
LUNAR SOLAR POWER SYSTEM
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• Read the text given below. Try to imagine what is described here.
Approximately 6 kWt/person or, eventually, 2 kWe/person can enable energy prosperity. Note that “t” refers to thermal energy and “e” to electric energy. For a population of 10 billion people, anticipated by 2050, this implies 60,000 GWt or 20,000 GWe. For purposes of discussion, assume that power usage continues to be high to 2070. From 2000 to 2070 the world would consume approximately 3,000,000 GWt-Y or 1,000,000 GWe-Y of energy. It is highly unlikely that conventional fossil, nuclear, and terrestrial renewable power systems can provide the power needed by 2050 and the total energy consumed by 2070. They are restricted by limited supplies of fuels, pollution and wastes, irregular supplies of renewable energy, costs of creating and operating the global systems, and other factors.
It is technically and economically feasible to provide at least 100,000 GWe of solar electric energy from facilities on the Moon. The Lunar Solar Power (LSP) System can supply to Earth power that is independent of the biosphere and does not introduce C02, ash, or other material wastes into the biosphere. Inexhaustible new net electrical energy provided by the LSP System enables the creation of new net material wealth on Earth that is decoupled from the biosphere. Given adequate clean electric power, humanity’s material needs can be acquired from common resources and recycled without the use of depletable fuels. LSP power increases the ability of tomorrow’s generations to meet tomorrow’s needs, and enables humanity to move beyond simply attempting to sustain itself within the biosphere to nurturing the biosphere.
The LSP System uses bases on opposing limbs of the Moon. Each base transmits multiple microwave power beams directly to Earth rec-tennas when the rectennas can view the Moon. Each base is augmented by fields of photoconverters just across the limb of the Moon. Thus, one of the two bases in the pair can beam power toward Earth over the entire cycle of the lunar day and night. This version of LSP supplies extra energy to a recterma on Earth while the rectenna can view f the Moon. The extra energy is stored and then released when the Moon is not in view
The LSP System is an unconventional approach to supplying commercial power to Earth. Power beams are considered esoteric and a I technology of the distant future. However; Earth-to-Moon power \ beams of near-commercial intensity are an operational reality
Load-following electrical power, without expensive storage, is highly desirable. Earth orbiting satellites can redirect beams to rectennas that cannot view the Moon and thus enable load-following power to rectennas located anywhere on Earth. Rectennas on Earth and the lunar transmitters can be sized to permit the use of Earth orbiting redirectors that are 200 m to 1,000 m in diameter. Redirected satellites can be reflectors or retransmitters. The technology is much more mature than realized by the technical community at large.
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prosperity процветание to refer to ссылаться на to imply подразумевать irregular неправильный creation создание
material wealth материальное богатство, благосостояние to decouple разделять to acquire приобретать, получать to meet needs удовлетворять потребности
to nurture питать
esoteric эзотерический (доступный посвященным) to permit позволять orbiting satellite орбитальный искусственный спутник mature зрелый to sustain поддерживать to anticipate предвидеть to augment усиливать, увеличивать, расширять
EXERCISES
1. Find in the text the English equivalents to the following Russian words and word combinations:
1) предположим, что	— обычное ископаемое то-
2) использование энергии	пливо

3) ограниченные запасы
4) технически и экономически возможно
5) материальные отходы
7) Give the Russian equivalents to the
the text:
1) дает возможность
2) необычный подход
3) отдаленное будущее
following English word combinations from
2. energy prosperity
3. terrestrial renewable power systems
4. Lunar Solar Power (LSP) System
5. inexhaustible new net electrical energy
· new net material wealth
· multiple microwave power beams
· Earth orbiting satellites
· load-following electrical power
· lunar transmitters
8) Find in the text the synonyms to the following words:
a)  to involve	c) to suppose	e) to uphold	g) additional
b)  aim	d) whole	f) total
9) Translate the following sentences with the Participle II and pay attention to its different functions and different ways of translation.
a) It is highly unlikely that conventional fossil, nuclear, and terrestrial renewable power systems can provide the power needed by 2050 and the total energy consumed by 2070.
b) They are restricted by limited supplies of fuels, pollution and wastes, irregular supplies of renewable energy, and other factors.
c) Given adequate clean electric power, humanity’s material needs can be acquired from common resources and recycled without the use of depletable fuels.
d) Redirected satellites can be reflectors or retransmitters.
10) Read the text above and say whether the following statements are true or false.
a) From 2000 to 2070 the world would consume approximately 3,000,000 GWt-Y.
b) It is likely that conventional fossil, nuclear, and terrestrial renewable power systems can provide the power needed by 2050.
c) It is technically and economically impossible to provide 100,000 GWe of solar electric energy from facilities on the Moon.

6) The LSP System uses bases on opposing limbs of the Moon.
7) Each base is augmented by fields of photoconverters.
8) This version of LSP supplies extra energy to a power station.
11) Answer the questions using the information from the text.
4) What is the assumed quantity of energy consumption in the nearest future?
5) What are the advantages of the Lunar solar power?
6) What does the LSP System use?
7) What is each base augmented by?
8) Why is the extra energy stored?
0 Why is the LSP System an unconventional approach to supplying commercial power to Earth?
12) Make up an outline of the text above and retell the text using it.
PART 2
• Read the text to understand what it is about.
LSP Demonstration Base
A Power Base is a fully segmented, multi-beam, phased array radar powered by solar energy. This Power Base consists of tens to hundreds of thousands of independent power plots. Such power plot emits multiple sub-beams. Sets of correlated sub-beams from all the plots are phased electronically to produce one power beam. A given base can project tens to hundreds of independent power beams.
A power plot consists of four elements. There are arrays of solar converters. Solar electric power is collected by a buried network of wires and delivered to the microwave transmitters. Power plots can utilize many different types of solar converters and many different types of electric-to-microwave converters. In this example the microwave transmitters are buried under the mound of lunar soil at the Earthward end of the power plot. Each transmitter illuminates the microwave reflector located at the anti-Earthward end of its power plot. The reflectors overlap, when viewed from Earth, to form a filled lens that can direct

very narrow and well-defined power beams toward Earth. The Earth is fixed in the sky above the Power Base.
An LSP demonstration Power Base, scaled to deliver the order of 10 to 100 GWe, can cost as little as 20 billion dollars over 10 years. This assumes the establishment of a permanent base on the Moon, by one or more national governments, that is devoted to the industrial utilization of lunar resources for manufacturing and logistics. Such a base is the next logical step for the world space programs after completion of the International-Space Station.
LSP is practical with 1980’s technology and a low overall efficiency of conversion of sunlight to Earth power of -0.15%. Higher system efficiencies, = 35%, are possible by 2020, and greater production efficiencies sharply reduce the scale of production processes and up-front costs. An LSP System with 35% overall efficiency will occupy only 0.15% of the lunar surface and supply 20,000 GWe to Earth.
Unlike Earth, the Moon is the ideal environment for large-area solar converters. The solar flux to the lunar surface is predictable and dependable. There is no air or water to degrade large-area thin film devices. The Moon is extremely quiet mechanically. It is devoid of weather, significant seismic activity, and biological processes that degrade terrestrial equipment. Solar collectors can be made that are unaffected by decades of exposure to solar cosmic rays and the solar wind. Sensitive circuitry and wiring can be buried under a few — to tens — of centimeters of lunar soil and completely protected against solar radiation, temperature extremes, and micrometeorites.
The United States has sponsored over 500 million dollars of research on the lunar samples and geophysical data since the first lunar landing in 1969. This knowledge is more than adequate to begin designing and demonstrating on Earth the key lunar components and production processes. Lunar exploration is continuing.
® Answer the following questions:
9) What does the Power Base consist of?
10) How is solar electric power collected?
11) Where are the microwave transmitters buried?
12) How much can an LSP demonstration Power Base, scaled to deliver the order of 10 to 100 GWe cost?


13) What higher system efficiencies are possible by 2020?
14) Why is the Moon the ideal environment for large-area solar converters?
15) How much has the United States sponsored on the lunar samples and geophysical data research since the first lunar landing in 1969?
13) Complete the following sentences to check how much you have memorized:
9) A Power Base is a fully segmented, multi-beam, phased array radar powered (by thermal energy, by wind energy, by solar energy).
10) Each transmitter illuminates the microwave reflector located (at the Earthward end of its power plot, at the anti-Earthwardendofits power plot).
11) An LSP System with 35% overall efficiency will occupy only 0.15% of the lunar surface and supply (2,000 GWe to Earth, 20,000GWe to Earth).
12) The Moon is the ideal environment for (large-area solar converters, small-area power transmitters).
13) It is devoid of weather, significant seismic activity, and biological processes that degrade (the lunar equipment, terrestrial equipment, solar equipment).
14) Questions for discussion:
6. What is your opinion of LSP?
7. Is it possible only as international project?
Use the following phrases and word combinations:
in my opinion	to start with
to my mind	I think
the fact is	as far as I know
JUST FOR FUN From 11 plus Exams
The moon is a planet just like the earth, only it is even deader.


WAVE ENERGY
PARTI
• Read the text below and give an appropriate title to it.
Wave energy can be considered as a concentrated form of solar energy. Winds are generated by the differential heating of the earth and, as they pass over open bodies of water, they transfer some of their energy to form waves. Energy is stored in waves as both potential energy (in the mass of water displaced from the mean sea level) and kinetic energy (in the motion of the water particles). The amount of energy transferred and hence the size of the resulting waves, depends on the wind speed, the length of time for which the wind blows and the distance over which it blows. Power is concentrated at each stage in the transformation process, so that the original solar power levels of typically -100 W/m2can be transformed into waves with power levels of over 1000 kW per metre of wave crest length.
Wave energy converters extract energy from the sea and convert it to a more useful form, usually as fluid pressure or mechanical motion. This requires an interface where the force (or torque or pressure) of a wave causes relative motion between an absorber and a reaction point. There are over 1000 patents for very varied designs of wave energy converters. However, several comprehensive reviews of wave energy show that wave energy is mainly at the R&D stage, with only a small range of devices having been tested or deployed in the oceans. Of these, the main types are:
Tapered Channel — this is a tapering collector which funnels incoming waves into a shoreline reservoir, which is set at a small height above mean sea level. The shape of the collector is such that, as it narrows, the wave travelling down it increases in height until it overtops the channel and flows into the reservoir. The water trapped in the reservoir flows back to the sea through a conventional low-head

hydroelectric generator. The largest plant of this size was 350 kWe but there are currently plans for a 1.1 MWe scheme in Java (Tjugen, 1995).
Oscillating Water Column (OWC) — the OWC comprises a partially submerged structure forming an air chamber, with an underwater aperture. This encloses a volume of air, which is compressed as the incident wave makes the free surface of the water rise inside the chamber. The compressed air can escape through an aperture above the water column which leads to a turbine and, as the water inside falls, the air pressure is reduced and air is drawn back through the turbine. Both conventional (i. e. unidirectional) and self-rectifying air turbines have been proposed. The axial-flow Wells turbine is the best known turbine for this kind of application and has the advantage of not requiring rectifying air valves.
Pivoting Flap — this device consists of a rectangular concrete box, which is open to the sea at one end. A steel pendulum flap is hinged over this opening, so that the actions of the waves cause it to swing back and forth. This motion is then used to power a hydraulic pump, which supplies a generator. There are currently plans for a 300 kWe scheme.
In comparison with the most other renewable energy technologies, even these deployed devices are at a relatively early stage in their development. This work is leading to more reliable and efficient devices, with corresponding improvements in the economics of wave power generation. It appears that this is a transition time for several technologies as they move from theoretical assessment and small-scale tests to large- scale demonstration and commercial schemes. Many energy and engineering companies are starting to show a growing interest in these technologies. As a result, it is envisaged that within the next five years in wave energy will start to play an increasingly important role complementing other renewable and conventional energy technologies. In addition, some wave energy devices will see growing use in providing potable water through reverse osmosis.
VOCABULARY
образования to require требовать
mean средний hence следовательно transformation process процесс npe-
to cause вызывать, заставлять relative motion относительное дви-
жение
varied различный, разнообразный
1/2-3538


EXERCISES
16) Give the Russian equivalents to the following word combinations from the text:
comprehensive review всесторонний, полный обзор to deploy размещать shoreline береговая линия in height по высоте to comprise включать to submerge погружать (под воду) incident wave падающая волна
to draw тащить application применение to hinge прикреплять to envisage предвидеть to complement дополнять potable water питьевая вода to swing качаться, раскачиваться
15) wave energy
16) wind speed
17) original solar power levels
18) wave energy converters
19) mean sea level
20) conventional low-head hydroelectric generator
14) self-rectifying air turbine
15) axial-flow turbine
16) steel pendulum flap
17) wave power generation
18) small-scale tests
17) Find in the text the synonyms to the following words:
8. to transmit
9. quantity
10. space of time
· decrease
· usual
· include
c) use
d) anticipate
18) Find in b) the Russian equivalents to the English words and word combinations in a).
a)
	1) water particles
	1)

	2) wind speed
	2)

	3) the length of time
	3)

	4) transformation process
	4)

	5) crest length
	5)

	6) to extract
	6)

	7) fluid pressure
	7)

	8) interface
	

	9) absorber
	8)

	10) small height
	9)

	11) submerged structure
	


b)
поверхность раздела давление жидкости поглотитель частицы воды по сравнению с скорость ветра
прямоугольный бетонный
ящик
извлекать
ректификационные воздушные клапаны



19) air chamber
20) axial-flow turbine
21) rectifying air valves
22) rectangular concrete box
23) device
24) in comparison with
21) промежуток времени
22) воздушная камера
23) процесс преобразования
24) подводное сооружение
25) длина по гребню (волны)
26) устройство
27) осевая гидротурбина
28) небольшая высота


25) Read the text above and say whether the following statements are true or false.
29) Wave energy can be considered as a concentrated form of lunar energy.
30) Energy is stored in waves as both potential energy and kinetic energy.
31) Power is concentrated at each stage in the transformation process.
32) Wave energy converters extract energy from the Earth and convert it to a more useful form, usually as fluid pressure or mechanical motion.
33) There are over 1000 patents for very varied designs of wave energy converters.
34) Wave energy is mainly at the construction stage.
35) The water trapped in the reservoir flows back to the sea through a conventional collector.
36) Many energy and engineering companies are starting to show a growing interest in these technologies.
26) Answer the questions using the information from the text.
19) What is the process of wave forming?
20) What does the size of the resulting waves depend on?
21) What is the role of energy converters?
22) How many patents are there for very varied designs of wave energy converter?
23) What stage is wave energy mainly at?
24) What can you say about tapered channel?
25) What is the difference between OWC and pivoting flap devices?
26) When will wave energy start to play an increasingly important role complementing other renewable and conventional energy technologies?


