodynamic cycles that everyone else wants to build."
Упражнение. Напишите следующие предложения во множественном числе. Обратите внимание на глаголы to be и to  have: 
1. This is a large square. 2. I am a mechanic. 3. She was a teacher. 4. My friend has an English book. 5. Is this disk hard? 6. There is a man and a woman in the room. 7. That student is clever.
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TYPES OF REACTORS
Several hundred PWRs are used for marine propulsion in aircraft carriers, nuclear submarines and ice breakers. In the US, they were originally designed at the Oak Ridge National Laboratory for use as a nuclear submarine power plant. Follow-on work was conducted by Westinghouse Bettis Atomic Power Laboratory. The first commercial nuclear power plant at Shippingport Atomic Power Station was originally designed as a pressurized water reactor, on insistence from Admiral Hyman G. Rickover that a viable commercial plant would include none of the "crazy thermodynamic cycles that everyone else wants to build."
The US Army Nuclear Power Program operated pressurized water reactors from 1954 to 1974. Three Mile Island Nuclear Generating Station initially operated two pressurized water reactor plants, TMI-1 and TMI-2. The partial meltdown of TMI-2 in 1979 essentially ended the growth in new construction nuclear power plants in the United States.
Упражнение. Переведите на английский язык стоящие в скобках притяжательные и возвратные местоимения:
1. I have several books in (своём) bag. 2. (Её) family was in London. 3. (Нaш) table is in front of the window. 4. (Его) examples are always interesting. 5. This is (моя) bag, (она) is beautiful. 6. The machine-tool turns the part (caм).
37.
TYPES OF REACTORS
Nuclear fuel in the reactor vessel is engaged in a fission chain reaction, which produces heat, heating the water in the primary coolant loop by thermal conduction through the fuel cladding. The hot primary coolant is pumped into a heat exchanger called the steam generator, where it flows through hundreds or thousands of tubes (usually 3/4 inch in diameter). Heat is transferred through the walls of these tubes to the lower pressure secondary coolant located on the sheet side of the exchanger where it evaporates to pressurized steam. The transfer of heat is accomplished without mixing the two fluids, which is desirable since the primary coolant might become radioactive. Some common steam generator arrangements are u-tubes or single pass heat exchangers. In a nuclear power station, the pressurized steam is fed through a steam turbine which drives an electrical generator connected to the electric grid for distribution. After passing through the turbine the secondary coolant (water-steam mixture) is cooled down and condensed in a condenser. The condenser converts the steam to a liquid so that it can be pumped back into the steam generator, and maintains a vacuum at the turbine outlet so that the pressure drop across the turbine, and hence the energy extracted from the steam, is maximized. Before being fed into the steam generator, the condensed steam (referred to as feedwater) is sometimes preheated in order to minimize thermal shock.
Упражнение. Поставьте существительные с предлогом  of в притяжательный падеж. Предложения переведите.
1. The toy of their children. 2. The questions of my son. 3. This is the family of my friend. 4. The flat of my sister is large. 5. The children of my brother are at home. 6. The room of the boys is large.
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TYPES OF REACTORS
The steam generated has other uses besides power generation. In nuclear ships and submarines, the steam is fed through a steam turbine connected to a set of speed reduction gears to a shaft used for propulsion. Direct mechanical action by expansion of the steam can be used for a steam-powered aircraft catapult or similar applications. District heating by the steam is used in some countries and direct heating is applied to internal plant applications.
Two things are characteristic for the pressurized water reactor (PWR) when compared with other reactor types: coolant loop separation from the steam system and pressure inside the primary coolant loop. In a PWR, there are two separate coolant loops (primary and secondary), which are both filled with demineralized/deionized water. A boiling water reactor, by contrast, has only one coolant loop, while more exotic designs such as breeder reactors use substances other than water for coolant and moderator (e.g. sodium in its liquid state as coolant or graphite as a moderator). The pressure in the primary coolant loop is typically 15–16 megapascals (150–160 bar), which is notably higher than in other nuclear reactors, and nearly twice that of a boiling water reactor (BWR). As an effect of this, only localized boiling occurs and steam will recondense promptly in the bulk fluid. By contrast, in a boiling water reactor the primary coolant is designed to boil.
Упражнение. Вставьте глагол to be в правильной форме в пропуски:
1 ..... there... a lift in your future house? Yes, there ... ... . 2. Some years ago there ... many old houses in our street. 3. ... there a lamp over the table? Yes, there ... . 4. Soon there ...... a new film on. 4. There … a chair and two armchairs in the room. 5. There … much work last week. 
39.
PWR Reactor Vessel
Coolant. Light water is used as the primary coolant in a PWR. It enters the bottom of the reactor core at about 275 °C (530 °F) and is heated as it flows upwards through the reactor core to a temperature of about 315 °C (600 °F). The water remains liquid despite the high temperature due to the high pressure in the primary coolant loop, usually around 155 bar (15.5 MPa 153 atm, 2,250 psig). In water, the critical point occurs at around 647 K (374 °C or 705 °F) and 22.064 MPa (3200 PSIA or 218 atm).
Pressure in the primary circuit is maintained by a pressurizer, a separate vessel that is connected to the primary circuit and partially filled with water which is heated to the saturation temperature (boiling point) for the desired pressure by submerged electrical heaters. To achieve a pressure of 155 bar, the pressurizer temperature is maintained at 345 °C, which gives a subcooling margin (the difference between the pressurizer temperature and the highest temperature in the reactor core) of 30 °C. 
Упражнение. Поставьте к предложениям как можно больше вопросов
1. The engineers of the research laboratory develop new methods of work.
2. Any square has four right angles.
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PWR Reactor Vessel
Thermal transients in the reactor coolant system result in large swings in pressurizer liquid volume, total pressurizer volume is designed around absorbing these transients without uncovering the heaters or emptying the pressurizer. Pressure transients in the primary coolant system manifest as temperature transients in the pressurizer and are controlled through the use of automatic heaters and water spray, which raise and lower pressurizer temperature, respectively.
The coolant is pumped around the primary circuit by powerful pumps, which can consume up to 6 MW each. After picking up heat as it passes through the reactor core, the primary coolant transfers heat in a steam generator to water in a lower pressure secondary circuit, evaporating the secondary coolant to saturated steam — in most designs 6.2 MPa (60 atm, 900 psia), 275 °C (530 °F) — for use in the steam turbine. The cooled primary coolant is then returned to the reactor vessel to be heated again.
Упражнение. Откройте скобки, поставив глаголы в Present или Future Indefinite:
1. I (to hope) he (to be) at the office tomorrow. 2. When you (to give) me back my textbook? 3. I (to be) sure you (to like) the music. 4. At this time tomorrow we (to be) far from here. 5. Don't wait for me, I probably (to be) late. 
41.
PWR Reactor Vessel
Moderator. Pressurized water reactors, like all thermal reactor designs, require the fast fission neutrons to be slowed down (a process called moderation or thermalization) in order to interact with the nuclear fuel and sustain the chain reaction. In PWRs the coolant water is used as a moderator by letting the neutrons undergo multiple collisions with light hydrogen atoms in the water, losing speed in the process. This "moderating" of neutrons will happen more often when the water is denser (more collisions will occur). The use of water as a moderator is an important safety feature of PWRs, as an increase in temperature may cause the water to turn to steam - thereby reducing the extent to which neutrons are slowed down and hence reducing the reactivity in the reactor. Therefore, if reactivity increases beyond normal, the reduced moderation of neutrons will cause the chain reaction to slow down, producing less heat. This property, known as the negative temperature coefficient of reactivity, makes PWR reactors very stable.
Упражнение. Поставьте к предложениям как можно больше вопросов
1. This engineer works in the research laboratory.
2. Last year these students were pupils.
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PWR Reactor Vessel
In contrast, the RBMK reactor design used at Chernobyl, which uses graphite instead of water as the moderator and uses boiling water as the coolant, has a large positive thermal coefficient of reactivity, that increases heat generation when coolant water temperatures increase. This makes the RBMK design less stable than pressurized water reactors. In addition to its property of slowing down neutrons when serving as a moderator, water also has a property of absorbing neutrons, albeit to a lesser degree. When the coolant water temperature increases, the boiling increases, which creates voids. Thus there is less water to absorb thermal neutrons that have already been slowed down by the graphite moderator, causing an increase in reactivity. This property is called the void coefficient of reactivity, and in an RBMK reactor like Chernobyl, the void coefficient is positive, and fairly large, causing rapid transients. This design characteristic of the RBMK reactor is generally seen as one of several causes of the Chernobyl accident.
Упражнение. . Откройте скобки, поставив глаголы в Present или Future Indefinite:
1. I (to be) afraid they (to miss) you very much. 2. Where we (to meet)? 3. You (to find) a lot of interesting things in this journal. 4. How long it (to take) us to get to the airport? 5. There (to be) a lot of traffic and cars (to move) very slowly, I (to suppose) we (to take) a taxi.
43.
PWR Reactor Vessel
PWRs are designed to be maintained in an undermoderated state, meaning that there is room for increased water volume or density to further increase moderation, because if moderation were near saturation, then a reduction in density of the moderator/coolant could reduce neutron absorption significantly while reducing moderation only slightly, making the void coefficient positive. Also, light water is actually a somewhat stronger moderator of neutrons than heavy water, though heavy water's neutron absorption is much lower. Because of these two facts, light water reactors have a relatively small moderator volume and therefore have compact cores. One next generation design, the supercritical water reactor, is even less moderated. A less moderated neutron energy spectrum does worsen the capture/fission ratio for 235U and especially 239Pu, meaning that more fissile nuclei fail to fission on neutron absorption and instead capture the neutron to become a heavier nonfissile isotope, wasting one or more neutrons and increasing accumulation of heavy transuranic actinides, some of which have long half-lives.
Упражнение. Откройте скобки, используя правильную форму прилагательного или наречия:
1. Winter is (cold) season of the year. 2. Moscow is (large) than St.Petersburg. 3. Which is (long) day of the year? 4. The Alps are (high) mountains in Europe. 5. Even (long) day has an end. 6. It is one of (important) questions of our conference. 
