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UNIT 1. WIND AND SOLAR ENERGY TO REPLACE OIL AND GAS?

Because Russia’s oil and gas reserves will have been depleted in the not too distant future, we must begin to develop alternative sources of energy now.
According to estimates by analysts Russia’s explored oil reserves will last 30 to 40 years, its gas and coal reserves, 100 years. Meanwhile, countries less lucky with natural fuel resources have launched an effort to develop alternative sources of energy.
Last year, Russia produced 470 million tons of oil, thereby exceeding the output ceiling set in its energy strategy for the period to 2010. According to estimates by scientists, it could well do with 370 million tons. Excessive oil production in Russia is a result of ruthless exploitation of its underground resources. The production of «black gold» in our country is practically uncontrolled.
Gennady Shmal, president of the Union of Russian oil and Gas Producers said: Twenty years ago, if anyone violated the targets of the deposit development project, he would be fired or even put on trial. The Natural Resources Ministry' submitted to the government a draft strategy to explore and develop Russia’s continental shelf in the period to 2020. The NRM, headed by Yury Trutnev, has calculated that recoverable oil reserves on the shelf 13.5 billion tons: gas reserves, 73 trillion cubic meters. To exploit these reserves will cost the state around 33 billion rubles, and the overall payback on the investment will be 3,2 trillion rubles. What will happen next?
Exercise 1. Read and remember the words and word combinations to help you with the text.
reserves — запасы, ресурсы
to launch an effort — приложить усилие
output ceiling set — максимальный выпуск продукции
thereby — таким образом, в связи с этим
ruthless — безжалостный, жестокий
to violate the target — нарушить план
to fire — уволить
draft — план, проект
recoverable — восстанавливаемый
overall payback — полная окупаемость
excessive — чрезмерный, излишний
to put on trial — отдать под суд
uncontrolled — бесконтрольный, неконтролируемый
to submit — представлять на рассмотрение, представлять
to explore — исследовать
to exploit — использовать
to replace — заменять, замещать
to calculate — подсчитать
Exercise 2. Answer the questions.
1. What will happen in the not too distant future with fossil reserves in Russia?
2. Why must we begin to develop alternative sources of energy now?
3. How long will Russia's oil, gas and coal reserves last?
4. What countries have begun to develop alternative sources of energy'?
5. Could Russia well do with 370 million tons of oil?
6. What is the reason of excessive oil production in Russia?
7. What is the NRM?
8. Is it benefit for Russia to explore and develop continental shelf in the period to 2020? Why not?
Exercise 3. Translate from Russian into English.
1. Сегодня мы начинаем развивать альтернативные источники энергии.
2. В недалеком будущем российские запасы нефти и газа истощатся.
3. Российские запасы нефти просуществуют 30—40 лет, а газа и угля — 100 лет.
4. Производство «черного золота» в нашей стране не контролируется.
5. 20 лет назад за нарушение планов разработки залежей могли оштрафовать и даже посадить в тюрьму.

Exercise 4. Read and translate compounds and word combinations from the text.
Oil and gas reserves; not too distant future; to develop alternative sources; according to estimates; meanwhile; to launch an effort; output ceiling set; excessive oil production; Natural Resources Ministry; to submit a draft strategy; to explore and develop Russia’s; continental shelf; recoverable oil reserves; cubic meter; overall payback; investment.
                                                       


UNIT 2. STATE AID ESSENTIAL

After 2020, we will be left with the eternal sun, oceans and winds — renewable sources of energy. They have been the subject of study in Russia for some 100 years, but these studies have produced no practical results. When energy supplies became centralized, micro and mini hydro-power stations — which used the flows of small rivers and at one time saved the remote areas in Russian’s south from dire straits — have all but disappeared. And thermal energy turned out by solar energy collectors is used only in sanatoria in Krasnodar and Stavropol Territories. The sun is not the only ignored source of energy. A nation with abundant oil and gas also fails to utilize the unique northerly winds, which possess tremendous potential as generator of electric power.
For example, Kola Peninsula’s sole wind energy system, with a capacity of 200 kilowatts, is located near the Lights of Murmansk hotel. Four years ago, local scientists installed it in the city of Murmansk (on funds from Norway) to demonstrate the efficiency and profitability of wind energy systems and the feasibility of their wide-scale use in the Murmansk Region and in the country as a whole. Thus far, however, only the Murmansk hotel appreciates the usefulness of its wind energy system, which generates all the electricity it needs.
Valery Minin, head of the laboratory for nontraditional renewable sources of energy at the Kola Research Center of the Russian Academy of Sciences that wind-power engineering can really become relevant in our time. He says: «Fuel is becoming more costly, and energy tariffs area going up all time. The Kola Nuclear Power Plant outlived its service life back in 2004. Therefore, it’s high time we set up wind energy parks, like those in Germany, Denmark and Spain. As for the versality of the winds, the peninsula has 17 hydro-power stations to take care of that».
That’s the way it should be done — the alternative energy system should complement rather than replace the mainstream energy system», affirms Semyon Vainshtein, department head at the Moscow State University of Engineering Ecology. At present, alternative sources of energy cannot compete with the traditional ones in price. A kilowatt — hour of electricity generated by a wind or solar power system costs $ 600 to $ 1000. That’s too expensive a luxury. In the West, such projects are state — funded. Vainshtein: «As long as oil and gas are cheap in our country, people find it very hard to develop alternative sources of energy. If you have a permanent hot water supply at home, naturally you won’t need a solar collector on your balcony. People’s attitude would be different if there were heat gas meters in every home, with everyone counting howr much to spend on these utilities».

Exercise 1. Read and remember the words and word combinations to help you with the text.
dire straits — затруднительное положение sole — единственный, исключительный feasibility — возможность thus far — до сих пор, пока что relevant — уместный versatility — многосторонность to complement — дополнять to compete — конкурировать
to be the subject of study — быть объектом изучения remote areas — удаленные территории tremendous potential — огромный потенциал on funds from Norway — на средства Норвегии heat gas meters — газовые счетчики too expensive a luxury — непозволительная роскошь nontraditional renewable sources of energy — нетрадиционные источники возобновляемой энергии
Exercise 2. Answer the questions.
1. What will happen after 2020?
2. What other sources of energy do we ignore?
3. Where is wind energy system located in our country?
4. Who is the head of the laboratory for nontraditional renewable sources of energy at the KRC?
5. Why can wind-power engineering really become relevant in our time?
6. What countries have already set up wind energy parks?
7. Why cannot alternative sources of energy' compete with the traditional ones?
8.  How much does wind and solar kilowatt-hour cost?
9. Who is such projects in the West funded?
10. Why is it hard to develop alternative sources of energy in our country?
Exercise 3. Translate from Russian into English.
1. После 2020 г. мы останемся только с солнцем, океанами и ветрами — возобновляемыми источниками энергии. 2. Стране с изобилием нефти и газа не удается использовать уникальные северные ветры. 3. На Кольском полуострове существует единственная энергетическая система ветра мощностью 200 киловатт и находится около отеля «Огни Мурманска». 4. Природное топливо становится дороже и тарифы на энергию все время повышаются. 5. Альтернативная энергетическая система должна дополнять, а не заменять главную энергетическую систему7. 6. В настоящее время альтернативные источники энергии не могут соревноваться с традиционными по цене.
7. Киловатт-час электричества, выработанный ветром или солнцем, стоит $ 600—1000. 8. На западе такие проекты финансирует государство. 9. Трудно развивать альтернативные источники энергии в России, имея дешевый газ и нефть.

Exercise 4. Match A with В (work in pairs).

	English
	— Russian
	Russian — English

	A
	В
	А
	в

	to launch an effort
	подсчитать
	восстанавливаемый
	alternative

	to violate
	дополнять
	безжалостный
	versatility

	to fiie
	представлять на рас
	план, проект
	draft

	to explore
	смотрение
	чрезмерный
	reserves

	to submit
	нарушать
	усилие
	thus far

	to replace
	заменять
	неконтролируемый
	relevant

	to calculate
	приложить усилие
	запасы
	expensive

	to complement
	уволить
	альтернативный
	excessive

	to compete
	использовать
	дорогой
	ruthless

	remote
	удаленный
	до сих пор, пока
	               effort

	
	конкурировать
	уместный
	recoverable

	
	
	многосторонность
	uncontrolled



Exercise 5. Retell the text «State aid essential» (make up a short resume of the text).


UNIT 3. ENERGY FOR THE FUTURE By term F. Dailite
Is there really an energy crisis? Or do we depend too much on a single form of energy? During recent generations, the world depended mostly on hydroelectric power. Governments built dams across rivers, forming large lakes and putting thousands of acres of land under water. The water flowing over the dams turned turbines to generate electricity. Today giant power lines carry electricity to distant cities. Some scientists say that these power lines are dangerous because of the electromagnetic fields they produce. More and more people object to hydroelectric power because it seriously changes the balance of nature.
Thermonuclear power, or nuclear power, comes from the splitting of atoms. It is a widely used and inexpensive form of energy. However, it is possibly the most dangerous because there are health risks from radiation.
Coal, one type of fossil fuel, is one of the dirtiest kinds of energy used. It heats homes and runs factories. Other fossil fuels that come from the earth are petroleum products: gasoline, which is used for most vehicles, and natural gas, which is used for some vehicles, but mostly for heating and cooking. At the present time, some New York City buses run on natural gas, which is cleaner and cheaper than regular gasoline.
Alcohol is quite commonly used as fuel in Brazil. It comes from one of Brazil’s main crops, sugar cane, which is easily processed into alcohol. Methane gas, another source of fuel, comes from garbage, but it is not widely used. From under the ground, Iceland gets geothermal energy, which provides most of the country’s heat and hot water. Other sources of energy include the wind and the sun. In Hawaii, for example, the strong winds in some locations turn giant propellers to produce electricity. In many parts of the world the sun fulfills many energy needs. Solar panels heated by the sun produce electricity. Solar energy already provides many homes with heat and hot water.
What about future sources of energy? Ralph Hansen, a NASA engineer and the author of Sun Power, proposed a plan to use solar powered satellites to capture the power of the sun in space, where the sun shines 24 hours a day, 365 days a year. His plan would provide low-cost, nonpolluting energy' for the entire world. An additional energy source to be developed is fusion energy, the process that powers the sun and the tars.
Nuclear fusion, or fusion, represents an unlimited source of energy, in fusion, nuclei combine to form bigger nuclei while releasing energy. Not much is known about how to make it usabie, but it seems promising, and millions of dollars of government money will help develop it. Although these sources of energy seem easily available, their high cost is a problem. They are expensive to develop. As a result, they are not as widely used as cheaper forms of fuel.
Energy is needed to warm us, cool us, light our way, cany us from one place to another, and process our food. If the world population increases as expected, resources for the kinds of energy we use today may be insufficient. We will have to look closer at different energy sources, such as fusion and solar power. W'hen will we decide to spend the money necessary to develop these energy sources? Who w'ill pay for it? These questions will need to be answered before we can meet our growing energy needs.

Exercise 1, Read and remember the words and word combinations to help you with the text.
hydroelectric — гидроэлектрический
acre — акр
flow — течь
turbine — турбина
power line — линия электропередач
electromagnetic — электромагнитный
balance — равновесие
thermonuclear — термоядерный
atom — атом
fossil fuels — ископаемые горючие смеси
petroleum — нефть
gasoline — бензин
regular gasoline — обычный бензин
alcohol — спирт
process — перерабатывать
nuclei — ядро атома
Exercise 2. Circle the correct answers. Some sentences have more than one correct answer.
1. Fossil fuels include (nuclear energy/hydroelectric power/petroleum/ coal).
9
2. (Nuclear energy/fossil fuel/alcohol/hydroelectric power) is dangerous because of radiation.
3. In some places vehicles use (gasoline/coal/alcohol/natural gas).
4. Natural sources of energy7 come from (wind/sun/water/fusion).
5. Hansen suggests getting energy from (wind/fusion/sun/garbage).
6. Iceland is famous for its (nuclear/coal/geothermal/solar) power.
7. The problem with most alternative sources of energy is: (the technology is not ready/the costs are too high/they are dangerous/they are limited).
8. (Geothermal energy/nuclear energy/solar power/hydroelectric power) comes from splitting atomic particles.
Exercise 3. Answer these questions. Discuss your answers.
1. Where are the various forms of energy used?
2. What materials are necessary to produce each form of energy7?
3. What technology is necessary for each form of energy?
4. Where does each form of energy exist?
5. What sorts of energy will the future produce?
6. What is your answer to the energy crisis?
Exercise 4. Read and translate the text «Energy7 for the future». Make up a short resume of it.
UNIT 4. SOLAR-BATTERY PANELS
Two men, wearing heavy spacesuits, opened the air-lock hatch and emerged into boundless space. Cosmonauts Vladimir Lyakhov and Al- exader Alexandrov started, aboard the Salut 7, or, to be precise, on the outer side of the station’s board, unique assembly operation. They delivered a metal container to the place where the station’s solar-batteiy panels are located, took the additional panel sections folded in pleats, fixed them and using a special winch, unfolded the panel to its full length. The Salut 7 thus got an extra solar-battery1 panel totalling some 5 sq m in size. The work lasted for nearly 3 hours. Two days later the cosmonauts assembled a second additional panel in the same way.
The modem spacesuit contains all the best technology', but there are some things which one cannot avoid, for example, internal pressure, which is necessary in a spacesuit to stand up to the vacuum in space. No wonder one of the cosmonauts once said that working in a spacesuit was the same as trying to thread a needle wearing boxing gloves.
It is hard to imagine what it is like to work in open space.
The question, therefore, arises — why bother at all if it is all so complicated?
Solar-battery panels are the station’s source of energy. They produce the power for research instruments and service systems and provide light and heat for the crew. It is easy to realize that the greater the capacity of the onboard power plant is, the less limitations there are for carrying out different experiments. The Salyut 7 in particular, has three main solar-battery panels totaling some 50 sq m in size, with about a 5-kilowatt capacity. This is quite sizeable for outer space and is at the moment sufficient. But what if more and more power is needed? Lately for example, the station has been carry ing electric furnaces for smelting transistors, which experts classify as semi-industrial installations. Apparently, specialized orbital modules, in which the serial production of transistors and, maybe, other materials will soon appear. This type of module will need a high-capacity power plant. But the nose cones of the booster- rockets have limits as to their size. This was one of the reasons for the experiment on space assembly. Because, in principle, solar power plants of any capacity can be assembled in space. In addition, the solar batteries become ineffective with time due to the influence of radiation, collisions with micro-meteorites and other factors. The assembly of additional sections will make it possible to compensate these losses and so prolong the length of service of any space vehicle which uses solar-battery panels as its power source. And today there are many much vehicles.
The assembly work know-how is important in itself. Such operations will be absolutely necessary in the future for assembling multi module structures.
Space technology is progressing.
Exercise 1. Read and translate the words and word combinations from the text «Solar-battery panels».
Unique assembly operation; additional panel selections; folded in pleats; special winch; full length; an extra solar-battery panel; modern spacesuit; internal pressure; to stand up to the vacuum; the station’s source of energy: research instruments; to provide light and heat for the crew; limitations; 5-kilowatt capacity; sufficient; electric furnaces; smelting transistor; semi-industrial installations; apparently; nose cones of the booster-rockets; influence of radiation; collisions with micro-meteorites;
to compensate losses; to prolong the length of service; space vehicle; to Assemble multi module structures; the assembly work know-how.
Exercise 2. Answer the questions.
1. What kind of an assembly operation did cosmonauts Lyakhov and Alexandrov start?
2. What did they deliver?
3. How long did the work last?
4. What do solar-battery panels serve for?
5. How many main solar-battery panels did the spaceship Salyut 7 have?
6. Why will a spaceship need a high capacity power plant?
Exercise 3. Complete the sentences.
1. The space station’s sources of energy are .... 2. The cosmonauts unfolded the additional solar-battery panel using ... .3. The work in outer space lasted for ... . 4. The solar batteries become ineffective due to ... .
5. The electric furnaces can be used for ... .
Exercise 4. Make up 15 questions on the text (in writing).
Exercise 5. Answer the above questions (work in pairs).
Exercise 6. Make up a dialogue, using exercises 4 and 5. Dramatize it.
UNIT 5. HELIOCOMPLEX-A SUNLIT OASIS
It would take 7000 heliocomplexes in the Kara-Kum to fully develop this vast desert, say Turkmenian specialists.
What is a heliocomplex?
Precious karakul pelts come from the karakul sheep, which is only at home in the scrub pastures of the Kara-Kum Desert. There are over five million of these sheep in Turkmenia.
The sheep forages for its own feed — poor as the desert vegetation is, nevertheless there is some. It is somewhat worse when it comes to water. The wells can be counted on one’s fingers.
There are seas of water, however, just a few score metres under the sand, but their water is brackish. What good are they then?
The consequence is that dozens of canals thread their way across the sands, with conduits bringing water for the sheep to drink and for the fields. By the end of the century, it is planned to settle another 16 million hectares of desert pasture with the karakul sheep, and this is going to cost something.
Another way is also possible, which does not eliminate the canals or conduits, but supplements them. This is where the heliocomplexes come in: unique settlements in the desert, some —- thing like oasis fortresses, where everything — the wells for sheep and the air conditioners for the shepherds home — wil I be fed directly by solar energy.
This is not wishful thinking, but a scientifically valid and tested method developed by Turkmen Academy of Sciences associates primarily at the institute of Solar Energy, which has for quite a w hile been the main link of a new research and production association known as «Solntse» (Sun).
The association is headed by Redzhep Bairam, a Corresponding Member of the Academy. He is quite willing to give personally guided tours of the solar grounds outside Ashkhabad in the Bikrava settlement.
First comes the three-storey Institute building, which is heated in winter and cooled in summer by the solar cells on the roof. Then come the main solar facilities those designed for the heliocomplexes.
The solar water hoist is operated not directly from the sun’s rays, but by an electric engine driven by solar energy. The mirrors turn to follow the sun, and reflect its rays back to the cell-transformers which generate electricity. A short distance away, the pump brings up three cubic metres of water an hour.
This brackish water is fit for neither roan nor beast, so next to the pump is another helioengineering appliance — a solar desalinized. The water it purifies is so pure that it should be even salted somewhat for the ordinary palate.
On the grounds are solar hothouses where tomatoes and cucumbers grow throughout the year, and where lemon trees blossom. Nearby are different heaters being tested which store solar energy that can be used when the need may arise. Kara-Kum Desert winters are not especially warm and the temperature difference between night and day is quite considerable.
These are just some of the solar facilities at Bikrava. Another is the installation for the growing of chlorella — the succulent green algae which is an excellent protein additive to farm animals feed — in transparent glass tubes irradiated by the rays of the sun. There are permanent and mobile chlorella installations; the mobile ones can be carried on a truck. At any rate, when there is a chlorella micro factory a short distance away, there is 110 such thing as lack of feed for the sheep. The Baharden State Farm has set up a series of solar-energv-driven installations designed to feed and water the sheep — the first experiment of its kind anywhere. Several years of tests confirmed scientists findings and proved that the heliocomplexes were extremely cost effective, as investment was rather quickly recouped.
Alongside these trials, a commercial method of building solar plants using prefab ferroconcrete sections was also tested.
A home with a hothouse, a kitchen and air-conditioning will radically alter the mode of life of the Kara-Kum shepherd. This is an important social issue, as it is no secret that even though wages are high, young people are not eager to tend sheep. Though the shepherd has a radio receiver and a transmitter, and even gets his newspapers by air, life in one place is more inviting to the modern lad, especially as jobs are available in town or 011 the cotton farms. Solar oases in the desert will help kill two birds with one stone — they will change the li fe-style of the shepherd, and provide the water the sheep urgently need. An added advantage is that they will supplement the fodder. The shepherd will now be living in a comfortable home in the desert, with electricity and hot water, and will be reporting to his flock of sheep like city folk go in to work at the office.
Or another life-style is possible — the shepherd lives with his family in the city, and flies by helicopter to the desert to take care of the sheep for a week at a time.
This is much like the oilmen’s schedule in the north. Specialists say that this system is particularly suitable for undeveloped areas.
How many solar oases are needed for the shepherds and for their flocks of sheep? «Solntse» experts say that approximately 7000 heliocomplexes will fully meet Kara-Kum requirements. It will be expensive, but less so than building canals and conduits.
One way or the other, both are necessary. There is enough sunlight to spare in the desert. Turkmenia gets up to 300 clear days a year. One may call it a scourge, or a natural boon that until recently we did not know how to make use of.
Exercise 1. Read and remember the words and word combinations to help you with the text.
pelt — шкура
scrub — кустарник forages — корма, фураж shepherd — пастух hoist — подъемник
succulent green algal — сочная морская водоросль
trial — испытание
modern lad — юноша, парень
fodder — фураж, корм
flock of sheep — стадо
to spare — беречь, экономить
scourge — бедствие, кара, наказание
boon — благо
supplement — дополнять
blackish water — солоноватая вода
recoupe — компенсировать
Exercise 2. Answer the questions.
1. How many heliocomplexes would it take to develop the vast desert in the Kara-Kum?
2. What is a heliocomplex?
3. Who is headed the productions association known as «solntse»?
4. How is the solar water hoist operated? Describe the process.
5. How much water does the pump bring?
6. Is the brackish water fit for drinking?
7. What appliance is used to make water free from salt?
8. What solar facility at Bikrava do you know?
9. What wi ll solar oases in the desert help to do?
10. How many solar oases are needed for the shepherds?
UNIT 6. KINDS OF ENERGY RESOURCES
Almost all of the energy we use comes from non-renewable sources. All non-renewable energy sources create pollution, in part due to their extraction from the crust of our planet but mainly from their burning. Only two types exist: the fossil fuels (coal, oil and natural gas) and nuclear fuels (uranium, plutonium and, for the future, unusual types — isotopes — of hydrogen such as deuterium and tritium).
Fossil fuels are useful to us only because they liberate heat energy when we burn the carbon they contain. «Burning» — combustion — is really oxidation; making carbon and oxygen combine to liberate heat.
Unfortunately for us the principal byproduct is carbon dioxide. C02. Most scientists believe that this is an important contributor to global warming. The heat from coal gas and oil we can use either directly or indirectly to raise steam in boilers and generate electricity using steam turbines to drive generators. By contrast, properly managed nuclear fuels liberate no pollution to the atmosphere at all. Accidents are rare in the nuclear power industry but when they occur, their potential for long- lasting damage is horrific. The disaster at Chernobyl on April 26. 1986 was by far the world’s worst nuclear accident.
Phytoplanktons are tiny floating plants called algae. The commonest are golden or brown colored diatoms. Zooplanktons are tinv animals, which eat the phytoplankton but are themselves the main food for fish and some whales. Oil (petroleum) and natural gas formed by complex decay processes from microscopic life forms called phytoplankton (phyto = plant) which floated in the world’s oceans millions of years ago. Just like today’s phytoplankton. they harnessed the Sun to photosynthesis and store energy. When these myriads of tiny floating plants died, they sank to the sea floor and became mixed with muds from distant rivers, and were gradually buried. Over immense periods of time, the soft sediments became ever more deeply buried and slowly hardened into rocks.
Heat from the Earth’s interior and the weight of the overlying rocks gradually changed the energy-containing substances in the accumulated plants into hydrocarbon liquids and gases. Hydrocarbons are simple molecules made up of carbon and hydrogen atoms joined together in chains or in rings. These molecules, being light and mobile, migrated upwards through the rocks but eventually became trapped beneath impermeable rock structures in the Earth’s crust. The oil and gas companies around die world know how to find these trapped reservoirs and release their contents by drilling holes into them. As everyone knows, crude oil and gas from these deposits form the basis for the world’s largest energy- industrv: oil and gas. Much oil and gas production now comes from underneath the seabed. As the technology for extraction continues to advance, production becomes possible from deeper and deeper waters. This means that new oil and gas fields will continue to be found for some years.
But we know that the supplies are limited. We also know that every drop of oil we burn adds to the monumental environment problems we already have by pumping gases like carbon dioxide (C02) into the atmosphere. Many scientists worry that this continual release of (CO?) is an important cause of global warming. Coal is carbon; so is graphite (lead pencils) and diamond (a girl’s best friend as well as the hardest substance known). Every li ving organism is made up of molecules based on carbon. Without carbon, there would be no life. Coal is the most plentiful fossil fuel and. unfortunately, the most polluting. Like oil and gas, coal started as living plants — mostly trees — in low lying swampy areas not much above sea level tens or hundreds of millions of years ago. As the trees died, they did not decompose. So thick layers of peat built up over thousands of years. These then became covered in sands or muds as the land subsided. As more material accumulated above the peat, the water was squeezed out leaving just carbon-rich plant remains. After millions of years, this slowly changed into coal.
Exercise 1. Read and translate the words.
Non-renewable sources, pollution, the fossil fuels, liberate, combustion, oxidation, combine, steam turbines, disaster, accident, diatoms, whales, decay, store energy, myriads of tiny floating plants, environment problems, unfortunately.
Exercise 2. Read the text «Kind of energy resources», translate the underlined sentences in writing.
Exercise 3, Answer the questions.
1. How many types of non-renewable energy do you know?
2. What is «burning»?
3. What is phytoplankton?
4. What is oil (petroleum)?
5. Do you think the supplies of energy are limited?
6. What causes global warming?
7. Why are the fossil fuels useful for us?
8. What is the most polluting fossil fuel?
Exercise 4. Explain the sentences.
1. How we can use the heat from coal.
2. What you can say about nuclear fuels.
3. Describe phytoplankton.
4. How oil and natural gas form.
5. What hydrocarbons are made of?
Exercise 5. Divide the text «Kinds of energy resources» into the logical parts and retell the main idea of the each part.

UNIT 7. SOLAR HEATING SYSTEMS

Sunshine can be converted directly into heat. In this form it has several advantages over conventional fuels: it is clean; it is nonpolluting; and it is virtually inexhaustible. However it is also intermittent. Thus one big difference between solar heating systems and conventional ones is the necessity of storing energy in the form of heat.
A suitable heat-storage tank should maintain desired levels of temperature for 2 consecutive days without direct sunlight when the heat supply cannot be replenished.
In solar heating systems, the principles of operation are simple. Solar collectors are situated where they will have maximum exposure to sunlight. A dark surface inside the collector absorbs the solar radiation and converts it to heat. Retention of this heat is made easier by a natural phenomenon known as «green house effect». Radiation which passes easily through glass or clear plastic in the form of light cannot pass back out in the form of heat, because the wavelength is much longer. It is thus trapped. A fluid (for example, air and water) passed through the collectors transfers this heat either to fulfill an immediate demand or to be stored for later use. Flat plate solar collectors are the most common. They are easy to install. They can also function to some extent even on days that are overcast. Stationaiy collectors are usually installed on a south-facing wall or roof and inclined to take best advantage of the winter sun, which is very low in the sky. For optimum performance, the collectors should be inclined above the horizon at an angle equal to the local latitude plus 10 degrees.
Heat is captured better in collectors with a second cover. This is especially important where heat loss is a serious problem. In general, the better insulated double-glazed collectors are recommended for cold northern climates, but single-glazed once are perfectly adequate for warm climates.
All collectors have insulating material along the underside, but those intended for use in cold climates should be especially well protected against heat loss to the building or the environment.
In the Turkmen Soviet Socialist Republic specialists design and build solar power systems for shepherd’s homes. It makes life and work more comfortable for shepherds and agricultural workers who have to spend long spells in the desert. With the aid of solar power system people in the desert are able to use a television and other electric appliances.

Exercise 1. Read and translate the words and word combinations from the text.
To be converted into heat; conventional fuels; nonpolluting; virtually inexhaustible; intermittent; storing energy' in the form of heat; heat- storage tank; consecutive; replenish; solar heating systems; maximum exposure; to absorb; green house effect; wavelength; to trap; an immediate demand; overcast; a south-facing wall; optimum performance; local latitude; double-glazed collector; single-glazed collector; insulating material; electric appliances.
Exercise 2. Answer the questions.
1. What is the difference between solar heating systems and conventional ones?
2. Where are solar collectors situated?
3. What type of solar collectors is the most common?
4. Which solar collectors are recommended for cold noithern climates?
5. What did the specialists in the Turkmen Soviet Socialist Republic build solar power systems for?
Exercise 3. Translate the sentences into Russian.
1. Solar energy can provide the heat required to warm a building.
2. The geographic location of the farm is extremely important in the selection and design of solar heating systems. 3. The solar water heater is one of the simplest and most efficient applications of solar heat.
4. Solar heating systems, which are becoming increasingly practical and economical, are an important alternative for a high percentage of die total energy requirements in the future.
Exercise 4. Make up a short summary of the text «Solar heating systems». Retell it.
UNIT 8. ENERGY FROM THE SUN
Our period of histoiy is sometimes called the atomic age, but scientists and engineers continue to investigate other new sources of energy. During the past few years, there has been much interest in the possibility of converting the energy of the sun into useful power.
Radiation, the fuel for solar energy, is the radiation which the sun transmits to the earth through some 92 500 000 miles of virtually empty space.
The distribution of radiation intensity throughout the solar spectrum tells us that the sun’s surface temperature is about 10 000 °F. The temperature of the sun’s interior is estimated to be 30 000 000 °F.
Solar energy is measured in terms of the heat produced when the radiation falling on a surface is completely absorbed. The rate at which solar energy reaches the earth’s atmosphere is known as the solar constant.
The radiant energy which reaches the outer fringes of our atmosphere is materially reduced by scattering and absorption before it reaches the earth’s surface. On a clear day, at sea level, the direct radiation may range from 250 to 320 Btu/fr-h. The 30 to 40 per cent which is scattered by dust and absorbed by air molecules, water vapor, etc., is not entirely lost, because about half of it reaches the earth as diffused radiation. The total usable solar energy is the sum of these two components. A concentrating collector, such as a solar furnace, can use only the direct radiation which travels in straight lines and can be focused. A flat plate collector can use both the direct and the diffused radiation. The total amount of radiation which reaches a collector on the earth’s surface depends upon the number of hours of sunshine per day, and the thickness and nature of the atmospheric path through which the sun’s rays must travel.
Most of the inhabited areas of the world receive plenty of solar energy to meet all of man’s requirements. The problem which the engineer must solve is how to use this abundant supply of free income energy at a total cost-which is within our ability to pay.
The large-scale industrial use of the sun’s power will become a reality when the first solar power station comes into use on the sunny Ararat Plain in Armenia.
It will be the first solar power station in the world with a capacity of 1 200 kw. The station is supposed to generate annually 2,5 million kvv of electric power and 20 000 tons of steam.
The Ararat Plain has been chosen for the first station because of its being one of the places with the greatest amount of sunshine: it is recorded to get 2 600 hours of sunshine a year. Each square yard of surface gets well over 2,25 million calories of heat a year.
We expect the solar station to look very different to the usual power plant — no smoky chimneys, no giant dams.
The unit will consist of an enormous circle with trees around it to cut dow n the amount of dust.
In the centre there will be a 130 foot tower with a high pressure boiler installed at the top of it. Around the tower 23 concentric circular railway tracks are being built. Along them trains, automatically following the movement of the sun will pull 1293 large mirrors mounted on special cars. The mirrors will always be directed towards the sun by means of automatic relays thus reflecting the beams on the flat surface of the boiler.
Other automatic devices, synchronized with the trains, will adjust the angle of the boiler so that all these beams reflected from the mirrors fall on it perpendicular.
The sun’s rays will heat the water in the boiler from which steam at a pressure of 30—35 atmospheres will be piped off to the 1200 kw steam turbine the same way as ordinary boilers operating with ordinary fuel.
The station will be able to operate only when the sun shines. The sun’s rays falling upon photo-electric cells, the whole apparatus will automatically go into operation.
The power from the station will be used for operating irrigation pumps on the local farms, and the waste steam from the turbines can be used for providing ice. Hot water from the station stored in underground reservoirs will serve the purpose of heating hot-houses and private homes.
Exercise 1. Read and remember the words and word combinations to help you with the text.
92 500 000 miles — девяносто два с половиной миллиона миль = 148 864 700 км ~ 149 000 000 км.
250—320 Btu (ft*h = 380—480 ккал/мч). Btu — британская тепловая единица (БТЕ = 0,252 килокалории); ft — фут (0,3 м); h — час; БТЕ/фу Г-ч — в юсал/м-ч.
2,25 million calories of heat a year = 2,25 миллионов калорий теплоты в год,
in terms of— в единицах
rate — количество
outer fringes — верхняя граница
scattering — рассеивание
diffused radiation — рассеянное излучение
concentrating collector — концентрирующая солнечная установка
solar furnace — солнечная печь
flat plate collector — плоский солнечный нагреватель
per day — в день
the thickness and nature of the atmospheric path through which the- sun’s rays must travel — толщина и характер атмосферы, через которую должны  проходить лучи солнца на пути к установке.
ability to pay — богатейший источник даровой энергии при минимальных затратах денежных средств to come into use — вступить в строй is supposed — предполагается each square yard — каждый квадратный метр power plant — тепловая электростанция unit — станция 130 foot — 40 метров
concentric circular railway tracks — концентричные железнодорожные колеи
special cars — специальные поезда relays — реле
will be piped off — пойдет по трубам operating — работающие photo-electric cells — фотоэлементы waste steam — отработанный газ hot-house — оранжерея
Exercise 2. Answer the questions.
1. What kind of energy has there been much interest during the past few years?
2. What does the sun transmit to the earth?
3. What is the solar constant?
4. What does the total amount of radiation which reaches a collector on the earth’s surface depend on?
5. What collector can use both the direct and the diffused radiation?
6. What problem must the engineer solve connected with solar energy?
7. When will the large-scale industrial use of the sun’s power become a reality?
8. Can you describe the first solar power station in the world?
9. Why has the Ararat Plain been chosen for the first station?
10. How will the solar station look like?
11. How will the station be able to operate?
12. Where will the power from the station be used for?

	                           UNIT 9. SUN — THERMONUCLEAR REACTOR
Life would be impossible without Sun’s light. Energy received as solar radiation drives all life and meteorological processes on Earth. Like the hand that winds the spring of a clock, directly or indirectly, the Sun provides the external energy supporting the life activities within all ecosystems.
Practically all the fuels that modern society' uses gas, oil, and coal are stored forms of energy received from the Sun as electromagnetic radiation millions of years ago. Only the energy from nuclear reactors does not originate from the Sun.
[image: image1]
Fig. 1. Solar constant is the total radiation energy received from the Sun per unit of time per unit of area on a theoretical surface perpendicular to the Sun’s rays and at the Earth’s mean distance from the Sun. Due to the Earth rotation, the incoming flux of solar energy falling onto the Earth’s cross-section is distributed across
the entire globe

The energy flux reaching the outer atmosphere of the Earth is called the solar constant. Solar radiation has been increasing steadily and now it is by 36 % more than it was 3,8 billion years ago when life on Earth just emerged. At present, solar constant is about 1367 W/m2. More precisely, Is = (1367 ±3) where is the solar constant. Because the Earth has four times as much area as a flat disk of equivalent radius, the average solar flux incident on the top of the atmosphere is 'Л solar constant.
Earth’s planetary albedo is defined as the fraction of the total incident solar radiation reflected by a planet back to space. At present albedo of the Earth is equal to 30 % (25 % is the reflection of clouds and airborne particles of the atmosphere, and 5 % is the reflection of the Earth’s surface).
Thus, Is (1-A) = 240 W/m" is the averaged flux of the solar radiation per unit of the Earth’s surface, where A = 0,3 — is the planetary albedo.
Clouds, dust, water vapor, and gases of the atmosphere absorb about half solar radiation that otherwise reach the Earth.
Eventually, 150 W/m2 is the Flux of the solar radiation that reaches the Earth’s surface.
The Sun is a thermonuclear reactor. Energy is released in the from of electromagnetic waves of a wide range. These extend from X-rays of very short wavelength to radio waves of very long wavelength, but almost all Sun’s radiation falls within the ultraviolet, visible, and infrared radiation bands. Nearly half of solar energy occurs in the visible part of the solar spectrum between 400 nm and 700 nm, about 25 % — in the ultraviolet band, and the remaining solar energy occurs at near infrared wavelength. mostly from 700 nm to 4000 nm (1 nm = 104 m: one nanometer equals ten to the minus ninth power meters or one billionth of a meter).

Exercise 1. Vocabulary notes.
wind the spring — заводить пружину (часов) provide — снабжать, обеспечивать flat — плоский
incident flux — падающий поток dust — пыль vapor — пар
albedo — отражающая способность
eventually — в итоге, окончательно
release —- выделять (энергию)
visible band — видимый диапазон
occur — иметь место, происходить
harmful — вредный
transparent — прозрачный
incoming radiation — поступающее излучение
greenhouse — теплица, парник
conversely — наоборот, обратно
to originate from — происходить, возникать от чего-то
radiation — излучение
per unit of time per unit of area — за единиц) времени, на единицу площади
flux of the solar radiation — поток солнечной энергии cross-section — сечение outer — внешний, наружный
solar constant — солнечная константа (постоянная величина)
planetary albedo — планетарное альбедо
fraction — доля (дробная часть десятичного логарифма)


Exercise 2. Answer the questions.
1. What provides the external energy supporting the life activities within all ecosystems?
2. What kind of energy does not originals from the Sun?
3. What is solar constant?
4. What is solar constant about at present?
5. What prevents solar radiation to reach the Earth surface entirely?
6. What extends from X-rays of very short wavelength to radio waves of very long wavelength?
Exercise 3. Translate the phrases into Russian and use them in the sentences of your own.
a) life under certaiirconditions
b) transformed into thermal radiation
c) in the visible part of the spectrum
d) average surface temperature
e) without sunlight
f) pass through the atmosphere
g) on the top of the atmosphere
h) back into space
i) by clouds and airborne particles j) from X-rays to radio waves
k) according to the law 1) absorbed by the ozone layer m) transparent to incoming radiation
Exercise 4. Translate the phrases into English and use them in the sentences of your own.
a) формы жизни
b) потоки энергии
c) водяной пар
d) круговорот вещества
e) источники энергии
f) длина волны
g) диапазон излучения
h) отраженное излучение
Exercise 5. Make up a short resume of the text «Sun — thermonuclear reactor».


UNIT 10. THE GREENHOUSE EFFECT
The near-ultraviolet radiation from the Sun produces the ozone (03) layer, which in turn shields the Earth from such radiation. Almost all ultraviolet radiation is absorbed by the ozone layer and oxygen. This is vitally important for living things because ultra-violet is extremely harmful and potentially lethal to most forms of life.
The atmosphere is almost perfectly transparent to incoming radiation of the visible band. The Earth reradiates this energy as infrared (heat) waves. Water vapor, carbon dioxide (C02), nitrous oxide (N20), ozone (03), and some other gases absorb infrared wavelengths, much of which gets reradiated back toward the Earth (see fig. 2). The atmosphere therefore behaves like glass in a greenhouse, allowing passage of light rather than heat. This phenomenon is termed the «greenhouse effect». If the Earth had no atmosphere (but the same reflectivity to solar radiation, or albedo, as it has now), its average surface temperature would be -18 °C instead of comfortable +15 °C found today. Thus, the result of greenhouse effect is a net wanning of the earth-atmosphere system and the Earth surface temperature.
[image: C:\DOCUME~1\Admin\LOCALS~1\Temp\FineReader11\media\image3.jpeg]
Fig. 2. The greenhouse effect. Atmosphere, like glass in a greenhouse, prevents infrared radiation escape


The first law of thermodynamics states that when energy of one from disappears, an equivalent amount of energy appears in some other from. It means that, in any case, light energy can be neither created nor destroyed as it passes through the atmosphere. It may, however, be transformed into equivalent amount of another type of energy, such as biochemical energy , energy of motion (kinetic energy), or heat.
According to the second law of thermodynamics the efficiency of any energy transformation is never «perfect»: when energy changer from one from to another, some of the energy is lost to the system as «useless» heat. The laws of thermodynamics hold for all energy transformations, including those involving the biochemical energy of life. In accordance with these laws, the earth-atmosphere system balances absorption of short-wave solar radiation bv emission of long-wave infrared (heat) radiation to space.

Exercise 1. Review the questions.
1. What is the source of energy supporting all life and meteorological processes?
2. What is the energy flux: a) entering the outer atmosphere; b) teaching the Earth’s surface?
3. Why doesn't all energy radiated by the Sun reach the Earth’s surface?
4. What part of the Sun’s radiation falls in the visible band of the solar spectrum?
5. What happens to the ultraviolet portion of solar radiation when it passes through the atmosphere?
6. To what radiation is the atmosphere more transparent: to the visible sunlight or to heat (infrared) radiation?
7. What would the average Earth’s surface temperature be if there were no greenhouse effect?
8. Why do we call the first law of thermodynamics the law of energy conservation?
9. What is the second law of thermodynamics?
	
[image: ]      Exercise 2. Look at and answer the questions.









1. What colors give the white color when mixed?
2. Is it correct: the shorter the radiation wavelength the higher its quanta energy?
3. What is the wavelength band of the visible light (in meters and nanometers)?
4. What is the wavelength range in which the Earth releases the energy?
5. Which light has a longer wavelength, green, red or violet?



Exercise 3. Translate the words:
1) ozone; 2) solar; 3) mineral; 4) toxic; 5) spectrum; 6) thermonuclear; 7) process; 8) lethal; 9) hydrogen; 10) ultraviolet; 11) oxygen.


Exercise 4. Say it in English using the following phrases: would be provided, for drive, such as, the outer layer, reach, the remaining part, vitally important, reradiate, behave like glass, let light pass prevent... escape, conservation, neither ... nor, total amount, according to ..., is lost to the system, useless, the laws hold forincluding.
1. Жизнь на земле была бы невозможной без солнечной энергии. Солнечное излучение обеспечивает жизнедеятельность всех экосистем в биосфере, управляет системой климата и всеми метеорологическими процессами на земле, такими как ветер, дожди, волны в океанах и другими.
2. Солнечная постоянная — это поток энергии, достигающий внешнего слоя атмосферы. Солнечная постоянная равна 1367 Вт/м2, но только около 150 Вт/м достигает поверхности земли.
3. Около половины энергии излучения солнца падает на землю в видимом диапазоне длин волн, около 2 % — в ультрафиолетовом диапазоне, а остальная часть — в ближнем инфракрасном. Почти вся ультрафиолетовая радиация поглощается озоновым слоем и кислородом атмосферы, что жизненно важно для биосферы.
4. Земля переизлучает солнечную энергию в космическое пространство в виде тЪплового излучения (тепла). Атмосфера ведет себя подобно стеклу в теплице: она позволяет проходить свету, но препятствует уходу тепла.
5. Первый закон термодинамики — это закон сохранения энергии. Энергия в замкнутой системе не может ни создаваться, ни уничтожаться; она преобразуется из одной формы в другую, и ее общее количество является постоянной величиной.
6. Согласно второму закону термодинамики, когда энергия преобразуется из одной формы в другую, некоторое количество энергии теряется системой как «бесполезное» тепле.
7. Законы термодинамики справедливы для всех процессов превращения энергии, включая биологические процессы.
[bookmark: bookmark0]Exercise 5. Read the numbers and units of measure.
0, 2 — zero point two, point two
1,25 — one point twenty five 4'1 — four and five seventh
32 — three squared, three square three to the power of two 10 7 — ten to the minus seventh power
 1 m — one meter
I cm — centimeter 
1 mm — millimeter 
1 nm — 1 nanometer 
1 W/m2 — one watt per square meter
1 billion = 109 (here «billion» is used as it is accepted in the USA)
TEXT FOR ADDITIONAL READING SOLAR ENERGY
Solar energy is the cleanest and most inexhaustible of all known energy sources. Solar radiation is the heat, light and other radiation that is emitted from the sun. Solar radiation contains huge amounts of energy and is responsible for almost all the natural processes on earth. The suns energy, although plentiful, has been hard to directly harness until recently.
Solar Energy can be classified into two categories. Thermal and Light, Photo-voltaic cells (PV) use semiconductor-based technology to convert light energy directly into an electric current that can either be used immediately, or stored in a batteiy, for later use. PV panels are now becoming widely used as they are very versatile, and can be easily mounted on buildings and other structures. They can provide a clean, renewable energy' source which can supplement and thus minimize the use of mains electricity supply. In regions without main electricity supply such as remote communities, emergency phones etc, PV energy can provide a reliable supply of electricity. The disadvantage of PV panels is their high cost and relatively low energy conversion rate (only 13—15%). Thermal solar on the other hand has average efficiency levels 4—5 times that of PV, and is therefore much cheaper per unit of energy-produced.
Thermal energy can be used to passively heat buildings through the use of certain building materials and architectural design, or used directly to heat water for household use. In many regions, solar water heaters are now a viable supplement or alternative to electric or hot water production.
Thermal energy obtained from the sun can be used for a number of applications including producing hot water, space heating and even cooling via use of absorption chilling technology.
Using solar and other forms of renewable energy reduces reliance on fossil fuels for energy production, thus directly reducing CO2 emissions. CO2 emissions contribute to global warming, COt emissions by as much as 20 % by installing an solar collector.
Flat plate thermal solar collectors have been in use for several decades, but only in relatively small numbers, particularly in Western countries.
AP SOLAR COLLECTOR
Apricus AP solar collector is a «split system» style, that is, the collector is separate from the storage tank. This is why it is referred to as a collector, rather than a solar water heater, as it is only part of the water heating system. In most cases the collector is installed on the roof with water circulated between the storage tank and collector via a low wattage circulation pump. Suitable for both domestic and large scale installations, the AP is the most flexible and reliable model in the Apricus solar collector range.
HOW IT WORKS
The operation of the AP solar collector is very simple. Solar Absorptions: Solar radiation is absorbed by the solar tubes and converted into heat. Solar heat Transfer Heat pipes conduct the heat from within the solar tube up to the header pipe. Solar Energy Storage: water is circulated through the header, via intermittent pump cycling, Each time the water circulates through the header the temperatures is raised by 5—50 °C/ 9—18 °F. Throughout the day, the water in the storage tank is gradually heated.
OPERATING INFORMATION
The AP^ solar collector is designed to be used with pressure up to 8 bar. This means it is compatible with all low pressure, and most main pressure domestic hot water systems. In closed loop or sealed (dead water) thermal store systems an expansion vessel is often used to prevent pressure buildup as the w'ater expands. A pressure release valve should also be used as a safety backup.
In areas where freezing is not of concern, open loop systems are often used. Open-loop systems are also appropriate for cold regions when used in combination with a Delta-T controller that incorporates a freeze protection feature. Closed loop systems usually incorporate the use of a heat exchanger, either inside or outside the hot water storage tank. Apricus solar collector are suitable for both open or closed systems, as long as pressure, heat and freezing are controlled.
The AP solar collector does not have a built-in tank, in fact the manifold of the 20 tube solar collector only contains about 510 ml of water. A circulation pump is required to circulate the water through the manifold and back to the solar storage tank. Generally a Delta-T controller is used
to control the pump. A flow rate of only 2//min is required for most domestic installations, and therefore a lowr wattage pump is sufficient. Larger pumps are only necessary when Several solar collectors are connected in series, or when the pump is required to overcome head pressure.
Thick glass wool surrounds the AP solar collector’s copper header,- providing excellent insulation. Solar tubes and heat pipes are able to withstand extremely cold conditions without being damaged.
The advantage of solar tubes is that they insulate the inner tube from heat loss. This means that once heat is absorbed, it is transferred to the water in the manifold, and not lost to the outside environment. This is the key difference between solar tubes and flat planet. Combined with the heat transfer efficiency of the heat pipe, the AP solar collector can deliver excellent heat output all year round.
Corrosion is always a consideration for any system that involves water and high temperatures. In warm environments, heavily chlorinated water can become a strong corrosive agent. In order to provide maximum corrosion resistance, the AP solar collector uses high purity (99,93 %) copper piping and silver braze for the header. Copper provides excellent corrosion resistance and is commonly used in household plumbing. If corrosive liquids are to be used in the system, then a closed loop is highly recommended, thus allowing a non-corrosive liquids to be used in the solar collector loop. If installed in open flow with a dead water thermal store style tank, corrosion and scale are almost eliminated as the system accepts almost no fresh water supply.
The high cost of solar tube style collectors, and in fact all solar collectors, has been a major obstacle to their popularity and wide scale use. The AP solar collector is a high quality system that provides excellent heat output and reliable operation. As a result of clever product design and low manufacturing costs, AP solar collectors are now very affordable.
KEY DESIGN FEATURES
Extensive research by Australian and British engineers has resulted in a veiy practical solar collector design. Simple, efficient, reliable, long lasting, attractive and affordable. The AP solar collector design incorporates 6 main components:
1. Solar Tube
2. Copper Heat Pipe
3. Copper Header Pipe
4. Glass Wool Insulation
5. Manifold Casing
6. Mounting Frame
SOLAR TUBES & HEAT PIPES
The heat pipe, heat transfer fin and solar tube shown above form the heat absorption and transfer portion of the solar collector. Unlike some other solar tube heat pipe designs, Apricus solar tubes and heat pipes are not joined or fused together. This allows the two components to move independently, allowing for building movement and the expansion and contractions that occurs daily in a solar system.
SOLAR TUBES
Solar tubes are the absorber of the solar water heater. They absorb solar energy converting it into heat for use in water heating. Solar tubes are also referred to as evacuated tubes, as the space between the two glass layers is evacuated to form a vacuum. Solar tubes have already been used for years in Germany, Canada, China and the UK. There are several types of solar tubes in use m the solar industiy. Focus Technology uses the most common «twin-glass tube». This type of tube is chosen for its reliability, performance and low manufacturing cost.
Each solar tube consists of two glass tubes made from extremely strong borosilicate glass. The outer tube is transparent allowing light rays to pass through with minimal reflection. The inner tube is coated with a special selective coating (Al-N/Al) which features excellent solar radiation absorption and minimal reflection properties. The top of the two tubes are fused together and the air contained in. the space between the two layers of glass is pumped out while exposing the tube to high temperatures. This «evacuation» of the gasses forms a vacuum, which is an important factor in the performance of the solar tubes.
Why a vacuum? As you would know if you have used a glass lined thermos flask, a vacuum is an excellent insulator. This is important because once the solar tube absorbs the radiation from the sun and converts it to heat, we don't won't to loose it! The vacuum helps to achieve this. The insulation properties are so good that while the inside of the tube may be 150 °C/304 °F, the outer tube is cold to touch. This means that solar tube water heaters can perform well even in cold weather when flat plate collectors perform poorly due to heat loss.

In order to maintain the vacuum between the two glass layers, a barium getter is used (the same as in television tubes). During manufacture of the solar tube this getter is exposed to high temperatures which causes the bottom of the evacuated tube to be coated with a pure layer of barium. This barium layer actively absorbs any CO, CO?, N2, 02,.H2G and H2 out-gassed from the solar tube during storage and operation, thus helping to maintaining the vacuum. The barium layer also provides a clear visual indicator of the vacuum status. The silver coloured barium layer will turn white if the vacuum is ever lost. This makes it easy to determine whether or not a tube is in good condition See picture below.
Solar tubes are aligned in parallel, the angle of mounting depends upon the latitude of your location.
The efficiency of a solar water heater is dependent upon a number of factors, one important one being the level of solar radiation (insolation).
HEAT PIPES
Heat pipes might seem like a new concept, but you are probably using them even' day and don't even know it. Laptop computers often using small heat pipes to conduct heat away from the CPU, and air- conditioning system commonly use heat pipes for heat conduction.
The heat pipe is hollow with the space inside evacuated, much the same as the solar tube. In this case insulation is not the goal, but rather to alter the state of the liquid inside, inside the heat pipe is a small quantity of purified water and some special additives. At sea level water boils at 100 °C (212 °F), but if you climb to the top of the mountain the boiling temperature will be less than 100 °C (212 °F). This is due to the difference in air pressure.
Based on this principle of water boiling at a lower temperature with decreased air pressure, by evacuating the heat pipe, we can achieve the same result. The heat pipes used in AP solar collectors have a boiling point of only 30 °C (86 °F). So when the heat pipe is heated above 30 °C (86 °F) the water vaporizes. This vapour rapidly rises to the top of the heat pipe transferring heat. As the heat is lost at the condenser (top), the vapour condenses to form a liquid (water) and returns to the bottom of the heat pipe to once again repeat the process.
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At room temperature the water forms a small ball, much like mercury does when poured out on a flat surface at room temperature. When the heat pipe is shaken, the ball of w'ater can be heard rattling inside. A lthough it is just water, it sounds like a piece of metal rattling inside.
Thistexplanation makes heat pipes sound very simple. A hollow copper pipe with a little bit of water inside, and the air sucked out! Correct, but in order to achieve this result more than 20 manufacturing procedures are required and with strict quality control.
Exercise 1. Read, translate and remember the words:
carbon dioxide; amount; nitrogen oxide; significant; sylph dioxide; reduction; respiratory; acid rain; vulnerable; emissions; range; neither ... nor; pollutants; renewable; pollution; to generate; generation; burn; contribution; to can cause respiratory disorders; quality; to exist; nuclear; to led to; reliant; to remain; addition; to surround; fossil fuel; to include.
 (
2
)

 



































image4.tiff
In order to maintain the vacuum between the two glass layers, a bar-
ium getter is used (the same as in television tubes). During manufacture
of the solar tube this getter is exposed to high temperatures which causes
the bottom of the evacuated tube to be coated with a pure layer of bar-
ium. This barium layer actively absorbs any CO. CO,, N;, O,, HyG and
H, out-gassed from the solar tube during storage and operation, thus
helping to maintaining the vacuum. The barium layer also provides
a clear visual indicator of the vacuum status. The silver coloured barium
layer will turn white if the vacuum is ever lost. This makes it easy to de-
termine whether or not a tube is in good condition See picture below.

Solar tubes are aligned in parallel, the angle of mounting depends
upon the latitude of your location.

The efficiency of a solar water heater is dependent upon a number of
factors, one imiportant one being the level of solar radiation (insolation).

HEAT PIPES

Heat pipes might seem like a new concept, but you are probably us-
ing them every day and don’t even know it.(La}ii@ computers often us-
ing small heat pipes to conduct heat away from the CPU, and air-
conditioning system commonly use heat pipes for heat conduction.

Solar energy
absorbed by
evacuated tube

by heat pipe

Fig. 4. Heat pipes
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STRUCT!

The heat pipe is hollow
same as the solar tube. In th
to alter the state of the liquid
tity of purified water and son
at 100 °C (212 °F), but if yo
ing temperature will be less 1
ference in air pressure.

Based on this principle o
decreased air pressure, by e
same result. The heat pipes
point of only 30 °C (86 °F). ¢
(86 °F) the water vaporizes.
heat pipe transferring heat. A
vapour condenses to form :
of the heat pipe to once agair

At room temperature the
does when poured out on a
heat pipe is shaken, the b
Although it is just water. it s¢

This explanation makes |
per pipe with a little bit of w
but in order to achieve this
dures are required and with s

Exercise 1. Read, transk

carbon dioxide; amount;
reduction; respiratory; acid 1
nor; pollutants; renewable: p
tribution; to can cause respi
led to; reliant; to remain; adc
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Exercise 2. Look at fig. 3 and answer the questions.

— =
[~ o
Short wavelength, Cosmic
Rays
(high-energy quanta)
Gamma
Rays
X Rays
| 400 mm Violet Far
I Ultraviolet
Blue Near Major portion
Ultraviolet | of the spectrum of
wv) energies from the Sun
il Visible that reaches
o Waves the Earth’s surface
Near
Orange Infrared
[
700 mm —| |__Red Far
Infrared ‘Thermal energy
(heat) Bowing
Microwaves from the Earth
TV back into space
Waves
Long wavelength, Radio
(low-energy quanta)  10°m | Waves
T e R

Fig. 3. Spectrum of electromagnetic radiation. The Sun emits most of its energy
between 200 and 4000 nm, primarily in the ultraviolet (UV). visible, and near-
infrared (IR) wavelength regions
1. What colors give the white color when mixed?
2. Is it correct: the shorter the radiation wavelength the higher its

quanta energy?
3. What is the wavelength band of the visible light (in meters and na-
nometers)?
4. What is the wavelength range in which the Earth releases the energy?
5. Which light has a longer wavelength, green, red or violet?

Exercise 3. Translate the words:

1) ozone; 2) solar; 3) mineral: 4) toxic; 5) spectrum; 6) thermonu-
clear; 7) process; 8) lethal; 9) hydrogen; 10) ultraviolet; 11) oxygen.
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Exercise 4. Say it in Englisi
provided, for drive, such as, the
vitally important, reradiate. bel
escape, conservation, neither
is lost fo the system, useless. the

1. XKusnp Ha semsie Gsima 6s
Conneunoe uzayueHue obecnes
cTeM B Guocdepe, ynpasaser ¢
[HYECKUMHU MpOLeccaMu Ha 3el
B OKeaHax U APYIHMH.

2. Conueynas NOCTOAHHAR
BHELIHEro /1o arMocdepsi. Co
HO TOJIbKO 0K0j10 150 B1/m 10c

3. OKoJi0 MOJIOBHHBI IHEPT]
B BUMMOM /MAaNa3oHe ATHH B
JAAanazoHe, a OCTANbHAs 4YacTs
Besl ymbTpaHONETOBas paTHal
¢nopoom arMocdepbl, HTo i

4. Bemus mepewsiyHaeT col
CTPAHCTBO B BH/IE TEIIOBOTO ¥
61 mogoGHO cTeKly B Teray
HO MPENsSTCTBYET yXOAy Ternia.

5. Tlepeblii 3aKOH TEPMOIME:
DHeprusi B 3aMKHYTOH CHCTEMS
JKAThCsl; OHA mpeobpasyercs u
KOJIMYECTBO SBIACTCS MOCTORH

6. CornacHo BTOPOMY 3aK0
obpasyercst n3 0aHOM (opmer
THH TepsieTcs CHCTeMOit Kak «6

7. 3aKOHE! TEPMOIMHAMHKY
BPAIICHUs SHEPIUH, BKItouas ¢

Exercise 5. Read the numl

0.2 — zero point two, point tw:
1,25 — one point twenty five
4”7 — four and five seventh

37 — three squared, three squan
1077 — ten to the minus sevent
1 m — one meter




