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PRINCIPLES AND DEFINITIONS IN AIR
CONDITIONING AND REFRIGERATING

Прочитайте текст, запомните определение терминов heat, cold и temperature.
What is heat?
Heat is a form of energy and is due to the motion of the molecules of which all substances are composed. The effect of adding heat to a substance is simply to increase the speed at which its molecules move, and thereby their energy.
What is cold?
Cold is a rather vague term used to denote a comparative lack of heat.
What is temperature?
Temperature is a measure of the intensity of heat in a substance and of its ability to pass its heat into anything at a lower temperature than itself.
How is temperature measured?
It is done by taking advantage of one of two facts: firstly that the electrical resistance at the junction of two different metals (a thermocouple) varies according to the temperature, and secondly that the volume of a body varies with its temperature. In the first case a constant voltage is applied to the junction of the two metals, and the resulting current is measured with an ammeter calibrated in degrees of temperature; as the temperature at the junction varies, so will the current flowing and therefore the indicating hand on the dial of the instrument. The distance between the thermocouple and the indicator is immaterial, and this form of measurement is very suited to remote temperature reading.

1. Прочитайте слова за диктором, переведите.
Energy, term, heat, motion, substance, molecules, temperature, measure, electric, resistance, thermocouple, voltage, resulting current, ammeter, calibrate, degree, to vary, indicating hand, dial, indicator, immaterial, reading.

2. Прочитайте слова, 
а) обращая внимание на суффиксы и приставки:
to heat – heater – heating – overheat – superheat;
to calibrate – calibrator – calibration;
to vary – variation – various – variable – variating;
to indicate – indicator – indication – indicating;
to measure – measure – measurement – measurable;
to move – movement – motion – moving – movable;
molecule – molecules – molecular;
electric – electrical – electricity;
resistance – resistant – resistor;
immaterial – material;
reading – to read – reader.
б) выберите из списка слов существительные, обозначающие действие, и переведите их;
в) назовите существительные, обозначающие орудие (прибор).

3. Образуйте от следующих глаголов существительные, обозначающие прибор (орудие) и процесс действия:
to move, to resist, to indicate, to calibrate, to heat, to measure, 
to read, to boil.

4. Найдите в тексте английские эквиваленты следующим русским словам и словосочетаниям: 
движение молекул
электрический ток
индикаторная стрелка
градуированная шкала
измерение сопротивления
термопара
результирующий ток
недостаток (нехватка) тепла
постоянное напряжение
электрическое сопротивление
показание температуры
интенсивность тепла
место соединения
увеличить скорость

5. Прочитайте следующие предложения и переведите на русский язык:
1. Any substance is composed of molecules.
2. Term is a word denoting philosophical, technical and other definitions.
3. Thermocouple is the junction of two different metals.
4. Temperature is a measure of the intensity of heat in a substance.
5. Heat is a form of energy.
6. Energy is a form of existance of substance.
7. Indicator is a device with calibrated scale.
8. Ammeter is a device indicating strength of current.
9. Heat and cold are temperature characteristics.
10. Voltage is a value of electric current.

6. Прочитайте вопросы, обращая внимание на интонацию,и дайте ответ.
1. What is heat?
2. Ammeter is a device indicating temperature, isn’t it?
3. Temperature isn’t a measure of the intensity of heat in a substance, is it?
4. Is energy a form of existence of substance or temperature characteristics?
5. What is thermocouple?
6. Can we say that term is a word denoting philosophical, technical and other definitions?
7. Voltage is temperature characteristic, isn’t it?
8. What is voltage?
9. When do we use ammeter?
10. Thermocouple is a device with calibrated scale, isn’t it?

Прочитайте и переведите текст, обращая внимание на слова и выражения после текста
HOT-WATER SUPPLY
The term “central heating” applied to the heating of domestic and other buildings indicates that the whole of a building is heated from a central source, usually an independent boiler, fired by solid fuel, gas, electricity or fuel oil. In general, a heating system should be designed so that the water will circulate by gravity. In some installations, circumstances are such that a pump or accelerator must be used to achieve a satisfactory circulation. This should be avoided if possible.
When designing a heating system for a large building, it is usual – in the interests of economy and to ensure efficient heating – to first calculate how much heat will be needed to maintain the building at the desired temperature. Then the size of the boiler and the amount of pipe and radiator heating surface required to give out this heat will be estimated. For small systems, “rules-of-thumb” methods and past experience are generally a sufficient guide. 
A steam, or a hot water heating plant consists essentially of the radiators, the boiler and the system of piping connecting the former with the latter. Steam or hot water from the boiler is circulated through the piping and radiators: in these the steam condenses giving up its latent heat and the water given up some of its heat, thus warming the rooms. In the usual hot water installation, the boiler, pipes and radiators are kept full of water at all times, an expansion tank being provided to compensate for the increase in volume of water when heated and to prevent explosions in case of generation of too much steam.
Boilers. The boiler is usually placed at the lowest available point in the building, having regard at the same time to the convenience of stoking and delivery of fuel.
The boiler may be one of a number of types. It may be solid one-piece casting, rectangular in form; it may be sectional; or it may be conical in shape and wrought or cast iron. For smaller systems, the first and last-named types are both cheap and suitable. The sectional boiler has the advantage of the possibility of added sections should more heat be needed subsequent to initial installation. 
System of piping. For steam heating the systems of piping usually employed are the ordinary one-pipe system and two-pipe system. In the former, but one connection is made to each radiator, this connection serving both as inlet for the steam and an outlet for the water of condensation. In the latter, there is a supply pipe and a return pipe for each radiator. The two-pipe system is expensive, and hot used generally in steam heating except for indirect radiators which must always have two connections in order to function properly.
In hot-water heating, although one-pipe systems may be used, it is considered the best practice to have a supply pipe and a return pipe for each radiator. Rules and tables for computing the size of pipe for both system and hot water heating will be found in handbooks.
In selecting a heating plant for residences there must be considered the size, the type of building, the climate and the first cost of operation.
	1. heating
2. independent boiler
3. solid fuel
4. installation
5. circumstance
6. pump
7. accelerator
8. circulation
9. maintain
10. pipe
11. estimate
12. sufficient
13. expansion tank
14. increase
15. explosion
16. available
17. convenience
18. rectangular
19. subsequent
20. inlet
21. outlet
22. condensation
23. the first cost of operation
	1. отопление, отопительная установка
2. независимый котел
3. твердое топливо
4. установка
5. обстоятельство
6. насос
7. акселератор, ускоритель
8. круговорот, циркуляция
9. поддерживать, осуществлять тех.обслуживание
10. труба, змеевик
11. оценивать, считать
12. достаточный
13. расширительный бачок
14. увеличение, возрастание
15. взрыв
16. доступный, годный
17. удобство, благоприятное положение
18. прямоугольный
19. последующий
20. впуск, входное отверстие
21. выпуск, выходное отверстие
22. конденсация; уменьшение объема
23. первоначальная стоимость эксплуатации 



УПРАЖНЕНИЯ К ТЕКСТУ “HOT-WATER SUPPLY”
I. Дополните предложения подходящим вариантом в соответствии с содержанием текста: 
1. The term “central heating” applied to the heating of domestic and other buildings indicates...
а) pipes and radiators are kept full of water at all times.
b) circumstances are such that a pump or accelerator must be used to achieve a satisfactory circulation.
c) that the whole of a building is heated from a central source, usually an independent boiler, fired by solid fuel.
2. The sectional boiler has the advantage of the possibility of added sections should...
a) more heat be needed subsequent to initial installation. 
b) always have two connections in order to function properly.
c) be solid one-piece casting, rectangular in form; it may be sectional; or it may be conical in shape and wrought or cast iron.
3. Then the size of the boiler and the amount of pipe and radiator heating surface required...
a) to prevent explosions in case of generation of too much steam.
b) to give out this heat will be estimated.
c) to have a supply pipe and a return pipe for each radiator.
4. The boiler is usually placed at...
a) the lowest available point in the building, having regard at the same time to the convenience of stoking and delivery of fuel.
b) this connection serving both as inlet for the steam and an outlet for the water of condensation.
c) the size of the boiler and the amount of pipe and radiator heating surface required to give out this heat will be estimated.
5. In hot-water heating, although one-pipe systems may be used, it is considered...
a) a heating system should be designed so that the water will circulate by gravity.
b) accelerator must be used to achieve a satisfactory circulation.
c) the best practice to have a supply pipe and a return pipe for each radiator.

THERMOMETERS
Прочитайте текст, запомните принцип устройства термометров.
Most other thermometers take advantage of the fact that the volume of a substance changes with temperature. Liquids, usually mercury or spirit, can be enclosed in a glass tube. 
The variation of volume with a temperature change is shown by an alteration in the height of the liquid in the tube, which is itself marked with degrees of temperature. The variation of volume with temperature is not the same with all materials and this fact is taken advantage of in the dial type of thermometer where the difference in expansion of the two parts of a bimetal strip results in a torque which can be used to operate the pointer on a circular dial. This is a principle used in the recording thermometer or thermograph.
What temperature scales are used?
Only two temperature scales are of importance, the Centigrade and the Fahrenheit. On the former, the freezing point of water at atmospheric pressure is denoted by 0 °C and its boiling point by 100 °C; there are therefore 100 Centigrade degrees between these two temperature levels. On the latter the freezing point is 32°F and the boiling point 
212°F, so that the difference between the two levels is 180°F. Hence a change of temperature of 1 °C is the same as a change of 1.8°F.
To convert from °C to °F and vice versa the following equations are used: °F = (9/5 x °C) + 32 and °C = (°F – 32) x 5/9
These rules apply whether the temperature is above or below freezing but, of course, a minus sign must be used below O°. 
Care must be taken when converting a temperature difference compared with an actual temperature. For instance, a temperature difference of, say, 9°F would be the same as a difference of 5°C, whereas an actual temperature of 9°F would be the same as – 12.8°C.

1. Переведите термины:
Thermometer, volume, liquid, mercury, spirit, to enclose, tube, variation, alternation, dial, expansion, bi-metal, strip, result in, torque, pointer, circular, thermograph, scale, Centigrade, Fahrenheit, atmospheric, freezing point, boiling point, the same, to convert, vice versa, equation, minus, sign, actual.

2. интернациональные слова и переведите их:
Thermometer, thermograph, scale, minus, bi-metal, expansion, mercury, tube, variation, alternation, Centigrade, Fahrenheit, actual, atmospheric, spirit.

3. Образуйте однокоренные слова и переведите их.
Liquid, spirit, point, circular, freeze, boil, convert, equation, expansion, difference.

4. Найдите в группе (а) слово, равное по значению в группе (б):
a) заключать, приводить к, такой же, наоборот, знак, вращающий момент, диск (циферблата), полоса (лента), спирт, уравнение, жидкость, ртуть, объем, шкала.
б) sign, strip, volume, to enclose, torque, liquid, to result in, vice versa, dial, equation, the same, mercury, scale, spirit.

5. Употребите подходящее по смыслу слово.
1. Measuring temperature we use two scales ... and ...
2. To make a thermometer we take liquids usually ... or ... enclosed in a glass ...
3. The ... of volume of liquid depends on temperature change.
4. ... of a substance changes with temperature.
5. The freezing point of water at ... pressure is denoted by 0 °C.
Ключ: Volume, atmospheric, spirit, tube, mercury, Centigrade, Fahrenheit, variation.

6. Расскажите об устройстве термометра.

Прочитайте и переведите текст, обращая внимание на слова и выражения после текста
FROM THE HISTORY OF DAM CONSTRUCTION
Dams have a history just as long as such branches of civil engineering as bridge building, road construction and the laying down of canals. Not only do dams represent some of the most impressive achievements of engineers over the centuries but their vital role in supplying water to towns and cities, irrigating dry lands, providing a sources of power and controlling floods is more than sufficient to rank dam building among the most essential aspects of man’s attempts to harness, control and improve his environment.
In antiquity dams were built as an essential part of the need to practice irrigation on which the production of food was based. It was not until the Roman came on the scene that the size of dams was increased and new uses were found, such as the application of dams to problems of flood control and protection. The most important contribution, however, was the reservoir dam which, to a large extent, was a result of the Roman’s concern with the water supply to cities and towns. That they were able to build so many big dams, many of which have lasted for a very long time and survived, despite eighteen centuries of use and neglect, was also a result of their evolving better methods of construction based on better materials, especially hydraulic mortar and concrete. Moreover, proper attention was paid to hydraulic problems to ensure that the water could not percolate through the dams and that when it overflowed them, spillways were provided.
The Industrial Revolution contributed much to the further development of water resources not only for water supply purposes but also for water wheels, and, later, in the 19-th century, for their logical successor- water turbines. In their mode of operation, particularly that of reaction turbines, it was a fundamentally new idea closely linked with an improved understanding of hydrodynamics. The development of electric generators refers to the major scientific discoveries in the early part of the century, and one feature of electric power was of supreme significance, namely, that it is only form of energy in a ready-to-use state which can be transmitted over long distances.
One of the greatest advantages of a water-power station is that it utilizes an energy carrier which renews itself constantly and does not exhaust energy resources. This makes its maintenance costs relatively low.
With the discovery of a generator three separate seemingly diverse branches of engineering, those concerning dams, water turbines and electric generators, came together to found a new branch of power generation utilizing hydropower resources. All the three elements have undergone changes in the height, volume and efficiency.
Model analysis, a technique for stimulating the complex behavior of a structure, a dam, for instance, promotes a reliable forecast in designing new schemes and in the transformation and modernization of the old ones to increase their efficiencies. 
	1. dam
2. civil engineering
3. achievement
4. harness
5. irrigation
6. application
7. contribution
8. mortar
9. percolate
10. spillway
11. water turbine
12. supreme significance
13. renew
14. maintenance
15. seemingly
16. efficiency
17. technique
	1. дамба, плотина
2. гражданское строительство
3. достижение, выполнение
4. использовать, приспосабливать
5. орошение, полив
6. применение, использование
7. содействие, вклад
8. раствор, строительная смесь
9. просачиваться, проникать сквозь
10. водослив
11. гидравлическая турбина
12. огромное значение
13. возобновлять
14. поддержка, обслуживание
15. на вид, по внешнему виду
16. эффективность, продуктивность
17. методика, технология; техника



УПРАЖНЕНИЯ К ТЕКСТУ “FROM THE HISTORY OF DAM CONSTRUCTION”
I. Переведите на русский язык интернациональные термины из текста и определите, какой частью речи они являются:
	1. engineering
2. construction
3. canal
4. controlling
5. production
	6. engineer
7. reservoir
8. protection
9. hydrodynamics
10. turbine
	11. transmitted
12. operation
13. generation
14. utilizing
15. fundamentally
	16. application
17. energy
18. element
19. method
20. resource



Прочитайте и переведите текст, обращая внимание на слова и выражения после текста
WATER-POWER DEVELOPMENT —INTEGRAL PART OF CIVIL ENGINEERING
With the growth of towns and their industries, with the increase of population and the improvement of living conditions the demand for water rises rendering the work of water power engineers ever more important.
	There are so many uses for river water that it seems natural it is always made to serve more than one purpose. A large reservoir formed by the dam may be used for flood control, for improving industrial and domestic water supply for nearby areas, for irrigation and navigation, for recreation and sport. To accomplish such miscellaneous tasks a hydro-power development built on the river should comprise besides the dam such structures as a power station, navigation locks, spillway facilities, and canals and tunnels for discharging floods, and other ancillary structures of minor importance.
In harnessing a river to make it serve the man a dam as an impervious barrier should be placed in its way, which impounds water and raises the level of the river thus creating the head necessary for power generation. Since dams are to withstand various stresses, much thought should be given to the problems of increasing their strength, water tightness, stability and safety. It becomes аll the more important nowadays as the heights of dams have steadily been increased and this fact calls for a drastic improvement of the methods of design and a deeper knowledge of the foundation character and the properties of the materials used.
	Well executed, the dam is of great benefit to the community but if it is not, a dam failure is, perhaps, the most serious man-made catastrophe likely to occur in the peace time. The disasters that took place showed that the mechanism of a dam failure is very complex, that a whole series of effects occur in quick succession. The determination of the true state of stress in a dam undertaken so far now requires a more elaborate treatment as people have come to realize that the best of theories is useless if the materials used do not comply with the assumptions made about their properties.
	Modern industrial growth should not be threatened for want of electric energy and this calls for providing better use of resources of various sorts to attain maximum technical and financial efficiency.
	Thus the idea of a pumped-storage station using small rivers or basins appeared. The principle of its operation demands storing water in an upper basin and then directing it into a lower basin where from the water is pumped back into the upper basin to repeat the cycle. The scheme demands a special kind of machinery—a reversible pump-turbine type. The station of this kind readily covers peak energy periods and is most efficient when combined with some other type of power plant.
	In some countries for lack of any more economically exploitable water power development the new power demand will be covered by nuclear stations.
	Nuclear, conventional thermal and hydropower plants are complementary, but not mutually exclusive. The problem of high load factor and peak load demands is to be solved by coupling nuclear stations, providing base load energy, with hydropower plants dealing with the peaks. Before arriving at a decision in favour of any of the ways of power generation, the full technical as well as financial aspects (capital investments and fuel costs) should be thoroughly examined. 
	1. improvement
2. living conditions
3. domestic
4. navigation
5. spillway
6. discharging
7. impound
8. tightness
9. drastic
10. community
11. failure
12. determination
13. elaborate
14. assumption
15. efficiency
16. reversible
17. exploitable
18. complementary
19. nuclear
20. investment
	1. улучшение, совершенствование
2. условия проживания
3. бытовой, домашний
4. мореходство
5. водослив
6. выпускной, разгружающий
7. запруживать
8. недостаток, нехватка
9. решительный, сильнодействующий
10. общество; поселок
11. авария, отказ
12. определение, установление
13. тщательно разработанный
14. вступление, допущение
15. эффективность, продуктивность
16. обратимый, реверсивный
17. пригодный для эксплуатации
18. взаимодополняющий
19. ядерный
20. инвестиция, капиталовложение



УПРАЖНЕНИЯ К ТЕКСТУ “WATER-POWER DEVELOPMENT —INTEGRAL PART OF CIVIL ENGINEERING”
I. Переведите следующие выражения на русский язык:
1. with the increase of population and the improvement of living conditions
2. to serve more than one purpose
3. for improving industrial and domestic water supply
4. a hydro-power development built on the river
5. ancillary structures of minor importance
6. an impervious barrier should be placed
7. the problems of increasing their strength, water tightness, stability and safety
8. for a drastic improvement of the methods of design
9. a deeper knowledge of the properties of the materials used
10. the most serious man-made catastrophe
11. for providing better use of resources of various sorts
12. a pumped-storage station using small rivers
13. the water is pumped back into the upper basin
14. a special kind of machinery
15. the full technical as well as financial aspects (capital investments and fuel costs)

BRITISH THERMAL UNIT
Прочитайте текст. Постарайтесь запомнить определение сочетаний absolute temperature, latent heat, sensible heat, specific heat и единицы измерения тепла.
What is absolute temperature?
On the absolute temperature scale (which may be in either Centigrade or Fahrenheit degrees) 0°C represents the lowest attainable temperature at which the internal energy of all substances is zero. This temperature is – 273.1°C or – 459.6 °F; hence to convert Centigrade temperatures to °C absolute we add 273.1 and to convert Fahrenheit temperatures to °F absolute we add 459.6
What units are used for measuring heat?
The British thermal unit (Btu) is used by engineers in the UK and the USA; the calorie is used in scientific work and generally wherever the metric system is in use. The Btu is the amount of heat which will raise the temperature of 1 lb of water by 1°C. There are two calories: the small calorie, or gramme-calorie, which is the amount of heat required to raise the temperature of 1 gramme of water by 1°C and the great calorie or Kilocalorie (Kcal) which is 1000 times as great, i.e. the amount of heat required to raise the temperature of 1 kilogramme (Kg) of water by 1°C. A frigorie is exactly the name as the kilocalorie and is used by European writers to denote the power of removing heat possessed by a refrigerating plant. 1 Kcal = 3.968 Btu = 4.18 J. The joule (J) is the SI (international measure system) unit of heat, but it is not yet in general commercial use.
What is the latent heat of a substance?
The amount of heat which has to be added to unit weight of the substance to change its state from solid to liquid (latent heat of fusion) or from liquid to vapour (latent heat of vaporization). It is used in overcoming intermolecular forces and no change in temperature results.
What is sensible heat?
It is heat which results in a change in temperature; when unit weight of a substance is heated by 1° the gain in sensible heat is equal to the specific heat. 11
What is specific heat?
The amount of heat that has to be added to a substance to produce a given rise in temperature varies according to the nature of the substance. The specific heat of a substance is the ratio of the amount of heat which will raise the temperature of a given weight of it by 1° to the amount of heat which will produce the same rise in temperature in the same weight of water. It is independent of the temperature scale used. By definition the specific heat of water itself is 1.

1. Повторите слова за диктором
Absolute, attainable, internal, zero, British thermal unit (Btu), calorie, metric, lb (pound), gramme-calorie, kilocalorie (Kcal), frigorie, European, refrigerating plant, joule (J), commercial, weight, latent heat, fusion, vaporization, intermolecular, sensible heat, specific heat, nature.

2. Прочитайте слова с помощью транскрипции, напишите их и переведите.
['weit], ['wei], [‘leit(ә)nt], [‘veipәraiz], [‘sensәbl], [‘kælәri], [‘æbsәlu:t], [ә‘teinәbl], [‘ziәrou], [paund].

3. Запомните сокращения.
C° = Centigrade; F° = Fahrenheit;
Btu = British thermal unit; Btu/h = hour; Btu/min
Lb = pound, lbft = pound per foot
Kcal = kilocalorie
Kg = kilogramme
J = joule
SI = international measure system
Ft = foot (30.48 cm)
U.K. = the United Kingdom
0° = zero degrees
A = ampere
i.e. = that is
hp = horsepower
kw = kilowatt

4. Прочитайте словосочетания и переведите их.
Temperature – high temperature, low temperature, absolute temperature, attainable temperature, actual temperature, required temperature, Centigrade temperature, Fahrenheit temperature.
Calorie – small calorie, great calorie, gramme-calorie, kilocalorie.
Unit – British thermal unit, unit of heat, plant unit, work unit.
Heat – specific heat, sensible heat, latent heat, heat exchange, heat sink, heat energy.
Energy – heat energy, electric energy, wind energy, solar energy, tidal energy, internal energy, atomic energy, kinetic energy, potential energy, mechanical energy, nuclear energy.

5. Переведите на английский язык:
Британская тепловая единица, фунт на фут, лошадиная сила, нуль градусов, международная система измерения, Цельсий, килокалория, шкала, скрытое тепло, явное тепло, удельное тепло (теплоемкость).

6. Ответьте на вопросы.
1. What is temperature?
2. What is absolute temperature?
3. What is heat?
4. What is the latent heat?
5. What is sensible heat?
6. What is specific heat?

Прочитайте и переведите текст, обращая внимание на слова и выражения после текста
HEATING, VENTILLATION AND AIR CONDITIONING
When designing a small home that is to be air-conditioned, many factors must be considered to achieve economical installation and low operating costs.
A system controlling the temperature, humidity and filtering of the air is adequate for home conditioning.
Units with very accurate controls, as used in industrial or large commercial installations are not required for small residence.
A house to be efficiently and economically air-conditioned should be designed so that the heat gain is as low as possible. This is achieved by proper orientation, location of glass areas, insulation and ventilation of roof. Natural elements such as trees, planting and water areas should be utilized to provide shade and cooling.
For the sake of economy and efficiency in the small home the central core plan is often advised. The central service core has the following advantages: 1. Economical structure. 2. Grouped plumbing. 3. Efficient ductwork. 4. Flexibility of plan around core to utilize orientation. 
The air conditioning unit should be located in the center of the plan to minimize ductwork and insulation. Oversize units are as inefficient as undersized conditioning units. The proper unit that will operate steadily, rather than in surges of cooling periods, will provide better results, because between surges humidity builds up and destroys the comfort balance. Ideal interior humidity is 50%.
	The cost and availability of electricity and water should be obtained to estimate operating costs of equipment. If supply of water is limited or expensive, conditioning systems with water saving devices are necessary.
	1. consider
2. achieve
3. humidity
4. require
5. provide
6. advise
7. ductwork
8. flexibility
9. steadily
10. surge
11. build up
12. destroy
13. equipment
14. availability
15. obtain
16. estimate
17. expensive
18. necessary
	1. учитывать
2. достигать, получать
3. влажность
4. требовать
5. обеспечивать
6. советовать
7. трубопровод
8. гибкость
9. постоянно
10. подъем, рост
11. создавать постепенно
12. разрушать
13. оборудование
14. наличие
15. получать
16. оценивать
17. дорогой
18. необходимый



УПРАЖНЕНИЯ К ТЕКСТУ
“HEATING, VENTILATION AND AIR CONDITIONING”
I. К каждой данной паре слов вспомните русское слово с тем же корнем, что и английское:
	1. economical
2. control
3. filter
4. adequate
5. accurate
6. commercial
7. residence
8. efficiently
9. efficiency
10. efficient

	
	11. design
12. orientation
13. natural
14. utilization
15. structure
16. minimize
17. conditioning
18. limit



II. Подберите соответствующий перевод из правого столбца к данным английским словам:
	1. to be air conditioned
	увеличение тепла

	2. economical installation
	точная регулировка

	3. home conditioning
	площадь застекления

	4. accurate control
	водоизмерительные счетчики

	5. commercial installation
	текущие (эксплутационные) расходы

	6. small residence
	время охлаждения

	7. heat gain
	проект с установкой оборудования в центре

	8. glass area
	устройство меньше заданного размера

	9. natural elements
	устройство кондиционирования воздуха

	10. central core plan
	проветривать

	11. air conditioning unit
	естественные (природные) элементы

	12. oversize unit
	уровень комфорта

	13. undersize unit
	домашнее кондиционирование

	14. cooling period
	небольшой жилой дом

	15. comfort balance
	устройство больше заданного размера

	16. operating costs
17. water saving device
	заводская установка
экономичная установка



VAPOUR PRESSURE
Прочитайте и переведите текст. Запомните разницу между superheated vapour и saturated vapour.
Every liquid produces a vapour as the molecules near its surface free themselves from the attraction of their neighbours and fly off into space. This vapour exerts pressure on any containing vessel and the amount of pressure exerted by the vapour of any particular liquid depends solely on the temperature of the liquid surface; the higher the temperature, the greater the pressure. For any liquid a graph can be drawn showing the relationship between this vapour pressure and the temperature of the liquid surface.
How can gas be liquefied?
When heat is removed from a gas its temperature is lowered until it reaches a value coresponding to the pressure (see above) after which further removal of heat liquefies the gas. Alternatively, an increase in pressure combined with removal of heat makes it possible to liquefy the gas without reducing its temperature.
What is superheated vapour?
It is vapour removed from contact with its liquid and at a temperature higher than that which corresponds to its pressure as indicated by the temperature-pressure-vapour relationship for that particular substance.
What is saturated vapour?
It is vapour whose temperature and pressure are in accordance with the temperature-vapour-pressure relationship for the particular substance. Vapour in contact with its liquid is saturated.

What is the numerical relationship between heat units and units of mechanical work?
This can be expressed as follows: 
1 Btu = 778 lbft. Thus, for example, the energy given up by a weight of 77.8 lb in falling 10 ft is sufficient to heat 1 lb of water through 1F. Again, since a horsepower (hp) is the rate of production of energy of an engine doing 33,000 lbft of work per minute, 1 hp = 33.000/778 or 42.4 Btu/min and therefore 2,545 Btu/h. The kilowatt (kw), (not kilowatt hour) is another unit of power and 1 kW = 1.34 hp or 3.410 Btu/h. Further, 1 kcal = 4.18 J, and 1 J/s = 1 W.

1. Повторите следующие слова за диктором:
vapour, attraction, space, exert, contain, vessel, particular, graph, relationship, remove, correspond, alternatively, indicate, saturate, rate, power, pressure, kilowatt.

2. Прочитайте однокоренные слова, обратите внимание на словообразующие элементы.
Vapour – vaporize – vaporization
Attract – attractive – attraction
Contain – container – containment 
Correspond – correspondence – correspondent
Indicate – indicator – indication
Saturate – saturator – saturation
Power – powerful – powerless

3. От существительных образуйте глаголы и переведите их на английский язык.
Пар, притяжение, показание, насыщение, давление, соответствие, связь, сила.
Ключ: vapour, attraction, indication, saturation, pressure, correspondence, relationship, power.

4. Восстановите два слова цепочки, назовите глагол и существительное. Переведите их.
1. ... – attractive – ...
2. ... – indicator – ...
3. ... – saturation – ...
4. ... – relative – ...
5. ... – pressing – ...

5. Заполните пропуски подходящими по смыслу словами.
1. Every liquid produces ... (vapour, gas, fog).
2. For any liquid a ... can be drawn (table, picture, graph).
3. The higher the temperature of a liquid surface, the greater the ... (power, pressure, speed).
4. Vapour in contact with its liquid is ... (dissapiered, saturated, overheated).
5. The rate of production of energy is ... (voltage, resistance, horsepower).
6. The kilowatt is another unit of ... (weight, velocity, power).

6. Ответьте на следующие вопросы:
1. What does every liquid produce?
2. What is saturated vapour?
3. What is superheated vapour?

ENTHALPY
Прочитайте текст. Запомните, что:
– thermodynamics is a science of the relations between heat and mechanical work;
– press compress means together get into a small(er) space.
What is enthalpy?
This is a term that is often used in thermodynamic calculations. Enthalpy is the same as heat content, or the amount of heat contained in unit weight of a substance. It is measured from some arbitrarily chosen condition taken as zero. This is not strictly correct and it is accurately defined by the equation: H = I + PV/J, where H = enthalpy, I = internal (molecular) energy, P = absolute pressure, V = volume, J – is the factor to convert heat units to work units.
It can be shown mathematically that if heat is added to or taken from a substance, the change in enthalpy equals the amount of heat added or removed, provided that the pressure remains unchanged. Again, it can be shown that the increase in enthalpy during adiabatic compression is equivalent to the work done in compression.
What is entropy?
Change of entropy, which is the only thing that concerns us in thermodynamics, is equal to the amount of heat added or removed during a reversible process, divided by the absolute temperature; if the temperature changes during the process, as it does in the case of sensible heat, the entropy change must be evaluated by dividing the process into so many small steps that the temperature may be considered constant for each step, and adding the results (integration).
What is adiabatic compression?
When a gas or vapour is compressed in such circumstances that there is insufficient time for any substantial exchange of heat between it and its surroundings, the compression is adiabatic. It can be shown that during such a process there is no change in entropy and it is mainly this fact that makes the conception of entropy so useful. The compression of vapour in a refrigerating compressor is nearly adiabatic unless a water jacket is fitted.

1. Повторите следующие слова за диктором:
enthalpy, thermodynamic(s), calculation, equation, volume, provide, adiabatic, compression, entropy, reversible, evaluate, step, constant, integration, circumstances, insufficient, substantial, exchange, surroundings, conception, jacket, fit.

2. Дайте соответствующий перевод английским словам.
thermodynamic(s) – объем
compression – понятие
step – условия
jacket– термодинамика; термодинамический
integration– при условии
adiabatic – оценивать; определять
equation – этап; шаг
evaluate – уравнение
circumstances– интегрирование
volume – рубашка
provided – компрессия; сжатие
conception – адиабатический

3. Переведите на английский язык.
1. ... именно этот факт делает условие энтропии полезным.
2. ... пока не будет устроена водяная рубашка.
3. ... отсутствует изменение в энтропии ...
4. Можно математически доказать, что если добавить тепло веществу или лишить его тепла, ...
5. ... рост энтальпии при адиабатическом сжатии равняется работе, выполняемой при сжатии.

4. Закончите следующие предложения:
1. The increase in enthalpy during adiabatic compression is equivalent …
2. Enthalpy is the same …
3. Change of entropy is equal to …
4. The compression is adiabatic when …
5. The compression of vapour in a refrigerating compressor …

5. Ответьте на следующие вопросы: 
1. What is thermodynamics?
2. What is enthalpy?
3. What is entropy?
4. What is adiabatic compression?

GAS
Прочитайте текст. Запомните, что:
– gas is a kind of air like substance (used chiefly of those that do not become liquid or solid at ordinary temperatures);
– vapour (steam mist) – gaseous form to which certain substances 
may be reduced by heat.
What is a perfect gas?
It is one which behaves in accordance with the gas law, PV = MRT, where P = absolute pressure, V = volume, M = mass, T = absolute temperature, and R is a constant for the particular gas depending on its molecular weight.
The volume is directly proportional to the temperature and inversely proportional to the pressure.
Oxygen, nitrogen, air and hydrogen are examples of gases which are almost perfect at moderate temperatures and pressures. The gases commonly used in refrigeration are not perfect under normal operating conditions. With the exception of carbon dioxide, their deviations from the gas law are not great at the temperatures and pressures normally prevailing in the low pressure side of a vapour compression refrigerating plant.
What is the difference between gas and vapour?
The gaseous substance in contact with the liquid from which it is formed is known as a vapour and it is still called a vapour if superheated to some extent. At still higher temperatures it is known as a gas but there is no sharp line of demarcation.
What is critical temperature?
Although in general a vapour may be liquefied by increasing its pressure up to the saturation value corresponding to the temperature, this is not so if the temperature is above a certain level. For any vapour this temperature above which no pressure will produce liquefaction, is called its critical temperature.
What is critical pressure?
The critical pressure of a vapour is the pressure required to liquefy it at the critical temperature and is the highest pressure on the temperature – pressure graph for saturated vapour. At temperatures above critical the pressure exerted by a vapour depends on the weight of it in a given space.

1. Повторите следующие слова за диктором:
proportional, inversely proportional, oxygen, nitrogen, hydrogen, moderate, refrigeration, carbon dioxide, deviation, prevailing, gaseous, superheated, demarcation, saturated, exerted, condition, liquid, pressure.

2. Укажите в упражнении 1: а) существительные, б) причастия, в) прилагательные.

3. Дайте соответствующий перевод следующим английским словам:
demarcation (line) – кислород 
prevailing – разграничение
proportional – идеальный
moderate – перегретый
inversely – пропорциональный
superheated (gas) – умеренный
perfect (gas) – преобладающий
oxygen– обратно

4. От данных слов образуйте однокоренные слова и переведите их на русский язык:
behave, refrigerate, operate, saturate, superheat, press, vapour, produce, liquid, form.

5. Из данных слов составьте словосочетания и переведите их на русский язык:
1) temperature – critical, moderate, absolute, ground, indoor; 
2) gas – refrigerated, superheated, liquefied, city, dry, fuel; 
3) proportional – directly, inversely, mean;
4) steam – dead, gaseous, dry, direct, wast.

6. Ответьте на следующие вопросы:
1. What is gas?
2. What is a perfect gas?
3. What is the difference between gas and vapour?
4. What is critical temperature?
5. What is critical pressure?

BOILING
Прочитайте текст. Запомните, что: boiling – the process at which change to gas occurs; bubble up.
What is boiling point?
When a liquid contained in a vessel having an opening to permit the exit of vapour is heated, its vapour pressure rises and eventually reaches that of the surrounding atmosphere. When this happens, the liquid boils and the temperature at which it does so is known as the boiling point for that particular pressure. It is therefore the temperature at which the saturation pressure of the vapour equals that of the atmosphere.When the liquid is in a closed vessel or system in contact only with its own vapour, the term boiling point is not very appropriate. It is preferable to speak of the saturation temperature, which is the temperature of the liquid surface corresponding to the pressure of the vapour in contact with it.
What happens to a gas which is allowed to expand in an engine cylinder? Conversely to the compression of a gas, the work done by an expanding gas is produced at the expense of the heat contained in the gas, which therefore falls in temperature.
What is the triple point?
If a closed vessel containing only a pure liquid and its vapour is cooled, the pressure will fall with the temperature in accordance with the pressure – temperature curve for saturated vapour. A temperature will be reached at which the liquid begins to freeze. Any further reduction in temperature will cause the transformation of the liquid into solid. This temperature and its corresponding pressure are known as the triple point for the particular substance. Only at this temperature and pressure can the substance exist simultaneously in solid, liquid and vapour forms.

1. Повторите следующие слова за диктором:
contained, opening, eventually, surrounding, appropriate, preferable, conversely, expanding, pure, triple, point, exist, simultaneously, curve, temperature, pressure, substance, transformation, corresponding.

2. Укажите в упражнении 1: а) существительные, б) наречия, в) глаголы, г) прилагательные, д) причастия и переведите их.

3. Образуйте существительные от следующих глаголов:
to contain, to surround, to expand, to point, to exist, to curve, to boil, to press, to vary, to steam.

4. Составьте сочетания из указанных ниже слов и переведите их на русский язык. Составьте предложения с этими словосочетаниями на английском языке.
a) exit, appropriate, preferable, surrounding, curve.
б) pressure, temperature, gas, atmosphere, volume.

5. Составьте предложения и переведите их на русский язык.
1. Curve, in accordance with, the pressure, the pressure temperature, for, will, the temperature, fall, vapour, saturated, with.
2. Contained, the work, gas, done, is at, the expense, by, an, expanding, of , the, in, the, gas, produced, heat.
3. Saturation, the, is, the surface, to, the, of, the, in, vapour, with, it, corresponding, temperature, temperature, liquid, pressure, contact, of, the.

6. Ответьте на вопросы.
1. What is boiling point?
2. When does liquid boil?
3. What happens to a gas which is allowed to expand in an engine cylinder?
4. What is a triple point?
5. What will cause any further reduction in temperature?
6. When can the substance exist simultaneously in solid, liquid and vapour forms?

THE JOULE-THOMSON EFFECT

Прочитайте текст. Запомните, что:
– combustion is a process of burning; destruction by fire;
– resist means oppose; use force against in order to prevent the advance of. 
What is the Joule-Thomson effect?
If a perfect gas is allowed to expand freely, without doing work (e.g. through a throttle valve) there is no change in its temperature. In practice, however, the temperature changes slightly, because work isdone by or against the intermolecular forces. This change, known as the Joule-Thomson effect, may be a rise or fall. In the case of air and similar gases at high pressures and low temperatures it is a fall. This fact is used in the laboratory for the production of extremely low temperatures.
What are the principal ways in which heat is produced?
The sun provides the earth with a continuous supply of heat. Many chemical reactions result in the formation of molecules which have a smaller store of heat energy than those from which they were produced, the difference is transferred to the surroundings which are thereby heated. Combustion is the most important case of such a chemical change. In human beings, animals, plants and even vegetables and fruits after gathering, a kind of slow combustion is always in progress, so that these also are sources of heat.
Whenever two substances are in contact and one moves relatively to the other, the energy which has to be expended in producing the movement, that is to say in overcoming frictional resistance, appears as heat. Thus pumping water through a pipe, or circulating air through a duct by means of a fan, or driving a machine of any kind, are all processes in which the energy expended is converted into heat. 
The compression of gas produces heat because the piston or other moving surface which pushes the molecules of gas forward “speeds them up”. Whenever an electric current flows, the electrical energy appears as heat directly, as in the case of an electric heater or lamp, or part of it does so while the rest is converted into mechanical power and so ultimately into heat, as in the electric motor.

1. Повторите слова за диктором.
Throttle, valve, intermolecular, Joule-Thomson effect, extremely, supply, result in, store, combustion, source, relatively, expend, frictional, resistance, pump, pipe, circulating, whenever, compression, molecule.

2. Прочитайте слова, обратите внимание на особенности их написания и произношения.
1) valve, wave, value, volume;
2) expend, expand, expance, expect;
3) effect, affect, afreet, afrait;
4) pump, pipe, paper, power;
5) source, south, thought, supper, supreme;
6) store, story, strong, stroke.

3. Из указанного ниже списка слов выберите термины и переведите их на русский язык:
paper, valve, supper, stroke, combination, combustion, expence, expand, wave, volume, surface, resistance, substance, contact, water, compression.

4. Закончите предложения и переведите их на русский язык.
1. The pressure will fall with the temperature in accordance with the...
2. Any further reduction in temperature...
3. In practice, the temperature changes ...
4. This fact is used in the laboratory ...
5. Combustion is the most important case ...
6. The sun provides the earth with ...
7. Pumping water, driving machine of any kind and etc. are all the processes ...

5. Переведите предложения на английский язык.
1. На практике, однако, температура незначительно меняется, так как совершается работа межмолекулярными силами или против них.
2. Этот факт используется для получения крайне низких температур в лабораторных условиях.
3. Это изменение, известное как эффект Джоуля-Томсона, сопровождается повышением или понижением температуры.

6. Ответьте на следующие вопросы:
1. What is combustion?
2. What does resist mean?
3. What is the Joule – Thomson effect?
4. What does the compression of gas produce and why?

REFRIGERATION
Прочитайте текст. Запомните определение термина refrigeration. Ответьте на вопрос: How does a thermocouple operate?
What is refrigeration?
Refrigeration is the transfer of heat from a substance to be cooled to somewhere else. As heat flows naturally from any body into any other colder body with which it is in contact, refrigeration is simple when a supply of some suitable colder substance is available. For example, fish can be cooled by packing ice around them.Where a suitable colder substance is not available then one has to be produced, a complicated procedure involving the expenditure of energy: it is a process of this kind that is usually implied when the term refrigeration is used.
Nearly all refrigerating plants utilize the lowering of temperature which results from the controlled evaporation of a liquefied gas. When only small refrigerating effects are required they can be obtained by the direct application of electricity through a suitable thermocouple.
How does such a thermocouple operate?
In its simplest form a thermoelectric cooling device consists of pairs of semiconductor blocks connected in series and arranged as a sandwich, one face of which becomes hot and the other cold when a suitable direct current is applied. Therefore in effect, heat is taken from one side and discharged on the other an ample heat sink being provided for its removal.
What is a heat sink?
A heat sink is a means for disposing of unwanted heat, usually by using it to increase the temperature of water, which is then run to waste.

1. Переведите термины.
Piston, to push, heater, ultimately, refrigeration, to transfer, expenditure, to imply, refrigerating plant, to result from, controlled evaporation, thermocouple, device, semiconductor block, in series, face, direct current, in effect, to discharge, sink.

2. Словам под буквой а) подберите соответствующий перевод из б):
а)                                                                           б)

semiconductor                                                       охлаждение
charge                                                                    приводить к
face                                                                        обогреватель
plant                                                                       поверхность, сторона
to result from                                                         последовательно
to result in                                                              термопара
heater                                                                     заряд
in series                                                                  испарение
thermocouple                                                         вытекать из
evaporation                                                            полупроводник
refrigeration                                                           завод, установка

3. Прочитайте и переведите слова, обращая внимание на способы их образования:
a) to conduct – conductor – semiconductor – conductance – conductivity;
б) to charge – charge – chargable – discharge – recharge;
в) vapour – vaporize – vaporization – evaporation;
г) refrigerate – refrigerator – refrigeration;
д) to heat – heat – heater – overheat – superheat – superheater –
superheating – overheating.

4. К указанным ниже глаголам подберите подходящие су-ществительные, переведите на русский язык:
a) to compress, to heat, to transfer, to convert, to push, to generate, to cool.
б) liquid, molecules, current, gas, energy, face.

5. Закончите предложения и переведите их на русский язык.
1. Fish can be cooled …
2. Refrigeration is the transfer …27
3. Heat is taken from one side and …
4. A heat sink is a …

6. Ответьте на вопросы.
1. What does the compression of gas produce?
2. What is refrigeration?
3. How do all refrigerating plants operate?
4. How does a thermocouple operate?

FRIGISTOR
Прочитайте текст. Запомните, что:
– corrode means to wear away, destroy slowly by chemical action or disease;
– corrosion means corroding or being corroded.

What is a frigistor?
Frigistor is simply the trade name to a thermo-cooling device manufactured by one particular manufacturer.
What are the advantages of thermoelectric cooling?
The device is small in size: a 15 A unit typically measuring less than 1 in. square x ¼ in. thick (25 mm x 6 mm). 
Because of their small size they are very suited to the small refrigerating effects often required in electronics, in instrumentation and for some medical purposes.
They can produce very low temperatures: -130 F (-90 C), and lower in some circumstances. Thermoelectric cooling is at the moment only viable, from the economic standpoint, in the smaller powers although this position will improve as their use increases enabling manufacturing costs to be reduced.
How is the evaporation of a liquid used to produce cold?
A liquefied gas is allowed to vaporize through a controllable nozzle in such a way that the latent heat of vaporization is taken from the substance to be cooled. How is this accomplished?
In the simplest equipment the liquefied gas is allowed to discharge at a controlled rate through spray nozzles situated in the space to be cooled.
It follows that the gas used must be inexpensive (since it is discharged to waste), free from corrosive or toxic effects, non-inflammable and have as high a latent heat as possible.
Nitrogen is the gas most commonly used with this system which has advantages where fairly short period of refrigeration is required, as in transport or overnight storage. The principle is also used in one form of in-line deep freeze equipment except that in this application means are usually provided for the recovery and reliquefaction of the gas used.
The use of liquid nitrogen for refrigeration is increasing, but the most common method of large scale and small scale refrigeration is where the gas used does not come into actual contact with the substance to be cooled and in which the gas is recompressed and again liquefied for re-use.
How can this be done?
By using one of two systems:
1. The vapour compression system.
2. The absorption system.

1. Повторите слова за диктором.
Disposing, unwanted, waste, trade name, thermocooling, unit, in.square, electronics, instrumentation, viable, vaporize, nozzle, equipment, spray, corrosive, toxic, noninflammable, in-line, means, recovery, reliquefaction, recompressed.

2. Прочитайте и переведите слова, обращая внимание на словообразовательные элементы.
a) reuse, recovery, reliquefaction, recompression, reconstruct;
б) thermocooling, thermocouple, thermonuclear, thermodynamic;
в) discharge, dispose, dislocate, distribute, distruct, disalt;
г) unwanted, unknown, unemployment, uncontrolled.

3. Переведите и запомните следующие сокращения:
A = ampere
a.c. = alternating current
d.c. = direct current
Btu/h = British thermal units per hour
Btu/min = British thermal units per minute
cal. = calorie
ft = foot-feet
hp = horsepower
in = inch
J = Joule
kcal = kilocalorie
KW = kilowatt
KV = kilovolt
lb = pound
lbf = pound per foot
C = Centigrade
F = Fahrenheit

4. Переведите на английский язык следующие словосочетания и предложения:
1. Теплоотвод представляет собой способ удаления нежелательной теплоты ...
2. Фригистор – просто торговая марка, присвоенная термоохлаждающему устройству, ...
3. ... часто требующихся в электронике, контрольно-измерительных приборах, ...
4. Они могут производить очень низкие температуры. 
5. Термоэлектрическое охлаждение в настоящий момент нерентабельно с экономической точки зрения только при малой мощности, ....

5. Ответьте на вопросы.
1. How is the evaporation of a liquid used to produce cold?
2. How can this be done?
3. How can we produce cold?30
4. What gas is commonly used where short period of refrigeration is required?
5. What does corrode mean?
6. What does corrosion mean?
7. What is a frigistor?
8. What are the advantages of thermoelectric cooling?

6. Расскажите о: The advantages of thermoelectric cooling

TEXTS FOR TRANSLATION INTO ENGLISH
Понятия и определения в области кондиционирования воздуха и холодильной техники.
Principles and Definitions in Air Conditioning and refrigerating.
Переведите на английский язык.
Какие шкалы температур используются?
Только две шкалы температур являются важными: Стоградусная (Цельсий) и по Фаренгейту. На первой точка замерзания воды при атмосферном давлении обозначается 0 ˚С, точка кипения 100 ˚С, поэтому разность между двумя уровнями температур составляет 100 ˚С. На последней – точка замерзания соответствует 32 ˚F, а точка кипения 212 ˚F, таким образом, разность между двумя уровнями составляет 180 ˚F. Следовательно, изменение температуры в 1 ˚С аналогично в 1,8 ˚F.
Следует соблюдать осторожность при переводе разности температур в сравнении с переводом действительной температуры. Например, разность температур в 9 ˚F должна соответствовать разности в 5˚С, тогда как действительная температура при 9 ˚F должна соответствовать – 12,8 ˚С.
Что является абсолютной температурой?
На шкале абсолютной температуры (которая может быть или Стоградусной (Цельсий) или по Фаренгейту) 0 ˚ представляет наиболее низкую достижимую температуру, при которой внутренняя энергия всех веществ равна нулю. Эта температура: –273,1 ˚С или –459,6 ˚F, следовательно, чтобы перевести температуры Стоградусной шкалы в абсолютные ˚С, мы добавляем 273,1, а чтобы перевести температуры по Фаренгейту в абсолютные ˚F, мы добавляем 459,6.
Какие единицы используются для измерения теплоты?
Британская тепловая единица (Btu) используется в Соединенном Королевстве и в США. Калория используется в научных исследованиях и обычно там, где применяется метрическая система. 
Btu представляет собой количество теплоты, которое повышает температуру 1 фунта воды на 1 ˚С. Существуют две калории: малая калория или грамм-калория, т.е. количество теплоты, требуемое для повышения температуры одного грамма воды на 1 ˚С, и большая калория или килокалория (ккал), которая в 1 000 раз больше, т.е. количество теплоты, требуемое для повышения температуры 1 килограмма (кг) воды на 1 ˚С. Фригория – то же, что и калория, и используется европейскими авторами для обозначения мощности, которой обладает холодильная установка для удаления теплоты. 1 ккал = 3,968 Btu = 4,18 Дж. Джоуль в системе SI единица теплоты.
Что называется скрытой теплотой вещества?
Количество теплоты, которое должно быть добавлено единице веса вещества, чтобы перевести его состояние из твердого в жидкое (скрытая теплота плавления) или из жидкого в пар (скрытая теплота испарения). Она используется на преодоление межмолекулярных сил и не приводит к изменению температуры.

Что называется явной теплотой?
Это теплота, которая приводит к изменению температуры, когда единица веса вещества нагревается на 1 ˚С, прирост явной теплоты равен удельной теплоемкости.
Что называется удельной теплоемкостью?
Количество теплоты, которое требуется добавить веществу для того, чтобы произвести заданное повышение температуры изменяется в соответствии с природой вещества. Удельная теплоемкость вещества – отношение количества теплоты, которое повышает температуру заданного веса вещества на 1 ˚С, к количеству теплоты, которое производит такое же повышение температуры воды с таким же весом. Она не зависит от применяемой шкалы температур. По определению удельная теплоемкость воды равна 1 (единица).
Что называется насыщенным паром?
Это пар, температура и давление которого находятся в согласии с зависимостью «температура-пар-давление» для конкретного вещества. Пар, находящийся в контакте со своей жидкостью, называется насыщенным.
Что называется идеальным газом?
Это газ, который ведет себя в согласии с газовым законом: PV = MRT, где P – абсолютное давление, V – объем, M – масса, T – абсолютная температура, и R – есть постоянная для конкретного газа, зависящая от его молекулярного веса.
Объем прямо пропорционален температуре и обратно пропорционален давлению.
Кислород, азот, воздух и водород – примеры газов, которые являются почти идеальными при умеренных температурах и давлении. Газы, обычно применяемые при охлаждении, не являются идеальными при нормальных эксплуатационных условиях. За исключением двуокиси углерода их отклонения от газового закона незначительны при температурах и давлениях, обычно преобладающих со стороны низкого давления парокомпрессионной холодильной установки.
Что называется тройной точкой?
Если закрытый сосуд, содержащий только чистую жидкость и её пар, охлаждается, то давление в нем будет падать одновременно с температурой, в соответствии с кривой «температура-давление» для насыщенного пара. Будет достигнута температура, при которой жидкость начнет замерзать. Любое дальнейшее снижение температуры вызовет превращение жидкости в твердое тело. Эта температура и соответствующее ей давление известны как «тройная точка» для конкретного вещества. Только при этой температуре и давлении вещество может одновременно существовать в твердой, жидкой и парообразной фазе.
Что называется эффектом Джоуля – Томсона?
Если идеальному газу позволить свободно расширяться без совершения работы (например, через дроссель-клапан) его температура не изменится. На практике, однако, температура незначительно меняется, так как совершается работа межмолекулярными силами или против них. Это изменение, известное как эффект Джоуля-Томсона, сопровождается повышением или понижением температуры. В случае с воздухом и подобными газами при высоких давлениях и низких температурах наблюдается понижение. 
Этот факт используется для получения крайне низких температур в лабораторных условиях.
Что называется охлаждением? 
Охлаждение – это передача теплоты от вещества, которое следует охладить, куда-либо в другое место.
Что называется теплоотводом?
Теплоотвод представляет собой способ удаления нежелательной теплоты, обычно используя ее для увеличения температуры воды, которая затем сбрасывается.
Что называется Фригистором?
Фригисторы – просто торговая марка, присвоенная термоохлаждающему устройству, изготовляемому одним конкретным производителем оборудования.

TEXTS FOR TRANSLATION INTO RUSSIAN

Прочитайте и переведите текст. Обратите внимание на определения, данные перед текстом, запомните их.
steam – gas or vapour into which boiling water changes (dry steam; wet steam; dead steam etc.);
thermal – heat, thermal energy = energy of heat;
geo – form of Greek word for ‘earth’, used in combinations (geothermal, etc.)
radioactive – such metals as radium and uranium having atoms that break up and, in so doing, send out rays in the form of electrically charged particles capable of penetrating opaque bodies and of producing electrical effects.


Geothermal energy. The power under our feet
The deep regions of the earth are extremely hot, reaching temperatures in the molten interior of 2000°F or more. In most parts of the world, temperature increases gradually with depth-roughly 1.8 °F for every 100 feet. Huge local hot spots exist sufficiently close to the surface to be of practical value. These hot spots, with temperatures of about 150 to 750 °F, are known as geothermal reservoirs.
The energy in geothermal reservoirs consists of heat stored in rock and, to a smaller extent, in water or steam confined under pressure in rock fractures. To recover the energy, wells are drilled through the impermeable layers above the reservoir and the trapped water and steam rush to the surface.
Most geothermal reservoirs lie in areas of recent volcanic activity and movements of the earth's crust. Scientists believe that upheavals within the earth pushed hot molten and semisolid materials up from the interior creating local geothermal areas close to the surface. The heat behind this is the result of slow decay of radioactive elements, such as uranium and thorium, deep within the earth.
Experts estimate that only five to ten per cent of all geo-thermal reservoirs contain dry steam. More common are wet steam fields with water superheated from 350 to 700 °F. When the pressure is relieved by drilling into the field, the superheated water flashes into a mixture of 20 per cent steam and the rest hot water.
Power generating stations utilizing wet steam are already in operation in countries including Italy, Iceland, New Zealand, Japan and Russia.
The use of geothermal energy for large-scale heating of buildings was pioneered in Iceland where the climate requires house heat for over 300 days a year. Forty per cent of the country's population live in houses heated with local geothermal energy. In Roturua, New Zeland, over 1000 wells supply heat to houses, hospitals, hotels and various industrial 35 and commercial establishments. An air conditioner powered geothermal energy is operating at one 100-room hotel; the cost of running the unit is said to be only one-tenth that of an equivalent system with electrically operated compressors. In Iceland and parts of Russia, where the growing season is too short to support normal farming, fruits, vegetables and flowers are grown in large green-houses heated with natural steam or hot water.
Nobody expects geothermal energy to eliminate the need for fossil fuels. If developed, however, it will free for other uses vast amounts of scarce oil and natural gas.
Today, geothermal power provides less than one-tenth of a percent of our electricity needs.
Geothermal energy developed rapidly and intelligently together with other new energy sources such as the sun, tides, and nuclear fission will help to overcome the energy crisis of today.

Прочитайте и переведите текст. Обратите внимание на определения, данные перед текстом, запомните их.
boiler – metal container in which water, etc. is heated, eg. for producing steam in an engine;
test – examination or trial (of smth.) to find its quality, value, composition, etc;
installation – smth. that is installed, esp. apparatus;
ceramics – articles made of porcelain, clay, etc;
gallon – measure for liquids.
Million – watt U.S. solar boiler is tested in French Pyrenees.

At a French solar energy installation here in the Pyrenees, two US engineers have successfully tested a one-megawatt power-plant steam boiler designed to run on sunlight. The boiler worked successfully in a recent demonstration.
The engineers were pleased with the boiler's performance because it was the first time that a steam boiler – other than a laboratory-size model – has worked using sunlight. It is regarded as an important step in the research and development of this technology.
The one-million-watt boiler was specially built, to be tested in France. The French have the world's largest solar-energy test installation, which is primarily used to melt pure metals and ceramics at high temperatures – up to 6,000 degrees Fahrenheit. But this installation could also be used to power a one megawatt (1,000-kilowatt) boiler.
The 10-ton boiler was finished in February, tested with lamps simulating sunlight and then shipped to France. The eight-foot-tall boiler, which was carried atop a truck, scraped a bridge on the way up one mountain.
During the tests at Odeillo, 63 mirrors, each 20 by 25 feet, reflected sunlight from 2,000 small mirrors and focused the captured light into the boiler's cavity. The temperature rose to more than 1,500 degrees Fahrenheit and within an hour the boiler began to "superheat" its 200 gallons of water. With steam at full pressure, the boiler can be used in the usual way to run conventional turbines to generate electricity.
The one – megawatt boiler is a prototype, Larger five- and 10 megawatt boilers, which will be 29 and 60 feet tall respectively, are being built by three US companies under contract from the Federal Energy Research and Development Administration.

Прочитайте и переведите текст. Обратите внимание на определения, данные перед текстом, запомните их.
energy – capacity for, power of, doing work;
compound – (smth) made up of two or more combined parts;
lb = pound – weight (0,454 kg);
calorie – unit of heat;
catalyst – substance that causes the process of aiding or speeding up a chemical process by a substance that does not itself undergo any change.
Japan stores sunlight in crystals
Japan has managed to store the Sun's energy for 61 days in an important development in the use of solar power. Scientists have produced a stable chemical compound to store the energy and claimed it as a world breakthrough after 20 years' research.
Led by Professor Zenichi Yoshida of the engineering department of Kyoto university, they claim the compound will overcome the greatest hurdle to the practical use of solar power: the production of energy when the Sun is not shining.
The new compound has not been named but takes the form of a yellow crystal which is made by combining a petroleum derivative, called norbornadiene with methyl radicals and a substance named cyano.
It changes its molecular structure when exposed to sunshine. Professor Yoshida said that when a small catalyst of silver was applied to it the substance reverted to its original molecular structure, generating heat at any required moment.
If produced in liquid form, the compound would retain the energy for 61 days without a boost of sunshine.
The temperature of the compound does not rise when solar energy is stored. The energy takes the form of molecular change at normal temperatures. In this way energy is not lost through the dissipation of heat, a spokesman for Kyoto university explained.
Professor Yoshida said initial tests showed that 2.2 Ib of the substance would conserve 92,000 calories. The research team said a solar heater with a surface of a square metre could store 85 million calories of energy a year. The compound could also be transported while it stored energy.
If the compound was produced in solid form, it could store energy for indefinite periods if the silver catalyst was not applied. However, it would have to be produced in a more impure liquid for practical use.
Professor Yoshida said the new compound could be used to store energy for heating, cooling and eventually the generation of electrical power. There was little wastage and no pollution.

Прочитайте и переведите текст. Обратите внимание на определения, данные перед текстом, запомните их.
insulate – cover or separate (smth) with nonconducting materials to prevent loss of heat, prevent passage of electricity, etc;
insulator – device for insulating, esp. a device of porcelain used for supporting bare electric wires and cables;
offbeat – unusual; unconventional;
Fahrenheit – name of a thermometer scale with freezing-point at-32° and boiling-point at-212°.

Floating insulators
Floating casually on the water, the light-blue Sebra Solar Petals look like a decorator's offbeat addition to an outdoor swimming pool. Despite their lily-pad appearance, the light weight disks have a practical side: they heat pool water using energy from the sun.
Manufactured, by Engineering & Research Association, Inc. of Tucson, Ariz., the solar petals make use of a scientific principle commonly referred to as the "greenhouse effect". The sun's rays penetrate the petals, which then trap this heat radiation below the surface. Tiny air bubbles between the two plastic sheets of the disks help to maintain this heat and raise the temperature of a pool as much as 12 degrees Fahrenheit. The petals also significantly reduce water evaporation, and at night they slow the loss of heat built up during the day. Unlike one-piece pool-heating covers, the Sebra Solar Petals can easily be dropped into a pool and removed by one person. They can also be stored more conveniently and can be temporarily stacked in bright sunlight without danger.

Прочитайте и переведите текст. Обратите внимание на определения, данные перед текстом, запомните их.
generator – machine or apparatus that generates electricity, steam, gas, vapour, etc;
cryogenic (temperature) – extra low temperature, superlow temperature, very low temperature;
conduct – transmit; allow (heat, electric current) to pass along or through;
conductivity – property or power of conducting.

Generator 99.3 per cent efficient
A 1.000 kW turbogenerator with a cooling temperature of 269 °C –close to absolute zero – has been made and tested in our country.
In power engineering we have been building larger and larger capacity generators because they are more economical. We have 800.000 kW generators in serial production in our country; at the Elektrosila Association they are testing a 1.200.000 kW generator, and have even begun thinking about a 2.000.000 kW generator.
But you cannot go on increasing size indefinitely, for with size you must also increase structural strength, and eventually you reach a point when you simply cannot do it. Increasing the loading is no better, for this soon leads to overheating. That's where the cryogenic generator comes in. The steel rotor of a conventional turbogenerator, which can weigh upwards of 100 tons, is replaced in the cryogenic generator by a revolving vessel of 770 mm diameter, at present the largest in the world, in which a coil of niobium-titanium alloy is mounted and kept at a temperature of – 269 °C by liquid helium.
In this cosmic cold, the windings acquire the amazing property of superconductivity – they have no resistance to current and so do not heat up, while generating a very large magnetic flux.
The efficiency can thus be raised to 99,3 per cent, and a unit capacity of more than 5 million kW may well be within our reach.














Грамматический материал

Времена английского глагола. Активный залог
	Употребление
	Образование

	Indefinite
показывает действие как факт (обычное, повторяемое)
	Present
Past
Future
	глагол в личной форме

	Continuous
показывает действие как процесс
	Present
Past
Future
	
to be + ing

	Perfect
показывает действие, законченное до определённого момента в настоящем, прошедшем и будущем
	Present
Past
Future
	
to have + причастие II

	Perfect Continuous
показывает действие, начатое некоторое время назад и все ещё продолжающееся или только что закончившееся
	Present
Past
Future
	
to have been+ ing



Таблица времён. Действительный залог
	 
	Время
	Формы
	Обстоятельство времени

	Indefinite
	Present
	I, we
you, they
he, she, it
	
ask
asks
	usually, sometimes, every day, often, seldom

	
	Past
	+ed или
II ф. неправ. глагола 
	asked
wrote
	yesterday
last year 3 years ago

	
	Future
	I, we
все остальные
	will ask
ask
	tomorrow
next year in 3 years

	Continuous
	Present
	am
is
are
	asking
	now, at present

	
	Past
	was
were
	asking
	yesterday from 5 till 6

	
	Future
	will be
	asking
	tomorrow from 5 till 6

	Perfect
	Present
	have
has
	asked
	just, ever, never, yet, already, today, this year for, since

	
	Past
	had
	asked
	by 3 o'clock yesterday

	
	Future
	will have
	asked
	by 3 o'clock tomorrow

	Perfect
Continuous
	Present
	have been
has
	asking
	for, since

	
	Past
	had been
	asking
	for, since

	
	Future
	shall have been
will
	asking
	for





Measures of Length & Areas - Меры длины и площади
	Англ.
	Рус.
	Сокр.
	 

	inch
	дюйм
	1 in
	=
	2,54 cm
	 
	 
	 
	 
	 
	 

	foot
	фут
	1 ft
	=
	12 in
	=
	30,5 cm
	 
	 
	 
	 

	fathom
	фатом
	1 f, fm
	=
	6 ft
	=
	182 cm
	 
	 
	 
	 

	yard
	ярд
	1 yard
	=
	36 in
	=
	3 ft
	=
	91 cm
	 
	 

	furlong
	фарлонг
	1 fur
	=
	220 yards
	=
	201,168 m
	 
	 
	 
	 

	statute mile
	миля сухопутная
	1 mile
	=
	1760 yards
	=
	1609 m
	 
	 
	 
	 

	nautical mile
	миля морская
	1 m
	=
	6080 ft
	=
	1853 m
	 
	 
	 
	 

	centimetre
	сантиметр
	1 cm
	=
	0,39 in
	 
	 
	 
	 
	 
	 

	metre
	метр
	1 m
	=
	39,4 in
	=
	3,28 ft
	=
	1,09 yard
	=
	100 cm

	kilometre
	километр
	1 km
	=
	1094 yards
	=
	0,6 mile
	=
	1000 cm
	 
	 



Measures of Weight - Меры веса
	Англ.
	Рус.
	Сокр.
	 

	ounce
	унция
	1 oz
	=
	28,35 g
	 
	 

	pound
	фунт
	1 lb
	=
	16 oz
	=
	454 g

	stone
	стоун
	1 stone
	=
	14 ft
	=
	6,34 kg

	gram
	грамм
	1 g
	=
	0,035 oz
	 
	 

	kilogram
	килограмм
	1 kg
	=
	2,2 lb
	=
	1000 g

	ton
	тонна
	1 ton
	=
	2204,6 lb
	=
	1000 kg



Measures of Capacity, Liquid - Меры емкости жидких тел
	Англ.
	Рус.
	Сокр.
	 

	pint
	пинта
	1 pt
	=
	0,568 l
	 
	 

	quart
	кварта
	1 q
	=
	2 pt
	=
	1,136 l

	gallon
	галлон
	1 gal
	=
	8 pint
	=
	4,54 l

	bushel
	бушель
	2 bushel
	=
	36,3 l
	 
	 

	litre
	литр
	1 l
	=
	1,76 pint
	=
	0,22 gal



Thermometer Scale - Шкала температур
Fahrenheit to Centigrade (Celsius)
C° = 5/9 ( F° - 32 )
Centigrade (Celsius) to Fahrenheit
F° = 9/5 ( C° + 32 )
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