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Предисловие

Пособие, состоящее из трех разделов, содержит оригинальные неадап​тированные, современные тексты из британской и американской научно-технической литературы, подобранные как для самостоятельной работы студентов, так и для аудиторных занятий под руководством преподавателя. В текстах, предназначенных для изучающего и поискового чтения, рассматри​ваются типы компрессоров, их эксплуатация и техническое обслуживание. К основным текстам, отмеченным буквой А, даны словарные блоки, включаю​щие активную лексику, прежде всего специальные термины. Кроме того, в пособие включены разнообразные лексико-грамматические упражнения, способствующие развитию и закреплению навыков понимания и перевода научно-технической литературы на английском языке, а также  умения вести беседы по изучаемой тематике.

Пособие предназначено для студентов старших курсов, обучающихся по специальности «Компрессоры» на на факультете «Энергомашиностроение».

Аннотация

Пособие содержит тексты из оригинальной научно-технической литературы на английском языке, словари, включающие активную лексику, прежде всего терминологию, лексико-грамматические упражнения, способствующие развитию навыков чтения и перевода научно-технической литературы, а также умения вести беседы на профессиональные темы.

Пособие предназначено для студентов старших курсов обучающихся по специальности «Компрессоры» на факультете «Энергомашиностроение».

Кульбакова Т.И.

Unit 1

New Words and Word Combinations:

available – доступный, имеющийся в распоряжении

rate – 1. норма, ставка, 2. темп, скорость, 3. разряд, класс, сорт, 4. степень, 5. величина, расход (воды), 6. производительность, 7. отношение, пропорция.

flow rate – расход потока

pipe – труба, трубопровод

range – ряд, область распространения, сфера, предел, размах, диапазон 

reliability – надежность, достоверность

to maintain – поддерживать, обслуживать, содержать в исправности

maintenance – содержание и техническое обслуживание, уход, текущий ремонт

bellows – воздуходувные мехи

on a large scale – в большом масштабе

ratio – отношение, пропорция, коэффициент, соотношение (between; of; to)

compression ratio – коэффициент сжатия 

at a ratio of three to one – в отношении трех к одному

to operate – работать, действовать, функционировать

operating pressure – рабочее давление

efficiency –
1.эффективность, результативность, 2. производительность, 

3. коэффициент полезного действия 

pressure drop – падение давления, перепад давления

compressor displacement – рабочий объем цилиндров компрессора

energy consumption – потребление энергии

stage – период, стадия, ступень

compressor stage – ступень компрессора

ise

 HYPERLINK "javascript:openGlossaryWindow('/glossdata/Isentropic_compression.html')"
ntropic compression – адиабатическое сжатие

psi – pound on square inch – фунт на квадратный дюйм, 14.5 psig = 1 bar

volumetric efficiency – 1.объемная производительность, объемный кпд,

2. коэффициент подачи (компрессора)

shaft input power – мощность на валу; мощность, передаваемая валом

air blast – воздушное дутье, струя сжатого воздуха

1. Read and translate text 1A using a dictionary.

Text 1A. Introduction to Air Compressors

Air compressors are utilized to raise the pressure of a volume of air. Air compressors are available in many configurations and will operate over a very wide range of flow rates and pressures.

The first air compressor used by mankind was the human lung. Compressed air was expelled by primitive man to give glowing embers sufficient oxygen to allow them to flare up into a fire. Healthy human lungs are capable of processing 3.5 cubic feet of air per minute (0.1 m3/min.) and can compress this air up to 1.16 psig (0.08 bar). The human lung is also considered to have the highest reliability and lowest maintenance of all compressor types.

The middle of the Third Millennium saw the development of the first mechanical air compressor, a hand operated bellows. Advances in metal working processes led to the development of the more efficient foot bellows compressor around 1500 B.C.

Hand and foot bellows compressors, along with a bellows design driven by a water wheel, provided compressed air for over two thousand years before the first "blowing cylinder" compressor was invented in 1762. "Blowing cylinder" compressors were capable of producing an air blast of approximately 14.5 psig (1 bar).

Construction of the Mt. Cenis tunnel in the Swiss Alps, started in 1857, was the first successful distribution of compressed air on a large scale. During the construction of the tunnel, compressors were installed at both ends of the tunnel. The compressed air was then piped to rock drills inside the tunnel. When completed, the compressed air distribution system included almost 23,000 feet (7010 m) of piping.

Air Compressor Principals.

All air compressor designs utilize four (4) basic principals:

Staging. During the compression process, the temperature increases as the pressure increases. This is known as polytopic compression. The amount of compression power also increases as the temperature increases. Compressors are staged thereby reducing the temperature rise and improving the compression efficiency. The temperature of the air leaving each stage is cooled prior to entering the next stage. This cooling process is called intercooling. Volumetric efficiency also increases with multi-stage compression since the pressure ratio over the first stage will be decreased. 

Intercooling. A heat exchanger or intercooler is used to cool the compressed air between stages. The intercooler may be either air-cooled or liquid (water)-cooled. Perfect intercooling is achieved when the air temperature leaving the intercooler is identical to the air temperature entering the compressor. Minimum compressor power consumption can be achieved with perfect intercooling and when the pressure ratio across all stages is the same. Perfect intercooling is difficult to achieve in actual practice since the cost of either the heat exchanger(s) or the cooling water is prohibitive. Intercooler selection typically provides air at 10 0F (-12 0C) to 15 0F (-9 0C) above the ambient temperature. Selection of the most efficient number of compressor stages is determined by the actual operating pressure and desired compressor efficiency.

Compressor displacement and volumetric efficiency. Theoretically, the capacity of the compressor is equal to the swept volume or amount of air drawn into the compression area. Actual compressor capacity will be reduced by pressure drop on the intake side, preheating of the intake air, internal and external air leakage and expansion of air in the clearance volume. Volumetric efficiency is the ratio of compressor capacity to compressor displacement.

Specific energy consumption. The specific energy consumption of a compressor is defined as the shaft input power per unit of compressor capacity. Specific energy consumption is typically measured in bhp/100 cfm. 

Air Compressor Types. Current day air compressor technology includes two (2) basic groups, positive displacement and dynamic. Positive displacement and dynamic compressors are further segmented into several compressor types as shown in figure 1.

2. Answer the questions.

1. When was the first mechanical air compressor developed? 2. What was the first successful distribution of compressed air on a large scale? 3. What basic principals are utilized by all air compressor designs? 4. What is the purpose for staging the compressors? 5. When is perfect intercooling achieved?

3. Translate the following word combinations into Russian:

to operate over a wide range of flow rates and pressures, to be capable of processing 3.5 cubic feet of air per minute, compressed air distribution system, minimum compressor power consumption, actual operating pressure, desired compressor efficiency, shaft input power.

4. Speak about:

a) the history of air compressors,

b) air compressor principals, air compressor types.
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Fig 1. Types of compressors

5. Translate the sentences paying attention to Complex Subject.

A. 1.The human lung is also considered to have the highest reliability and lowest maintenance of all compressor types. 2. During the construction of the Mt. Cenis tunnel in the Swiss Alps, compressors were reported to be installed at both ends of the tunnel. 3. The lifetime of the equipment is assumed to be 30 years. 4. These variations were found to make little difference in the results.

B. Make up (in writing) sentences using the words in brackets according to the following model:

Model: The value increases (assume) →The value is assumed to increase.

1. During the compression process, the temperature increases as the pressure increases (prove). 2. A heat exchanger or intercooler is used to cool the compressed air between stages (suppose). 3. Density changes with temperature (know). 4."Blowing cylinder" compressors were capable of producing an air blast of approximately 14.5 psig (1 bar) (say). 5. The value is derived from the above equation (suppose).

6. Translate the sentences paying attention to Complex Object.

A. 1. We know the principle of operation of all types of automatic valves to be similar, although structural details may differ considerably. 2. We expect the scientist to be involved in the work. 3. We proved this suggestion to be wrong. 4. We don’t think this approximation to be of value in this case. 5. We know air compressor designs to use four main principles. 6. We expect the equipment to operate reliably.

B. Answer the questions. Express you opinion using words in brackets.

Model: Do they take interest in their future speciality?(expect) → We expect them to take interest in their future speciality.

1. Do you know that minimum compressor power consumption can be achieved with perfect intercooling? (expect). 2. Is volumetric efficiency the ratio of compressor capacity to compressor displacement (know). 3. Is the capacity of the compressor equal to the swept volume or amount of air drawn into the compression area (suppose). 4. Do you know that current day air compressor technology includes two (2) basic groups, positive displacement and dynamic (assume).

7. Pay attention to the translation of some word combinations.

Singular in Russian
Plural in English

В некотором отношении
In some respects

В различное время
At different times

Виды деятельности
Activities

Непрерывное совершенствование
Continuous improvements

Практическое применение
Practical applications

С целью
For purposes of

Plural in Russian
Singular in English

В больших промышленных масштабах
On a large production scale

Машины
Machinery

Не должен вызывать трудностей
Should not be a problem

Рабочие характеристики
Performance

8. Find English equivalents to the following words:

поршневой компрессор, ротационный компрессор, объемный компрессор, всасывающий фильтр, впускной (всасывающий) клапан, верхняя мертвая точка, абсолютное давление на квадратный дюйм

positive displacement compressor, intake filter, intake valve, top dead center, reciprocating compressor, rotary compressor, psia – pressure per square inch absolute 

9. Read and translate text 1B.

Text 1B. Positive Displacement Compressors

Positive displacement compressors increase the pressure of a given quantity of air by reducing the space occupied by the air at the original pressure.

Atmospheric air is drawn through the intake filter and intake valve into the one (1) cubic foot cylinder by the movement of the piston towards the bottom of the cylinder. When the piston is at its lowest point in the cylinder (BDC), one cubic foot of air at atmospheric pressure (14.7 psia) is contained within the cylinder. As the piston begins to move upwards into the cylinder, the piston begins to increase the pressure of the air and closes the intake valve. The piston continues to move thereby reducing the volume of the cylinder. When the piston is at its' highest position top dead center (TDC), the volume of the cylinder has been reduced and the air pressure has been increased.

Positive-displacement compressors are available in two basic styles, reciprocating and rotary. Each of these basic styles is then further segmented by different technologies.

10. Answer the questions.

1.What is the principle of operation of positive displacement compressors? 2. What two basic styles of positive displacement compressors are available? 3. What is the pressure in the cylinder when the piston is at its lowest point? 4. When does the pressure of air begin to increase? 5. When has the air pressure been increased?

11. Find English equivalents to the following words:

расположение, повторно-кратковременный режим, одностороннего действия, двойного действия, самоходный, нагнетательный насос, положительное давление, смазывание разбрызгиванием, безмасляный, выносить

automotive, double-acting, tolerate, intermittent duty operation, layout, oilless, splash lubrication, pressure pump, single-acting, positive pressure
12. Read and translate text 1C, paying attention to the translation of the following words:

duty – работа, производительность, режим (машины), мощность

control pressure 
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давление в системе регулирования (управления)
process
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тех.
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 технологический процесс, процедура
Text 1C. Reciprocating Compressors

Reciprocating compressors were the first of the modern air compressor designs. Reciprocating compressors utilize a piston moving within a cylinder to compress low-pressure air to high pressure. They are available in single-acting and double-acting configurations. Each of these configurations utilizes a variety of cylinder layouts.

Single-Acting Reciprocating Air Compressors.

This style of reciprocating air compressor utilizes automotive type pistons, connecting rods and crankshaft. All compression takes place on the top of the piston. Single-acting air compressors are available in either single-stage or multi-stage compression and can either be air-cooled or liquid (water)-cooled. Single-stage and two-stage are the most common reciprocating compressors utilized in 100 psig (7 bar) plant air applications.

Lubrication of single-acting compressors is accomplished with either a positive pressure oil pump or splash rod. Compressors with oil pumps are rated for continuous duty while splash lubricated units are suitable for intermittent duty operation.

Single-acting air compressors are available in lubricated, non-lubricated and oil-less designs. Non-lubricated cylinder designs utilize PTFE style rider and wear rings on the pistons. Oil-less designs, utilizing sealed-for-life bearings, are frequently applied on applications that cannot tolerate air compressor lubricants in the process or product. 

Single-acting air compressors are most frequently purchased as either a base-mounted or tank-mounted compressed air package. The package normally consists of the compressor, drive motor or engine, control pressure switch, air receiver tank (tank-mounted units only) and tank drain valve. A belt guard style aftercooler may also be included.

Double-Acting Reciprocating Air Compressors.

This style of reciprocating air compressor utilizes a double-acting piston (compression takes place on both sides of the piston), piston rod, crosshead, connecting rod and crankshaft. Double-acting compressors are available in single and multi-cylinder and single and multi-stage configurations. Single-cylinder, single-stage and double-cylinder, two-stage configurations are the most common styles found in industrial applications. Most double-acting air compressors are available either water-cooled or air-cooled.

Lubrication of double-acting compressors is accomplished with a positive pressure oil pump. Compressors are normally rated for continuous duty operation.
Double-acting compressors are available in lubricated and non-lubricated designs. Non-lubricated cylinder designs utilize PTFE style rider and wear rings on the pistons. Distance pieces are normally added between the cylinder and crosshead to prevent oil migration into the oil-free cylinder.

Double-acting air compressors can be purchased as a packaged air system, however larger horsepower units are usually field installed on a concrete foundation. Although double-acting compressors can still be purchased, oil-injected rotary screw compressors have effectively become the standard choice for 100 psig plant compressed air systems.

12. a) Find the description of single-acting and double-acting reciprocating air compressors in the text. Name their parts using the following words and word combinations:

belt guard – кожух ременной передачи

piston rod – поршневой шток

crosshead – крейцкопф, ползун

connecting rod – шатун, соединительный шток, соединительная тяга

crankshaft – коленчатый вал

rider – ползун, насадка

wear ring – износостойкое кольцо

base mount – опорная плита, фундаментная рама

sealed-for-life – герметизированный на весь срок службы

bearing – подшипник

air receiver – воздухосборник, воздухоприемный цилиндр (компрессора)

13. Translate the following word combinations into Russian:

1-automotive type pistons; 2- most common reciprocating compressor; 3- intermittent duty operation; 4- continuous duty operation 5- splash lubricated units; 6- non-lubricated cylinder designs; 7- oil-less compressor; 8- positive pressure oil pump or splash rod; 9- sealed-for-life bearings; 10- positive pressure oil pump; 10- single-stage air-cooled compressor; 11- multi-stage liquid (water)-cooled compressor.

14. Answer the questions:

What are the most common reciprocating compressors utilized in 100 psig (7 bar) plant air applications? 2. What compressors are rated for continuous duty? 3. What compressors are suitable for intermittent duty operation? 4. Where does the oil-less designs find their application?

Unit 2

New Words and Word combinations:

сapacity – мощность, нагрузка, производительность

controls – элементы управления

air flow – воздушный поток

variable pressure – скользящее давление

pressure switch – мембранный переключатель, реле давления, датчик давления (масла)

compressor output – производительность компрессора

to match – (тех.) выравнивать, подгонять, пригонять

consumption – потребление, издержка, затрата, расход

oversized – (тех.) завышенного габарита 

shut off – выключать

band – диапазон

suction valve – клапан на стороне всасывания

unloader – разгрузочное устройство, разгрузочный клапан

run – ход, работа, действие

to run – работать, функционировать

regulation – регулирование

manual control – ручное управление

to regulate – регулировать, управлять

annunciate – возвещать, извещать, объявлять, уведомлять

NEMA (the National Electrical Manufacturers Association) – Национальная ассоциация производителей электрооборудования, ассоциация NEMA организация, устанавливающая стандарты электрооборудования в США

to monitor – контролировать, наблюдать, следить

cycle – тех. 1. (круговой) процесс, такт (при работе двигателя)

1. Read and translate text 2A using a dictionary.

Text 2A. Reciprocating Compressor Capacity Controls

Reciprocating compressors, being positive displacement, operate as constant-capacity and variable pressure machines. Since most air compressors are oversized for actual system air flow requirements, the unit will continue to increase the air system pressure until the safety valve(s) begin to vent the excess air compressor capacity. Obviously this is not a desirable operating condition. Capacity controls are therefore used to regulate the compressors output to match air system consumption. Capacity control systems also contribute to efficient air system operation since the power required operating the compressor falls when the compressor's capacity is reduced. The amount of power reduction depends on the type of control system.

A variety of methods are used to regulate the capacity of reciprocating air compressors.

Start-Stop Control – a pressure switch, installed on the outlet of the compressor or on the air receiver, senses the air system pressure. As the compressed air pressure increases, the pressure switch will open when the air pressure reaches the "stop" or "off" setting. The compressor motor then shuts off. When the air pressure falls in the air system, the pressure switch will close at the "start" or "on" setting. The compressor then restarts. This is the most efficient air compressor control system since the compressor does not consume power when it is not running. Although efficient, air systems utilizing start/stop controls, must be designed to limit the number of compressor motor start/stop cycles per hour. As a rule, most NEMA rated motors must not be started more than six (6) times per hour. Utilizing a wide pressure band between the start and stop settings combined with adequate air receiver storage capacity can prevent frequent cycling.

Start-Stop control systems are frequently used on small reciprocating compressors that run on a very low duty cycle.

Constant Speed Control – This style of control incorporates a method of unloading the air compressor without stopping the compressor motor. Unloading devices are typically fitted to the inlet (suction) valves of the compressor. When the air system pressure reaches the desired setting, pneumatic (or hydraulic) pressure is applied to the unloaders. The unloaders hold the suction valves open thereby preventing the air compressor from compressing the air within the cylinders. Operation of the unloaders is done with a pneumatic valve or with an electro pneumatic (pressure switch with solenoid valves) system.

Constant speed control will provide two (2) step regulation of a single-acting or double-acting compressor. Three (3) step control is frequently used on double-acting compressors. Two (2) step regulation will allow the compressor to operate at either 100% or 0% capacity. Three (3) step regulation will provide 100%, 50% and 0% capacity.

Constant speed control will also reduce the operating power requirements of the air compressor, however power is consumed to overcome mechanical losses associated with running the compressor.

The amount of time the compressor runs at 0% capacity or unloaded must be minimized since the air contained within the cylinder is being heated by its movement through the inlet valves. Excessive unloaded run time, generally over 30 minutes, can lead to compressor overheating.

Both start/stop and dual control should include a means of unloading the compressor when starting. Starting air compressors fully loaded can overload or overheat most standard NEMA rated electric motors.

Dual Control – combines both start/stop and constant speed control into a single control system. Manual dual control allows the compressor user to select either control method depending on actual operating conditions. Auto dual control automatically selects the most desirable control method. Auto dual control systems normally run the air compressor in constant speed control. When the compressor unloads, an unloaded run timer energizes. The unloaded run timer normally has a time range of 5 to 60 minutes. If the compressor does not re-load, the timer will shut the compressor off. The compressor will restart and reload when the pressure switch senses low pressure.

Modern, microprocessor based controls are available to provide auto dual compressor control, monitor critical compressor operating parameters, and provide annunciation and display of alarm conditions.

2. Answer the questions.

1. What the capacity controls are used for? 2. What does the amount of power reduction depend on? 3. What functions does the “Start-Stop Control” perform? Where is it installed? 4. What functions does the “Constant Speed Control” perform? 5. What capacity will two and three step regulations provide? 6. Why must the compressor run time at 0% capacity or unloaded be minimized? 7. What can lead to compressor overheating? 8. What modern controls are available?

3. Translate the word combinations into Russian and make up your own sentences:

capacity control system, air flow requirements, efficient air system operation, most efficient air compressor control system, compressor motor start/stop cycles, a wide pressure band, constant speed control, operating power requirements

4. Complete the sentences paying attention to the Adverbial Clauses of Time and Condition:

1. The air compressor will continue to increase the air system pressure until the safety valve(s) … (to begin to vent the excess air compressor capacity). 2. The pressure switch will open when the air pressure … (to reach the "stop" or "off" setting) 3.  The pneumatic (or hydraulic) pressure is applied to the unloaders when the air system pressure … (to reach the desired setting) 4. The timer will shut the compressor off if the compressor … (not reload) 5. The compressor will restart and reload when the pressure switch … (to sense low pressure)

5. Pay attention to the translation of some adverbs at the beginning of the sentence.

Actually, … 
В действительности же ( при 
противопоставлениях)

Briefly, …
Если говорить кратко, то

Environmentally,...
В отношении защиты окружа
ющей среды/


С экологической 
точки зрения

Experimentally, …
С экспериментальной точки 
зрения/


В экспериментальном 
отношении

Fundamentally, …
С теоретической точки зрения

Increasingly, …
Все в большей и большей сте
пени

Historically, …
1.Если обратиться к статистике, то; 2.С давних пор 

Obviously, …
Совершенно очевидно, что

Or, equivalently, …
Или, то же самое

Physically, …
В физическом плане/ Говоря языком физики

Recently, …
В последнее время

6. Pay attention to the translation of Participle I and Participle II:

1. The results obtained disagreed with earlier data. 2. The torque developed during start-up must be sufficient to start the compressor. 3. That lesson, once learned, was never forgotten. 4. The model suggested described adequately the thermodynamic peculiarities studied by Dr. D. 5. When being pure, water is a colourless liquid. 6. Strictly speaking, this finding means that this hypothesis cannot be rejected. 8. The experiment having been made, everybody was interested in the results. 9. The approach being based on mathematical methods is concerned with structural considerations. 10. Having taken everything into consideration the experimenter decided to carry out some more tests. 11. The two semi-empirical coefficients involved are the flow coefficient, also referred to as vena contracta factor, and the gas force coefficient. 12. Although efficient, air systems utilizing start/stop controls, must be designed to limit the number of compressor motor start/stop cycles per hour.

7. Translate the following sentences with the Absolute Participle Construction into Russian:

1. A new technique having been worked out, the results rose. 2. Well done, the device will function properly. 3. Having been given due attention, the problem was successfully solved. 4. Two samples were used, the former having low catalytic activity, the latter high activity. 5. There are many good conductors of electricity, silver and copper being the best of all. 6. A gas cooling down, the average speed of its molecules decreases. 7. With the experiment having been carried out, we started a new one. 8. The other conditions being equal, the accelerating will be the same. 9. All the equipment removed, the explorers stopped working. 10. 12. When starting a motor, with a full voltage starter, the inrush current can be more than six (6) times the motor's full load amps.

8. Read text 2B and answer the questions.

1. What explains the popularity of rotary compressors? 2. What are the parts of the rotary screw compressor? 3. What takes place during normal operation of an oil lubricated rotary screw compressor?

Text 2B. Rotary Screw Compressors

Rotary Screw Compressors are the most widely applied industrial compressors in the 40 (30kW) to 500 hp (373 kW) range. They are available in both lubricated and oil-free configurations. The popularity of rotary compressors is due to the relatively simple design, ease of installation, low routine maintenance requirements, ease of maintenance, long operating life and affordable cost.

Oil Lubricated Rotary Screw Air Compressor.

The simplicity and compactness of an oil injected rotary screw compressor allows the compressor package to include all of the components necessary to produce high quality compressed air.

The heart of the oil lubricated rotary screw compressor is the compression module or airend. The airend consists of two (2) precision ground helical rotors fitted inside the outer housing or stator. Bearing sets are fitted to each rotor to absorb axial and radial loads that develop during normal operation. Lubricating oil is injected directly into the compression chamber to seal the rotors and to cool the com
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pressed air. This cooling of the compressed air allows air to be compressed to as high as 200 psig (13.8 bar) in a single stage configuration. The remainder of the compressor package consists of an intake filter, drive motor, direct or v-belt drive system, oil separation system, controls, oil and aftercoolers. All components of the compressor are packaged on a common base frame that is either floor mounted or tank mounted. A noise silencing enclosure is frequently specified when the compressor is to be installed near the factory workforce. Compressors can also be provided with refrigerated air dryers and filters built into the package.

During normal operation of an oil lubricated rotary screw compressor, atmospheric air is drawn into the intake air filter due to the rotation of the rotors in the airend. Air enters the airend where it is mixed with lubricating oil. The air/oil mixture is compressed, exits the airend and flows into the oil separator tank. The oil separator tank acts as a reservoir for the oil, allows for the primary separation of the air from the oil, and houses the air/oil separator element. The air/oil separator reduces the oil content of the air to approximately 5 ppm by weight. Compressed air then flows into the aftercooler where the temperature is reduced from approximately 200 oF (93 oC) to 15 oF (-9 oC) to 25 oF (-4 oC) above the cooling medium temperature. The cooled air then enters the moisture separator where the condensed moisture is separated from the air. Compressed air then exits the compressor and the drain valve removes condensed moisture.

Hot oil from the oil separator tank flows into the oil-cooler through the temperature control valve. The temperature control valve is a mixing valve that maintains lubricating oil temperature (compressor operating temperature) high enough to maintain the required oil viscosity and to prevent formation of condensation in the oil. Circulation of the oil is maintained by the pressure differential between the oil separator tank and bearing and airend injection points.

9. Match the following parts of the sentence:

1.The heart of the oil lubricated rotary screw compressor is 
a. each rotor to absorb axial and radial loads that develop during normal operation.

2. The airend consists of two precision ground helical rotors 
b. fitted inside the outer housing or stator

3. Bearing sets are fitted to 
c. an intake filter, drive motor, direct or v-belt drive system, oil separation system, controls, oil and aftercoolers.

4. The remainder of the compressor package consists of
d. the compression module or airend

5. All components of the compressor are packaged on
e. refrigerated air dryers and filters built into the package

6. Compressors can also be provided with 
f. a common base frame that is either floor mounted or tank mounted.

10. Translate the sentences paying attention to Infinitive:

1. Usually, a pressure switch rated for the start and running amp load, is sufficient to safely operate the compressor.2. A coil, energized from the compressor control circuit, is used to close the three-pole contactor. 3. An overload relay, with three overload heaters, is installed to protect the motor from overload conditions. 4. These coefficients have to be determined experimentally.5. This was a tricky (сложный) design to calculate and it never saw success commercially. 6. In the gas industry these traditional valve models are used to predict the performance of complex reciprocating compressor systems. 7. Leave sufficient space around the compressor to permit routine maintenance. 8. A noise silencing enclosure is frequently specified when the compressor is to be installed near the factory workforce.

11. Read and translate text 2C.

Text 2C. Lubricated Rotary Screw Capacity Controls

Control of oil lubricated rotary screw compressors is either load/no load, modulation or a combination of load/no load and modulation.

Load/No Load Control – this control system consists of a control valve mounted on the airend inlet, a pressure switch that senses the compressor discharge pressure and vent valve located on the oil separator tank. During compressor start-up, the inlet valve is closed and vent valve is open. This permits the compressor to start unloaded to avoid overloading or overheating the main drive motor. Although the inlet valve is closed, a small quantity of air flows through a port in the inlet valve. Since oil is circulated by differential pressure across the compressor, some air pressure is required. When the pressure switch senses a need for compressor capacity, the inlet valve opens fully and the vent valve closes. The compressor operates fully loaded until the pressure switch senses that the air demand has been satisfied. The inlet valve closes and the vent valve opens. While running unloaded, the compressor will consume approximately 25% to 30% of its full load power. Auto Start/Stop control is typically used to shut the compressor down when unloaded run time is excessive.

Modulation Control – this control system consists of a control valve mounted on the airend inlet, a control regulator to throttle the control valve and sense compressor discharge pressure, and vent valve located on the oil separator tank. During compressor start-up, the inlet valve is closed and vent valve is open. This permits the compressor to start unloaded to avoid overloading or overheating the main drive motor. Although the inlet valve is closed, a small quantity of air flows through a port in the inlet valve. Since oil is circulated by differential pressure across the compressor, some air pressure is required. When the pressure switch senses a need for compressor capacity, the inlet valve opens fully and the vent valve closes. The compressor operates fully loaded until the control regulator senses that the air demand is decreasing. This decrease in demand causes the inlet valve to modulate or throttle towards the closed position. Modulation control is very effective in maintaining a stable discharge pressure. Power requirements in the modulated mode are quite high.

Load/No Load and Modulation – a combination of the two control methods allows the compressor to modulate as compressor demand falls. However, when the demand is reduced to below 70% of full load capacity, the control system will unload the compressor thereby reducing power consumption. Auto Start/Stop control can also be incorporated to shut the compressor off should the unloaded run time become excessive.

12. Answer the questions:

1. What does the load/no load control consist of? 2. What is the principle of operation of load/no load control? 3. What does the modulation control consist of? 4. What permits the compressor to avoid overloading or overheating?

13. Read text 2D and make a brief summary in English:

Text 2D. Rotary Screw Compressor Lubricants

Lubricating fluids are the life-blood of oil-lubricated rotary screw compressors. The lubricating fluids circulating within the compressor serve a number of functions including:

– Removal of the heat of compression generated during the compression process. The normal discharge temperature of a single stage, 125 psig (8.6 bar), oil-lubricated rotary compressor is approximately 200 0F (93 0C). Discharge temperatures would be in excess of 700 0F (371 0C) if the lubricant were removed.

– Sealing of the rotors and compression chamber to minimize the effect of "slip" and increase volumetric efficiency. Slip is the leakage of air from clearances between the two rotors and between the rotors and stator.

– Lubrication of bearings that support the rotors.

Rotary screw compressor lubricants are available in two (2) basic categories, mineral and synthetic. Synthetic lubricants have been developed specifically for the unique demands of rotary compressors and varying application requirements: diester – general purpose, wide operating application range, food grade (polyalphaolefin) – used in food applications when incidental contact with food may occur, polyglycol – oil and coolants used for high temperatures, long life applications, polyolester – severe duty, biodegradable, long life applications.

Use of synthetic lubricants offers many advantages over mineral base oils. Typically synthetic lubricants offer:

Superior lubricating properties reduce frictional losses and increase bearing life.

· High viscosity index for a wide range of operating temperatures.

· Outstanding mechanical separation reduces carryover and downstream contamination.

· Long operating life reduces maintenance costs.

13. Answer the questions:

1. What is the function of lubricating fluid circulating inside the compressor? 2. What are two basic categories of compressor lubricants?. 3. Why have the synthetic lubricants been developed?. 4. What are advantages of synthetic lubricants over mineral base oils?

14. Translate the following sentences paying attention to Conditional Sentences:

1. Therefore, we feel that the study of valve flows by means of simulation is the only direction of research which will yield accurate results, provided that computer capacity and speed is increased significantly. 2. Most modern air compressors are easy to install provided the equipment is installed in accordance with the manufacturer's recommendations. 3. Auto Start/Stop control can also be incorporated to shut the compressor off should the unloaded run time become excessive.

Unit 3

New Words and Word combinations:

to result in – приводить к, иметь следствием 

reduced – пониженный, уменьшенный (в размере, количестве и т.д.)

compression chamber - камера сжатия/сгорания

cost saving – снижение себестоимости

to gain – получать, приобретать

improved – улучшенный, усовершенствованный

intercooler – 1) промежуточный охладитель, 2) промежуточный сосуд

двухступенчатого компрессора, 3) промежуточный холодильник

discharge temperature – температура нагнетания

ambient air – окружающий воздух, атмосферный воздух

purification equipment – очистное оборудование

to flange – гл. тех. 1) расширять(ся) 2) а)принимать форму кромки, гребня,

б)фланцевать, загибать кромку

drive gear – ведущий механизм, привод, ведущее зубчатое колесо

housing – корпус, станина, кожух, футляр

lube oil – (амер.)смазочное масло

sump – (тех.) – грязевик, маслосборник

positive pressure – положительное давление, избыточное давление

drip – капанье, капающая жидкость (syn. leak)

proof – 1) доказательство 2) тех. непроницаемый

service factor – эксплуатационный коэффициент, показатель уровня обслуживания 

control
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 valve – 1) клапан управления, регулирующий клапан 2) контрольный клапан 3) гидро- или пневмораспределитель 4) регулирующая задвижка 5) регулирующий гидравлический затвор 5) мн. ч. регулировочная (регулирующая) арматура

1. Read and translate text 3A using a dictionary.

Text 3A. Oil-Free Rotary Screw Air Compressor

Technological advances in the manufacturing of textile products, foods and beverages, electronics, chemicals, medical and plastics have created a significant demand for clean and dry compressed air. Oil-free compressors are required by these high technology industries since any contact with compressor lubricants can result in reduced quality of the end product.

Oil-Free Rotary Screw Air Compressors have become the standard in the 50 (37 kw) to 100 (75 kW) horsepower range. Oil-free rotary screw compressors offer many of the same performance, reliability and cost savings of lubricated rotary designs but without compressor lubricant in the compression chamber.

Oil-Free rotary screw compressors are typically two (2) stage designs. This is done to gain the improved efficiency of an intercooler and to minimize the final discharge temperature. The first stage generally compresses ambient air to 30 psig (2 bar). The 30 psig (2 bar) air then flows through intercooler and into the second stage. The second stage increases the pressure usually to either 100 psig (7 bar) or 125 psig (8.6 bar). The high-pressure compressed air then flows into the aftercooler. Cooling of the intercooler can either be air or water-cooled. Water-cooling is normally the preferred method since the lower operating temperatures will reduce the moisture load on downstream purification equipment. Both the low and high-pressure airends are flanged onto the main drive gear housing 
The main drive gear housing also serves as the lube oil sump. The main drive gear also drives the positive pressure lube oil pump. The lube oil pump provides lubricant to the bearings in both airends. Bearing housings on both airends have a redundant shaft seal system to prevent oil migration into the compression chamber.

Oil-free rotary screw compressors are available fully packaged with all components, including the airends, drive system, motor, coolers and controls mounted on a common base plate. The entire assembly also includes a full enclosure to reduce noise to acceptable levels.

Oil-Free Rotary Screw Compressor Control System. Load/No Load is the preferred control method for oil-free rotary screw compressors.

Load/No Load Control – this control system consists of a control valve mounted on the airend inlet, a pressure switch that senses the compressor discharge pressure and vent valve. During compressor start-up, the inlet valve is closed and vent valve is open. This permits the compressor to start unloaded to avoid overloading or overheating the main drive motor. When the pressure switch senses a need for compressor capacity, the inlet valve opens fully and the vent valve closes. The compressor operates fully loaded until the pressure switch senses that the air demand has been satisfied. The inlet valve closes and the vent valve opens. While running unloaded, the compressor will consume approximately 10% of its full load power. Auto Start/Stop control is typically used to shut the compressor down when unloaded run time is excessive.

2. Answer the questions:

1.Where are oil-free rotary screw air compressors required and why? 2.What is a standard horsepower range of oil-free rotary screw air compressors? 3.What is the principle of operation of oil-free rotary screw air compressors?

3. Find Russian equivalents to the following words:

lubricating fluid, index, life-blood, slip, mineral oils, frictional losses, clearance, wide range, maintenance costs, name plate, ratings, star-delta; mounting arrangement, flange mounting, foot mounting, v-belt drive; line voltage; overload relay; trouble-free operation; inrush current, 
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drip
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; contactor,
нефтепродукты; смазочная жидкость/смазочно-охлаждающая жидкость (СОЖ); показатель; широкий диапазон; расходы по хозяйственно-техническому обслуживанию; табличка с заводской характеристикой; потери от трения; источник жизненной силы; схема расположения (узлов, деталей); скольжение/ перебой; клиноременная передача; паспортные данные; зазор/клиренс; замыкатель; крепление на кронштейне; безотказная работа; сетевое напряжение; пусковой ток; фланцевое крепление; реле перегрузки; схема звезда-треугольник; капанье.
4. Read and translate text 3B.

Text 3B. Motors and Motor Controls for Air Compressors

Electric Motors. Electric Motors are the most common type of driver applied to industrial air compressors. The motors are designed to NEMA standards and usually are NEMA T frame construction. Open drip proof (ODP) and Totally Enclosed Fan Cooled (TEFC) are the most popular enclosure types. ODP motors are applied in indoor applications. TEFC motors are used in outdoor or wet environments. Motor speeds are normally 1800 rpm, however 3600 rpm may be used.
Motor horsepower ratings are standard NEMA however it is common industry practice to apply the motors at 110% of the nameplate rating. The motors usually have service factors of at least 15%. For example, a motor nameplate for 50 hp (37kW) will actually produce 50 hp X 1.15 = 57.5 hp (37 kW X 1.15 = 42.5 kW). Compressor manufacturers will normally apply this motor at 50 hp X 1.10 = 55 hp (37 X 1.10 = 40.7 kW).

Mounting arrangements for the motors will either be foot mounted for v-belt drives or flanged mounted for direct drive.

Motor Controls. Due to the size of the electric motors utilized on industrial air compressors, motor starters must be used to start and run the motor and to protect the motor from overload conditions. Some very small compressors, operating at 115 volt/ 1 phase/ 60 hertz, may not require a motor starter. Usually, a pressure switch rated for the start and running amp load, is sufficient to safely operate the compressor.

Full voltage motor starters are commonly applied to air compressors. The motor starters are usually either full voltage or reduced voltage. Soft start and variable frequency starters can also be applied to air compressors.

Three phase full voltage starters utilize a three (3) pole contactor to connect the motor to line voltage. A coil, energized from the compressor control circuit, is used to close the three-pole contactor. An overload relay, with three overload heaters, is installed to protect the motor from overload conditions. The overload heaters are sized basis the motor's full load amp draw. The overload relay will normally have a time delay built in to prevent nuisance shutdowns when the motor is starting.

Reduced voltage starters are utilized when it is desirable to reduce the motor's inrush current during start-up. When starting a motor, with a full voltage starter, the inrush current can be more than six (6) times the motor's full load amps. For example, a 50 hp (37 kW) motor, operating on 460 volt will draw approximately full load 60 amps
. At start-up, the inrush current will increase to 60 X 6 = 360 amps or higher. Reduced voltage starters are available in a number of configurations including auto transformer, star-delta, part winding. Selection of the proper reduced voltage starter must involve the compressor manufacturer since the torque developed during start-up must be sufficient to start the compressor.

Proper selection of the motor and motor control involves a number of critical factors:
1) Select the required operating voltage based on the voltage available in your facility. 
2) Select the type of motor and starter enclosure based on the expected conditions in the location the compressor will be installed.

3) Select the motor starter type based on the expected impact the motor will have on your electrical system. If reduced starters are required, be sure to consult with our application engineers

Installation of motors and motor controls must be done in accordance with all applicable federal, state and local codes
.

5. Answer the questions.

1. What is the most common type of the driver applied to industrial air compressors? 2. What must be used to start and run the motor and to protect the motor from overload conditions? 3.What are the critical factors involved in proper selection of the motor and the motor control?

6. Read text 3C and make a brief summary in English.

Text 3C. Air Compressor Installation and Maintenance

Installation. Proper installation of the air compressor is essential for safe and trouble-free operation. Most modern air compressors are easy to install provided the equipment is installed in accordance with the manufacturer's recommendations and with all applicable federal, state and local requirements.

Some common installation recommendations:

Rotary and tank mounted reciprocating compressors require a floor capable of supporting the static weight of the compressor package. Larger reciprocating compressors may require a concrete foundation or structural steel support designed to offset unbalanced forces that are present during normal operation.

Locate the compressor in an area where the added noise will not interfere with factory and office personnel or violate OSHA regulations1.

All compressors produce heat during the compression process. This heat must be removed from the compressor room for proper operation of the compressor. Be sure to provide sufficient ventilation for all equipment that may be installed in the compressor room. All compressor manufacturers publish allowable operating temperatures.

Properly vent the exhaust from engine driven compressors. Be sure that the exhaust cannot be redrawn into the plant through HVAC systems or drawn into the air inlet of compressors.

Leave sufficient space around the compressor to permit routine maintenance. It is also suggested that the space for the removal of major components during compressor overhauls should be provided.

Select piping systems that have low pressure drop and provide corrosion free operation.

When selecting the main air header, size for a maximum pressure drop of 1 to 2 psi (0.07 to 0.14 bar). A good rule is to use a header pipe size at least one size larger than calculated. This will provide additional air storage capacity and allow for future expansion.

Provide means to drain moisture that may accumulate in piping. Headers should be pitched to enhance drainage and drip legs installed in all low points.

Connect all drain valve outlets to an approved drain. Be sure the drain is vented. Do not pipe drain valves into a common closed pipe or header.

Remember water freezes at 32 0F (0 0C). If equipment, piping or drains can be exposed to freezing temperatures be sure to insulate and heat trace to prevent freezing. Follow the manufacturers guidelines.

Compressor Maintenance. Air compressors, like all mechanical equipment, require periodic maintenance to provide a long and reliable life. Proper maintenance can also increase operating efficiency, reduce long term operating costs and minimize downtime.

Small reciprocating compressors, typically 1.5 to 30 hp (1.1 to 22 kW), require the periodic replacement of inlet air filters, oil filters and oil. Oil level must be checked daily as a minimum. Compressor intake and discharge valves must also be replaced. The frequency of the valve replacement depends on the number of operating hours and temperature. Electric motors and engines will also require periodic maintenance.

Rotary compressors also require periodic maintenance. This usually involves the checking of lubricant levels, addition of lubricants, changing of inlet air filter elements, lubricant filters and air/oil separator elements. Lubricant change-out depends on the type lubricant and can vary from 1000 hours to 8000 hours.

Routine preventative maintenance is a useful tool to conduct necessary inspections and maintenance on a schedule that will minimize disruption to plant operations. Maintenance contracts have become a popular method for compressor users to plan and budget for equipment maintenance.

Compressed Air Purification. Selection of the air compressor is only the first step in designing an efficient and reliable compressed air system. The air exiting the compressor is saturated with moisture and will have compressor lubricants (lubricated compressors only). Other chemicals that may have been drawn into the compressor intake may also be present. This contamination is harmful to many processes, pneumatic tools, instruments and equipment.

Air purification equipment, filters, air dryers, breathing air purifiers, monitoring equipment, used alone or in combination will remove these contaminants.

7. Answer the questions.

1.What recommendations are necessary to be observed for safe and trouble-free operation of compressors? 2. What good rule should be observed when selecting a main air header and why?

8. Speak about proper installation of air compressors using the following word combinations:

concrete foundation or structural steel support; added noise; sufficient ventilation; exhaust cannot be redrawn; sufficient space around the compressor; corrosion free operation.

9. Speak about compressor maintenance using the following words:

to increase operating efficiency;  to reduce long term operating costs and minimize downtime; must be checked daily; frequency of the 
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 replacement depends on; periodic maintenance usually involves.
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�	 amp – сокр. от ampere – ампер; 


�	 codes – кодекс, свод законов


1	 OSHA – Occupational Safety & Heath Administration – Администрация США по охране труда и здоровья; regulations - положения





