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TEXT 1. HISTORY OF AUTOMATION.

Automation is the system of manufacture performing certain tasks,

previously done by people, by machines only. The sequences of operations are

controlled automatically. The most familiar example of a highly automated system

is an assembly plant for  automobiles  or  other  complex  products.  The  term

automation is also used to describe non-manufacturing systems in which automatic

devices can operate independently of human control. Such devices as automatic

pilots, automatic telephone equipment and automated control systems are used to

perform various operations much faster and better than could be done by people.

Automated manufacturing had several steps in its development. Mechanization

was the first step necessary in the development of automation. The simplification

of work made it possible to design and build machines that resembled the motions

of the worker. These specialized machines were motorized and they had better

production efficiency. Industrial robots, originally designed only to perform simple

tasks in environments dangerous to human workers, are now widely used to

transfer, manipulate, and position both light and heavy work pieces performing all

the functions of a transfer machine.

In the 1920s the automobile industry for the first time used an integrated

system of production. This method of production was adopted by most car

manufacturers and became known as Detroit automation.

The feedback principle is used in all automatic-control mechanisms when

machines have ability to correct themselves. The feedback principle has been used

for centuries. An outstanding early example is the flyball governor, invented in

1788 by James Watt to control the speed of the steam engine. The common

household thermostat is another example of a feedback device.

Using feedback devices, machines can start, stop, speed up, slow down,

count, inspect, test, compare, and measure. These operations are commonly applied

to a wide variety of production operations.
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Computers have greatly facilitated the use of feedback in manufacturing

processes. Computers gave rise to the development of numerically controlled

machines. The motions of these machines are controlled by punched paper or

magnetic tapes. In numerically controlled machining centers machine tools can

perform several different machining operations.

More recently, the introduction of microprocessors and computers have

made possible the development of computer-aided design and computer-aided

manufacture (CAD and CAM) technologies. When using these systems a designer

draws  a  part  and  indicates  its  dimensions  with  the  help  of  a  mouse,  light  pen,  or

other input device. After the drawing has been completed the computer

automatically gives the instructions that direct a machining centre to machine the

part.

Another developments using automation are the flexible manufacturing

systems (FMS). A computer in FMS can be used to monitor and control the

operation of the whole factory.

Automation has also had an influence on the areas of the economy other

than manufacturing. Small computers are used in systems called word processors,

which are rapidly becoming a standard part of the modern office. They are used to

edit texts, to type letters and so on.

Automation in Industry. Many industries are highly automated or use

automation technology in some part of their operation. In communications and

especially in the telephone industry dialing and transmission are all done

automatically. Railways are also controlled by automatic signaling devices, which

have sensors that detect carriages passing a particular point. In this way the

movement and location of trains can be monitored.

Not all industries require the same degree of automation. Sales, agriculture,

and some service industries are difficult to automate, though agriculture industry

may become more mechanized, especially in the processing and packaging of

foods.
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The automation technology in manufacturing and assembly is widely used

in car and other consumer product industries.

Nevertheless, each industry has its own concept of automation that answers

its particular production needs.

Exercise 1. Answer the following questions:

1.How is the term automation defined in the text?

2.What is the most “familiar example” of automation given in the text?

3.What was the first step in the development of automaton?

4. What were the first robots originally designed for?

5. What was the first industry to adopt the new integrated system of production?

6. What do we call a feedback principle?

7. What do the abbreviations CAM and CAD stand for?

8. What is FMS?

9. What industries use automation technologies?

Exercise 2. Find the following words and word combinations in the text:

1.

2.

3.

4. ,  

5.

6.

7.

8.

9.

10.
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Exercise 3. Translate the following words into Ukrainian:  non-manufacturing,

independently

simplification

environment

resemble

efficiency

punch

feedback

dimension

packaging

assembly

consumer

nevertheless

particular.

Exercise 4. Ask different types of questions:

1. Computers have greatly facilitated the use of feedback in manufacturing

processes.

2. The automation technology in manufacturing and assembly is widely used in car

and other consumer product industries.

3. Automation is the system of manufacture performing certain tasks, previously

done by people, by machines only.

Exercise 5. Form derivatives from the following words and translate them into

Ukrainian:

perform

influence

design

human

system
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use

light

local

machine

edit

consume

draw.

Exercise 6. Complete the following sentences:

1. The sequences of operations are controlled … .

2. Such devices as … are used to perform various operations much faster and

better than could be done by people.

3. In the … the automobile industry for the first time used an integrated system

of production.

4. Small computers are used in systems called word processors, which … of

the modern office.

5. A computer in … can be used to monitor and control the operation of the

whole factory.

6. The term … is also used to describe … in which … can operate

independently of human control.

 Exercise 7. Write down the synonyms to the following words: serve, modern,

operate, at first, speed, control, own, products, familiar, device.

Exercise 8. Make up a dialogue discussing all stages of automation

development.
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TEXT 2. ADVANTAGES OF AUTOMATION.

Automation plays an increasingly important role in the global economy and in

daily experience. Engineers strive to combine automated devices with mathematical

and organizational tools to create complex systems for a rapidly expanding range of

applications and human activities.

Automation is important for any company that has a repetitive task for the

assembly of products. Most companies know how to make their product and

understand the important parameters. However, the expertise to design and build

production worthy equipment to implement this knowledge may not be available. It

is at this stage that Mechanical Design Specialists can help define a machine that is

appropriate to the companies’ requirements, budget, and schedule. The questions

that then need to be considered are the following. At what production rate does the

machine need to operate? What types of inspections should be made at what steps

to verify a good product? What level of operator interaction is acceptable? What

should happen to rejected, bad, or out of spec parts?

These issues lead to the next most important thing: a company must consider

the cost. In general, the faster the machine and the more sophisticated the

inspections, the greater the cost. It is a balance that Mechanical Design Specialists

can help with by drawing upon years of experience in automation to design the

machine to fit each unique situation. By automating a task, an employer can expect

the following: to improve productivity, to reduce work-related injuries, to improve

quality, to lower costs.

These benefits come from shifting the responsibilities of assembly personnel

from actually doing the work to tending to the machines that do the work for them.

This means that the same person who used to put parts together can now tend the

machine that does the same job at a faster rate and with a higher degree of
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precision. In fact, some tasks are beyond the capability of a person due to the level

of precision required or the ergonomics of the task.

Automation does not have to be complex or expensive for rewards to be

achieved. While a high-end vision guided robot may make sense for some

applications, a manual assist assembly tool may be better for others. Or, it may be

more cost effective to upgrade existing equipment rather than replace it. The

decision of what level of automation is right for your application should be based

on the level of risk to your operators and the amount of time before you can

recover the up front costs for a return on investment (ROI). Since miss-steps can

cost time and money, let Mechanical Design Specialists help find your balance.

Using the latest CAD programs such as Solidworks and AutoCAD designs

are created to meet the customers’ needs. Recent designs have included the

following successful projects:

Needle Machine. The needle machine used UV to bond a new type of medical

safety needle to its mounting. This machine was designed as a four position rotary

dial that had to incorporate the process knowledge gained by the customer during

product development.

Pick and Place Machine. The pick and place machine stacked three layers of plastic

films between two metal disks. All of the components in the stack were of different

sizes and thicknesses. Parts were taken 16 at a time from trays to a conveyor-

mounted array of receiving tubes. Component placement accuracy, machine

flexibility, and cycle time were the major considerations for this design.

Different types of automation tools exists:

ANN - Artificial neural network

DCS - Distributed Control System

HMI - Human Machine Interface
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LIMS - Laboratory Information Management System

MES - Manufacturing Execution System

PAC - Programmable automation controller

PLC - Programmable Logic Controller

SCADA - Supervisory Control and Data Acquisition

Specialized computers, referred to as programmable logic controllers (PLCs), are

frequently used to synchronize the flow of inputs from (physical) sensors and events

with the flow of outputs to actuators and events. This leads to precisely controlled

actions that permit a tight control of almost any industrial process.

Exercise 1. Translate the following words and word combinations from

English into Ukrainian:

physical sensors

types of automation

degree of precision

put parts together

rapidly expanding range of applications

mechanical design specialists

a tight control of ...

Exercise 2. Translate the following words and word combinations from

Ukrainian into English:
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.

Exercise 3. Put 10 questions to the text.

Exercise 4. Answer the following questions:

1. What is automation?

2. What can an employer expect by automating a task?

3. Is automation expensive?

4. What are the types of automation tools?

5. What is a programmable logic controller?

6. Name two successful projects of recent designs.

Exercise 5. Explain what the following abbreviations mean:

CAD, UV, ANN, PLC, PAC, SCADA, DCS, HMI, LIMS, MES

Exercise 6. Match the words and word expressions with their definitions.

1. Automation                                 a) the process of putting the parts of

something

together.

2. machine                                   b) the use of computers and machines instead

of

people to do a job.
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3. controller                                 c) practical purpose for which a machine, idea

etc can

be used or a situation when this is used.

4. quality                                      d) someone who is in charge of a particular

system,

organization, or part of an organization.

5. application                               e) a piece of equipment with moving parts that

uses

power, such as electricity to do a particular

job.

6. assembly                                  f) how good or bad something is.

Exercise 7. Refer to the text and complete the sentences below:

1. Automation plays an increasingly important role…

2. Automation is for any company that …

3. In fact, some tasks are beyond the capability of a person …

4. Automation does not have to be complex …

5.  Component placement accuracy

…

Exercise 8. Discuss the process of automation in pairs.
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TEXT 3. APPLICATIONS OF AUTOMATION AND ROBOTICS IN
INDUSTRY.

 Manufacturing is one of the most important application areas for automation

technology. There are several types of automation in manufacturing. The examples

of automated systems used in manufacturing are described below.

1.Fixed automation, sometimes called “hard automation” refers to automated

machines in which the equipment configuration allows the fixed sequence of

processing operations. These machines are programmed by their design to make

only certain processing operations. They are not easily changed over from one

product style to another. This form of automation needs high initial investments

and high production rates. That is why it is suitable for products that are made in

large volumes. The examples of fixed automation are machining transfer lines

found in the automobile industry, automatic assembly machines and certain

chemical processes.

2.Programmable automation is a form of automation for producing products in large

quantities, ranging from several dozen to several thousand units at a time. For each

new product the production equipment must be reprogrammed and changed over.

This reprogramming and changeover take a period of non-productive time. Pro-

duction rates in programmable automation are generally lower than in fixed

automation, because the equipment is designed to facilitate product changeover

rather than for product specialization. A numerical-control machine-tool is a good

example of programmable automation. The program is coded in computer memory

for each different product style and the machine-tool is controlled by the computer

program.

3.Flexible automation is a kind of programmable automation. Programmable

automation requires time to re-program and change over the production equipment

for each series of new product. This is lost production time, which is expensive. In

flexible automation the number of products is limited so that the changeover of the

equipment can be done very quickly and automatically. The reprogramming of the

equipment in flexible automation is done at a computer terminal without using the
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production equipment itself. Flexible automation allows a mixture of different

products to be produced one right after another. Today most robots are used in

manufacturing operations. The applications of robots can be divided into three

categories: 1.material handling, 2.processing operations, 3. assembly and

inspection.

Material-handling is the transfer of material and loading and unloading of machines.

Material-transfer applications require the robot to move materials or work parts

from one to another. Many of these tasks are relatively simple: robots pick up parts

from one conveyor and place them on another. Other transfer operations are more

complex, such as placing parts in an arrangement that can be calculated by the

robot. Machine loading and unloading operations utilize a robot to load and unload

parts. This requires the robot to be equipped with a grip-per that can grasp parts.

Usually the gripper must be designed specifically for the particular part geometry.

In robotic processing operations, the robot manipulates a tool to perform a process

on the work part. Examples of such applications include spot welding, continuous

arc welding and spray painting. Spot welding of automobile bodies is one of the

most common applications of industrial robots. The robot positions a spot welder

against the automobile panels and frames to join them. Arc welding is a continuous

process in which robot moves the welding rod along the welding seam. Spray

painting is the manipulation of a spray-painting gun over the surface of the object

to be coated. Other operations in this category include grinding and polishing in

which a rotating spindle serves as the robot's tool. The third application area of

industrial robots is assembly and inspection. The use of robots in assembly is

expected to increase because of the high cost of manual labor. But the design of the

product is an important aspect of robotic assembly. Assembly methods that are

satisfactory for humans are not always suitable for robots. Screws and nuts are

widely used for fastening in manual assembly, but the same operations are

extremely difficult for a one-armed robot.

Inspection is another area of factory operations in which the utilization of robots is

growing. In a typical inspection job, the robot positions a sensor with respect to the
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work part and determines whether the part answers the quality specifications. In

nearly all industrial robotic applications, the robot provides a substitute for human

labor. There are certain characteristics of industrial jobs performed by humans that

can be done by robots:

 1. the operation is repetitive, involving the same basic work motions every cycle;

2. the operation is hazardous or uncomfortable for the human worker (for example:

spray painting, spot welding, arc welding, and certain machine loading and un-

loading tasks);

3. the work piece or tool are too heavy and difficult to handle;

4. the operation allows the robot to be used on two or three shifts.

Exercise 1. Translate the following words from English into Ukrainian:

equipment sequence, initial, investment, to facilitate, rate, assembly machines,

quantity, non-productive, changeover, handling, transfer, location, pick up,

arrangement, to utilize, gripper, to grasp, spot welding, are welding, spray

painting, frame, spray- painting gun, grinding, polishing, spindle, manual,

labor, hazardous, shift.

Exercise 2. Answer the following questions:

 1. What is the most important application of automation?

2. What are the types of automation used in manufacturing?

3. What is fixed automation?

4. What are the limitations of hard automation?

5. What is the best example of programmable automation?

6. What are the limitations of programmable automation?

7. What are the advantages of flexible automation?

8. Is it possible to produce different products one after another using automation

technology?

9. How are robots used in manufacturing?
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10. What is the material handling?

11. What does a robot need to be equipped with for performing loading and

unloading operations?

12. What is the most common application of robots in automobile manufacturing?

13.What operations could be done by the robot in car manufacturing industry?

14.What are the main reasons to use robots in production?

15.How can robots inspect the quality of production?

16.What operations could be done by robots in hazardous or uncomfortable for the

human workers conditions?

Exercise 3. Translate the following sentences from Ukrainian into English:

1. .

2. .

3.

.

4.    – 

  .

5. .

6. .

7.

.

Exercise 4. Find the English equivalents to the following word combinations in the

text:

1.

2.

3.

4.

5.

6.
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7.

Exercise 5. Explain in English the meaning of the following word combinations:

1. automation technology

2. fixed automation

3. assembly machines

4. non-productive time

5. programmable automation

6. computer terminal

7. numerical-control machine-tool

Exercise 6. Form derivatives from the following words and translate them into

Ukrainian:

satisfy, apply, transfer, require, object, rotate, initial, respect, quality, serve.

Exercise 7.  Complete the following sentences:

1. Assembly methods that are satisfactory for humans are not always suitable for

… .

2. Machine loading and …  operations utilize a robot to … and …parts.

3. … of automobile bodies is one of the most common applications of industrial

robots.

4. The applications of robots can be divided into three categories: … .

5. …is a form of automation for producing products in large quantities, ranging

from several dozen to several thousand units at a time.

6. …is a kind of programmable automation.

7. In … operations, the robot manipulates a tool to perform a process on the

work part.

8. The third application area of industrial robots is… .
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TEXT 4. TRANSFORMERS.

A transformer is a device that transfers electrical energy from one circuit to

another through inductively coupled electrical conductors. A changing current in

the first circuit (the primary) creates a changing magnetic field; in turn, this

magnetic field induces a changing voltage in the second circuit (the secondary). By

adding a load to the secondary circuit, one can make current flow in the

transformer, thus transferring energy from one circuit to the other.

A key application of transformers is to reduce the current before transmitting

electrical energy over long distances through wires. Most wires have resistance and

so dissipate electrical energy at a rate proportional to the square of the current

through the wire. By transforming electrical power to a high-voltage (and therefore

low-current) form for transmission and back again afterwards, transformers enable

economic transmission of power over long distances. Consequently, transformers

have shaped the electricity supply industry, permitting generation to be located

remotely from points of demand. All but a fraction of the world's electrical power

has  passed  through  a  series  of  transformers  by  the  time  it  reaches  the  consumer.

Transformers are used extensively in consumer electronic products to step down

the supply voltage to a level suitable for the low voltage circuits they contain. In

these kinds of applications the transformer may also act as a key safety component

that electrically isolates the end user from direct contact with the potentially lethal

supply voltage.

Transformers are some of the most efficient electrical 'machines', with some

large units able to transfer 99.75% of their input power to their output.

Transformers come in a range of sizes from a thumbnail-sized coupling

transformer hidden inside a stage microphone to huge units weighing hundreds of

tons used to interconnect portions of national power grids. All operate with the

same basic principles, though a variety of designs exist to perform specialized roles

throughout home and industry.
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The  transformer  is  based  on  two  principles:  firstly,  that  an  electric  current

can produce a magnetic field (electromagnetism) and, secondly, that a changing

magnetic field within a coil  of  wire induces a voltage across the ends of  the coil

(electromagnetic induction). By changing the current in the primary coil, it changes

the strength of its magnetic field; since the changing magnetic field extends into

the secondary coil, a voltage is induced across the secondary.

Types of transformers:

o 1 Autotransformer

o 2 Polyphase transformers

o 3 Resonant transformers

o 4 Leakage transformers

o 5 Instrument transformers

A variety of specialized transformer designs has been created to fulfill certain

engineering applications, though they share several commonalities. Several of the

more important transformer types include:

Autotransformer.

An autotransformer has only a single winding with two end terminals, plus a third

at an intermediate tap point. The primary voltage is applied across two of the

terminals, and the secondary voltage taken from one of these and the third

terminal. The primary and secondary circuits, therefore, have a number of

windings turns in common. Since the volts-per-turn is the same in both windings,

each develops a voltage in proportion to its number of turns. By exposing part of

the winding coils and making the secondary connection through a sliding brush, an

autotransformer with a near-continuously variable turns ratio is obtained, allowing

for very fine control of voltage.

Polyphase transformers.
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For three-phase supplies, a bank of three individual single-phase

transformers can be used, or all three phases can be incorporated as a single three-

phase transformer. In this case, the magnetic circuits are connected together, the

core thus containing a three-phase flow of flux. A number of winding

configurations are possible, giving rise to different attributes and phase shifts. One

particular polyphase configuration is the zigzag transformer, used for grounding

and in the suppression of harmonic currents.

Exercise 1. Translate the following words and word combinations from English

into Ukrainian:

inductively coupled                                           specialized transformer

electrical conductors                                         autotransformer

induce                                                                electricity supply industry

resistance                                                           zigzag transformer

transmitting electrical energy                            circuit

Exercise 2. Translate the following words and word combinations from

Ukrainian into English:

,  ( ) , 

, , , , , .

Exercise 3. Read and translate the text.

Exercise 4. Answer the following questions:
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1. What is a transformer?

2. What is the application of a transformer?

3. Where is it used?

4. Why may it also act as a key safety?

5. What are the basic principles of the transformer?

6. What are the types of the transformer?

7. What is an autotransformer?

8. What is a polyphase transformer?

Exercise 5. Find the prepositions which usually follow these verbs:

1. to transfer smth … smth … smth

2. to add … smth

3. to be used …

4. to act …

5. to be based …

Exercise 6. Match the words and word expressions with their definitions.

         1. transformer a) a flow of electricity through a wire

         2. voltage b) the ability of a substance to stop the flow of an

electric current through it

         3. resistance                        c) a piece of equipment for changing electricity

from

one voltage to another

         4. current                             d) one of the points at which you can connect

wires in
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an electrical circuit

         5. magnetic field                  e) electrical force measured in volts

         6. terminal                            f) an area around an object that has magnetic

power

Exercise 7. Refer to the text and complete the sentences below:

1. A transformer is a device that …

2. A key application of transformers is …

3. By transforming electrical power to a high-voltage …

4. In these kind of applications the transformer may also act as …

5. Transformers are some of the most efficient …

6. The transformer is based on …

7. An autotransformer has only a single

Exercise 8. Make dialogues. Discuss kinds of transformers and their types in

pairs.
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TEXT 5. CONSTRUCTION OF A TRANSFORMER. (PART I.)

o Cores

o Windings

o Coolant

o Terminals

Cores

Laminated steel cores

Transformers for use at power or audio frequencies typically have cores

made of high permeability silicon steel. The steel has a permeability many times

that of free space, and the core thus serves to greatly reduce the magnetizing

current,  and confine the flux to a path which closely couples the windings.  Early

transformer developers soon realized that cores constructed from solid iron

resulted in prohibitive eddy-current losses, and their designs mitigated this effect

with cores consisting of bundles of insulated iron wires. Later designs constructed

the core by stacking layers of thin steel laminations, a principle that has remained

in use. Each lamination is insulated from its neighbors by a thin non-conducting

layer of insulation. The universal transformer equation indicates a minimum cross-

sectional area for the core to avoid saturation.

The effect of laminations is to confine eddy currents to highly elliptical paths

that enclose little flux, and so reduce their magnitude. Thinner laminations reduce

losses, but are more laborious and expensive to construct. Thin laminations are

generally used on high frequency transformers, with some types of very thin steel

laminations able to operate up to 10 kHz.

A steel core's remanence means that it retains a static magnetic field when

power  is  removed.  When  power  is  then  reapplied,  the  residual  field  will  cause  a
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high inrush current until the effect of the remanent magnetism is reduced, usually

after a few cycles of the applied alternating current.

Distribution transformers can achieve low no-load losses by using cores

made with low-loss high-permeability silicon steel or amorphous (non-crystalline)

metal alloy. The higher initial cost of the core material is offset over the life of the

transformer by its lower losses at light load.

Solid cores

Powdered iron cores are used in circuits (such as switch-mode power

supplies) that operate above main frequencies and up to a few tens of kilohertz.

These materials combine high magnetic permeability with high bulk electrical

resistivity. For frequencies extending beyond the VHF band, cores made from non-

conductive magnetic ceramic materials called ferrites are common. Some radio-

frequency transformers also have moveable cores (sometimes called 'slugs') which

allow adjustment of the coupling coefficient (and bandwidth) of tuned radio-

frequency circuits.

Toroidal cores

Toroidal transformers are built around a ring-shaped core, which, depending

on operating frequency, is made from a long strip of silicon steel or permalloy

wound into a coil, powdered iron, or ferrite. A strip construction ensures that the

grain boundaries are optimally aligned, improving the transformer's efficiency by

reducing the core's reluctance.

Toroidal transformers are more efficient than the cheaper laminated E-I

types for a similar power level. Other advantages compared to E-I types, include

smaller size (about half), lower weight (about half), less mechanical hum (making

them superior in audio amplifiers), lower exterior magnetic field (about one tenth),

low off-load losses (making them more efficient in standby circuits), single-bolt
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mounting, and greater choice of shapes. The main disadvantages are higher cost

and limited rating.

Air cores

A physical core is not an absolute requisite and a functioning transformer

can be produced simply by placing the windings in close proximity to each other,

an  arrangement  termed  an  "air-core"  transformer.  The  air  which  comprises  the

magnetic circuit is essentially lossless, and so an air-core transformer eliminates

loss due to hysteresis in the core material. The leakage inductance is inevitably

high, resulting in very poor regulation, and so such designs are unsuitable for use

in power distribution. They have however very high bandwidth, and are frequently

employed in radio-frequency applications, for which a satisfactory coupling

coefficient is maintained by carefully overlapping the primary and secondary

windings.

Exercise 1. Translate the following words and word combinations from English

into Ukrainian:

laminated

bandwidth

silicon steel

permalloy

saturation

inrush current

powdered iron core

reluctance

electrical resistivity

flux.
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Exercise 2. Translate the following words and word combinations from

Ukrainian into English:

.

Exercise 3. Read and translate the text.

Exercise 4. By reference to the text, answer these questions:

1. What is the construction of a transformer?

2. What are the types of the transformer cores?

3. What material are the laminated steel cores made of?

4. What is the effect of laminations?

5. What does “a steel core's remanence” mean?

6. What are characteristics of a solid core?

7. What are advantages and disadvantages of toroidal core?

8. What is the air core?

Exercise 5. Match the words and word expressions with their definitions.

1. Core a) the process of making something using many parts

2. Steel b) able to conduct electricity, heat etc.

3. Solid c) how big or small something is

4. Air d) the part inside an object that is the nearest to its center
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5. Conductive e) strong metal that can be shaped easily, consisting of

iron and carbon

6. Size f) hard or firm, with a fixed shape, and not a liquid or gas

7. Construction g) the mixture of gases around the Earth

Exercise 6. Refer to the text and complete the sentences below:

1. Later designs constructed the core …

2. The effect of laminations is …

3. A steel core's remanence means …

4. Powdered iron cores are used in …

5. Toroidal transformers are built around …

6. The air which comprises the magnetic circuit is …

Exercise 7. Discuss the construction of a transformer in pairs.
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TEXT 6. CONSTRUCTION OF A TRANSFORMER. (PART 2.)

o  Cores

o  Windings

o  Coolant

o Terminals

Windings

The conducting material used for the windings depends upon the application,

but in all cases the individual turns must be electrically insulated from each other

to ensure that the current travels throughout every turn. For small power and signal

transformers, in which currents are low and the potential difference between

adjacent turns is small, the coils are often wound from enamelled magnet wire,

such as Formvar wire. Larger power transformers operating at high voltages may

be wound with copper rectangular strip conductors insulated by oil-impregnated

paper and blocks of pressboard.

High-frequency transformers operating in the tens to hundreds of kilohertz

often have windings made of braided litz wire to minimize the skin-effect and

proximity effect losses. Large power transformers use multiple-stranded

conductors as well, since even at low power frequencies non-uniform distribution

of current would otherwise exist in high-current windings. Each strand is

individually insulated, and the strands are arranged so that at certain points in the

winding, or throughout the whole winding, each portion occupies different relative

positions in the complete conductor. The transposition equalizes the current

flowing in each strand of the conductor, and reduces eddy current losses in the

winding itself. The stranded conductor is also more flexible than a solid conductor

of similar size, aiding manufacture.
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For signal transformers, the windings may be arranged in a way to minimize

leakage inductance and stray capacitance to improve high-frequency response.

This can be done by splitting up each coil into sections, and those sections placed

in layers between the sections of the other winding. This is known as a stacked

type or interleaved winding.

Both the primary and secondary windings on power transformers may have

external connections, called taps, to intermediate points on the winding to allow

selection of the voltage ratio. Audio-frequency transformers, used for the

distribution of audio to public address loudspeakers, have taps to allow adjustment

of impedance to each speaker. A center-tapped transformer is often used in the

output stage of an audio power amplifier in a push-pull circuit. Modulation

transformers in AM transmitters are very similar.

Coolant

Extended operation at high temperatures is particularly damaging to

transformer insulation. Small signal transformers do not generate significant heat

and need little consideration given to their thermal management. Specific provision

must be made for cooling high-power transformers, the larger physical size

requiring careful design to transport heat from the interior. Some power

transformers are immersed in specialized transformer oil that acts both as a cooling

medium, thereby extending the lifetime of the insulation, and helps to reduce

corona discharge. The oil is a highly refined mineral oil that remains stable at high

temperatures so that internal arcing will not cause breakdown or fire; transformers

to be used indoors must use a non-flammable liquid.

The oil-filled tank often has radiators through which the oil circulates by

natural convection; large transformers employ forced circulation of the oil by

electric pumps, aided by external fans or water-cooled heat exchangers. Oil-filled

transformers undergo prolonged drying processes to ensure that the transformer is
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completely free of water vapor before the cooling oil is introduced. This helps

prevent electrical breakdown under load.

Terminals

Very small transformers will have wire leads connected directly to the ends

of the coils, and brought out to the base of the unit for circuit connections. Larger

transformers may have heavy bolted terminals, bus bars or high-voltage insulated

bushings made of polymers or porcelain. A large bushing can be a complex

structure since it must provide careful control of the electric field gradient without

letting the transformer leak oil.

Exercise 1. Translate the following words and word combinations from English

into Ukrainian:

conducting material                                    minimize leakage inductance

pressboard                                                   stray capacitance

depends upon                                              current losses

insulated                                                      audio-frequency transformers

oil-impregnated paper

Exercise 2. Translate the following words and word combinations from

Ukrainian into English:

 ( ) 
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Exercise 3. By reference to the text, answer these questions:

1. What is the construction of a transformer?

2. What can you say about winding?

3. Why does the transformer need the coolant?

4. What is the transformer oil?

5. What helps prevent electrical breakdown under load?

6. What are the characteristics of the terminal?

Exercise 4. Find the prepositions which usually follow these verbs:

to act …

to depend …

to be insulated …

to be used …

be made …

to lead …

Exercise 5. Match the words and word expressions with their definitions.

1. depend; 2. ensure; 3. conductor; 4. amplifier; 5. rectangular;

a) having the shape of a rectangle;

b) used to say that you cannot give a definite answer to something because your

answer will be affected by something else;

c) a piece of electrical equipment that makes sound louder

d) to make certain that something will happen properly

e) something that allows electricity or heat to travel along it or through it.
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Exercise 6. Refer to the text and complete the sentences below:

1. The conducting material used for …

2. Larger power transformers operating at high voltages may be …

3. High-frequency transformers operating in the tens to hundreds …

4. The stranded conductor is also more …

5. Both the primary and secondary windings on power transformers may …

6. Modulation transformers in AM transmitters are very …

7. Some power transformers are immersed in specialized transformer oil that

…

8. Oil-filled transformers undergo prolonged drying processes …

Exercise 7. Discuss the construction of transformer in pairs.

Exercise 8. Put 10 questions to the text.
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TEXT 7. TURBINE.

Steam turbine

The purpose of a steam turbine is to convert heat energy contained in high

pressure and high temperature steam into mechanical energy. The source of the

high pressure and high temperature steam is a boiler, usually in a power station.

Fossil fuel (i.e. coal) or nuclear energy is consumed to provide the heat energy in

the boiler.

A steam turbine is a mechanical device that extracts thermal energy from

pressurized steam, and converts it into useful mechanical work. It has almost

completely replaced the reciprocating piston steam engine, primarily because of its

greater thermal efficiency and higher power-to-weight ratio. Also, because the

turbine generates rotary motion, rather than requiring a linkage mechanism to

convert reciprocating to rotary motion, it is particularly suited for use driving an

electrical generator — about 86% of the world's electricity is generated using

steam turbines. The steam turbine is a form of heat engine that derives much of its

improvement in thermodynamic efficiency from the use of multiple stages in the

expansion of the steam, rather than a single stage.

Gas turbine

The  purpose  of  a  gas  turbine  is  to  convert  chemical  energy  contained  in

paraffin or diesel into mechanical energy.

Energy is released when compressed air is mixed with fuel and ignited in the

combustor. The resulting gases are directed over the turbine's blades, spinning the

turbine, and mechanically powering the compressor. Finally, the gases are passed

through a nozzle, generating additional thrust by accelerating the hot exhaust gases

by expansion back to atmospheric pressure.

The essential mechanical components of a gas turbine are compressor, combustion

chamber and turbine.
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Compressor

The air compressor, as the name suggests, compresses the incoming air to

about 5 or 6 times atmospheric pressure. Generally in larger turbines, axial

compressors are used, as opposed to redial or centrifugal compressor. In axial

compressor the air passes through the compressor blades in an axial fashion. This

is in contrast to the radial or centrifugal compressor where the air enters the centre

of the rotating impeller and thrown outward by centrifugal force and pressured.

The air is compressed as the combustion of compressed air and fuel is more

efficient than the combustion of uncompressed air and fuel.

Combustion Chamber

Again, as the name suggests, this is the region where the fuel is combusted

with the pressurized air from the compressor. The schematic represents the

combustion chamber as rectangular object. The combustion chambers are

sometimes called “cans”, because they are really just that – hollow metal boxes!

The fuel is injected into the chamber at high pressure and the combustor is shaped

so as to optimally mix the pressured air and fuel for complete combustion.

What about the combustion chamber metal walls, don’t they melt? The

approximate metal skin temperature of the modern combustors may reach 1100

degrees Celsius, which require special alloy steels.

Turbine

What is a turbine? Turbine is an engine or a machine that uses the pressure

of liquid or gas on a wheel to get power. The simplest turbines have one moving

part, a rotor assembly, which is a shaft with blades attached. Moving fluid acts on

the blades, or the blades react to the flow, so that they rotate and impart energy to

the rotor.

Impulse turbines
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These turbines change the direction of flow of a high velocity fluid jet. The

resulting impulse spins the turbine and leaves the fluid flow with diminished

kinetic energy. There is no pressure change of the fluid in the turbine rotor blades.

Impulse turbines do not require a pressure casement around the runner since the

fluid jet is prepared by a nozzle prior to reaching turbine.

Reaction turbines

These turbines develop torque by reacting to the fluid's pressure or weight.

The pressure of  the fluid changes as it  passes through the turbine rotor  blades.  A

pressure casement is  needed to contain the working fluid as it  acts  on the turbine

stage(s) or the turbine must be fully immersed in the fluid flow (wind turbines).

Exercise 1. Translate the following words and word combinations from English

into Ukrainian:

turbine combustion chamber

convert axial

power station components

fossil fuel blade

nuclear energy radial

heat energy, centrifugal

steam, impeller

rectangular shaft

alloy steel boiler

coal  paraffin

nozzle thrust.

Exercise 2. Translate the following words and word combinations from

Ukrainian into English:
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Exercise 3. Answer the following questions:

1. What is the purpose of a steam turbine?

2. Where is a steam turbine used/applied?

3. What is consumed in order to provide the heat energy in the boiler?

4. What is the purpose of a gas turbine?

5. What are the basic components of a gas turbine engine?

6. What is the name of the unit that compresses the incoming air?

7. Why is the air compressed?

8. What is a combustion chamber?

Exercise 4. Refer to the text and complete the sentences below:

1. The essential mechanical components of a gas turbine are …..

2. The air is compressed as ….

3. The approximate metal skin temperature of the modern combustors may

reach ……

Exercise 5. Answer the following questions.

1. What word means “to convert”?

2. What word means “one of different parts that a machine or piece of

equipment consists of”?

3. How could you explain the term “combustion chamber”?

4. Give the definition to the word “turbine”?

Exercise 6. Match the words and word expressions with their definitions.
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1. Gas turbine; 2. Steam engine; 3. Compressor;

4. Gas;  5. Steam.

a) An engine that works by steam power

b) A machine or a part of machine that compresses air or gas

c) A substance such air, which is not solid or liquid, and usually cannot be seen

d) The hot mist that water produces when it is boiled

e) An engine in which a wheel of special blades is driven round at high speed by hot

gases, producing a lot of power.

Exercise 7. Discuss the types of turbines in pairs.

Exercise 8. Put 10 questions to the text.
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TEXT 8. ELECTRIC FURNACE.

Electric Furnace, electrically heated device used industrially for melting

metals or firing ceramics. It is also known as an electrochemical furnace.

The simplest type of electric furnace is the resistance furnace, in which heat is

generated by passing a current through a resistance element surrounding the furnace

or by utilizing the resistance of the material being heated. The heating element in an

externally heated furnace may take the form of a coil of metal wire wound around a

tube of refractory material or it may be a tube of metal or other resistive material such

as carborundum. Resistance furnaces are particularly useful in applications in which a

small furnace, with precisely controlled temperatures, is needed. Small resistance

furnaces are widely used in laboratories and in shops for the heat treatment of tools.

Larger furnaces are used for firing ceramics and melting metals. The highest

temperature at which resistance furnaces are operated, for example, in the

manufacture of graphite, is in the neighborhood of 4100° C (7366° F).

The electric-arc furnace is the most widely used type of electric furnace for the

production of quality alloy steels and range in capacity from  227 kg (500 lb) to 181

metric tons.

In these furnaces the heat is generated by an arc struck between the metal

being heated and one or more electrodes suspended above the metal. A typical form

of arc furnace has three electrodes, fed by a three-phase power supply, giving three

heating arcs. The electrodes are made either of graphite or of carbon.

A more recently developed type of electric furnace is the induction furnace,

consisting of a crucible in which a metallic charge is heated by eddy currents induced

magnetically. Around the crucible is wound a coil through which high-frequency

alternating currents are passed. The magnetic field of this coil sets up eddy currents

in the metal in the crucible. Induction furnaces have a number of advantages, chief

among them being the speed at which metal can be melted. At comparatively low

frequencies the induced eddy currents exert a stirring action on the molten metal.
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Because the higher frequencies are the most effective for heating, some induction

furnaces have two coils, one for high-frequency current and one for low-frequency.

The earlier types of induction furnaces operated at frequencies between 60 and

60,000 cycles per second, but some modern furnaces are designed to use frequencies

of 1 million cycles or more per second.

A special type of furnace, called an electrolytic furnace, is used in the

production of aluminum, magnesium, and sodium. In the electrolytic furnace, a salt is

fused by the heat generated by the passage of a large electric current and is at the same

time electrolyzed so that the pure metal is deposited at one electrode.

Exercise1. Choose the correct answer:

1) What frequencies were used in the operation of earlier types of induction

furnaces?

a) 60-60,000 cycles per second

b) 70-70,000 cycles per second

c) 80-80,000 cycles per second

d) 90-90,000 cycles per second

2) What does pronoun “it” mean in the third line?

a) metal

b) ceramics

c) device

d) electric furnace

 Exercise 2. Answer the following questions.

1. What types of furnaces do you know?

2. Which type of furnaces is the simplest? What is the principle of its operation?

3. Where can the resistance furnaces be applied?

4. How many electrodes does a typical arc furnace have?

5. What are the components of the induction furnace?
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6. What frequencies are more effective for heating?

7. What are the advantages of induction furnaces?

8. What is an electric furnace?

9. What are the differences between earlier types of induction furnaces and some

modern ones?

10. How many coils do the inductive furnaces have?

Exercise 3. Translate the following word combinations from English into

Ukrainian:

1) electrically heated device

2) element surrounding the furnace

3) resistive material

4) heat treatment of tools

5) in the neighborhood of

6) production of quality alloy steels

7) to be the most widely used

8) range in capacity

9) alternating current

10) high-frequency

Exercise 4. Translate the following words and word combinations from

Ukrainian into English:

1) , 

2)

3)

4)

5)
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6)

7)

8)

9) , 

10)

Exercise 5. Define whether the following statement is true or false.

1) The simplest type of electric furnace is the induction furnace.

2) Resistance furnaces are particularly useful in applications in which a large

furnace is needed.

3) A more recently developed type of electric furnace is the induction furnace.

4) At comparatively low frequencies the induced eddy currents exert a stirring

action on the molten metal.

5) Electric Furnace is electrically heated device used for heat treatment of tools.

Exercise 6. Choose the most appropriate word for each sentence from the list

below and fill in the gaps.

type metals designed

wire

coil element form furnace

operated

1) An electric furnace is an electrically heated device used industrially for melting

________ or firing ceramics.

2) Resistance furnaces are particularly useful in applications in which a small

________, with precisely controlled temperatures, is needed.

3) The earlier types of induction furnaces ___________at frequencies between 60
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and 60,000 cycles per second, but some modern furnaces are ____________to use

frequencies of 1 million cycles or more per second.

4) The magnetic field of this _________sets up eddy currents in the metal in the

crucible.

5) The electric-arc furnace is the most widely used__________ of electric furnace.

6) The heating__________ in an externally heated furnace may take

the__________ of a coil of metal ______wound around a tube of refractory material

or it may be a tube of metal or other resistive material such as carborundum.

Exercise 7. Choose one type of the furnace. Discuss with your partner its

characteristics, operational principle, advantages and disadvantages.

Exercise 8. Summarize the text.
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TEXT 9. DISTRIBUTED CONTROL SYSTEM.

A distributed control system (DCS) refers to a control system usually of a

manufacturing system, process or any kind of dynamic system, in which the

controller elements are not central in location (like the brain) but are distributed

throughout the system with each component sub-system controlled by one or more

controllers.  The  entire  system  of  controllers  is  connected  by  networks  for

communication and monitoring.

    DCS is a very broad term used in a variety of industries, to monitor and

control distributed equipment (electrical power grids and electrical generation

plants, environmental control systems, traffic signals, water management systems,

oil refining plants, chemical plants, pharmaceutical manufacturing, sensor

networks, dry cargo and bulk oil carrier, elements).

    A DCS typically uses custom designed processors as controllers and uses

both proprietary interconnections and protocols for communication. Let’s study the

input and output modules form component parts of the DCS. The processor

receives information from input modules and sends information to output modules.

The input modules receive information from input instruments in the process

(a.k.a. field) and output modules transmit instructions to the output instruments in

the field. Computer buses or electrical buses connect the processor and modules

through multiplexers/demultiplexers. Buses also connect the distributed controllers

with the central controller and finally to the Human-Machine Interface (HMI) or

control consoles. See Process Automation System. Elements of a distributed

control system may directly connect to physical equipment such as switches,

pumps and valves or may work through an intermediate system such as a SCADA

system.

     Applications: Distributed Control Systems (DCSs) are dedicated systems used

to control manufacturing processes that are continuous or batch-oriented, such as

oil refining, petrochemicals, central station power generation, pharmaceuticals,

food & beverage manufacturing, cement production, steelmaking, and
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papermaking. DCSs are connected to sensors and actuators and use setpoint control

to control the flow of material through the plant. The most common example is a

setpoint control loop consisting of a pressure sensor, controller, and control valve.

Pressure or flow measurements are transmitted to the controller, usually through

the aid of a signal conditioning Input/Output (I/O) device. When the measured

variable reaches a certain point, the controller instructs a valve or actuation device

to open or close until the fluidic flow process reaches the desired setpoint. Large

oil refineries have many thousands of I/O points and employ very large DCSs.

Processes are not limited to fluidic flow through pipes, however, and can also

include things like paper machines and their associated variable speed drives and

motor control centers, cement kilns, mining operations, ore processing facilities,

and many others. A typical DCS consists of functionally and/or geographically

distributed digital controllers capable of executing from 1 to 256 or more

regulatory control loops in one control box. The input/output devices (I/O) can be

integral with the controller or located remotely via a field network. Today’s

controllers have extensive computational capabilities and, in addition to

proportional, integral, and derivative (PID) control, can generally perform logic

and sequential control. DCSs may employ one or several workstations and can be

configured at the workstation or by an off-line personal computer. Local

communication is handled by a control network with transmission over twisted

pair, coaxial, or fiber optic cable. A server and/or applications processor may be

included in the system for extra computational, data collection, and reporting

capability.

    History: Early minicomputers were used in the control of industrial processes

since the beginning of the 1960's. The IBM 1800, for example, was an early

computer that had input/output hardware to gather process signals in a plant for

conversion from field contact levels (for digital points) and analog signals to the

digital domain. The DCS was introduced in 1975. Both Honeywell and Japanese

electrical engineering firm Yokogawa introduced their own independently

produced DCSs at roughly the same time, with the TDC 2000 and CENTUM[1]
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systems, respectively. US-based Bristol also introduced their UCS 3000 universal

controller in 1975. In 1980, Bailey (now part of ABB[2]) introduced the

NETWORK 90 system. Also in 1980, Fischer & Porter Company (now also part of

ABB[3]) introduced DCI-4000 (DCI stands for Distributed Control

Instrumentation). The DCS largely came about due to the increased availability of

microcomputers and the proliferation of microprocessors in the world of process

control. Computers had already been applied to process automation for some time

in  the  form  of  both  Direct  Digital  Control  (DDC)  and  Set  Point  Control.  In  the

early 1970's Taylor Instrument Company, (now part of ABB) developed the 1010

system,  Foxboro  the  FOX1 system and  Bailey  Controls  the  1055  systems.  All  of

these were DDC applications implemented within mini-computers (DEC PDP 11,

Varian Data Machines, MODCOMP etc) and connected to proprietary

Input/Output hardware. Sophisticated (for the time) continuous as well as batch

control was implemented in this way. A more conservative approach was Set Point

Control , where process computers supervised clusters of analog process

controllers. A CRT-based workstation provided visibility into the process using

text and crude character graphics. Availability of a fully functional graphical user

interface was a way away.

     Central to the DCS model was the inclusion of control function blocks.

Function blocks evolved from early, more primitive DDC concepts of "Table

Driven" software. One of the first embodiments of object-oriented software,

function blocks were self contained "blocks" of code that emulated analog

hardware control components and performed tasks that were essential to process

control, such as execution of PID algorithms. Function blocks continue to endure

as the predominant method of control for DCS suppliers, and are supported by key

technologies such as Foundation Fieldbus[4] today.

Digital communication between distributed controllers, workstations and other

computing elements (peer to peer access) was one of the primary advantages of the

DCS. Attention was duly focused on the networks, which provided the all-

important lines of communication that, for process applications, had to incorporate
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specific functions such as determinism and redundancy. As a result, many

suppliers embraced the IEEE 802.4 networking standard. This decision set the

stage for the wave of migrations necessary when information technology moved

into process automation and IEEE 802.3 rather than IEEE 802.4 prevailed as the

control LAN.

Exercise 1. Answer the following questions:

1. What does a distributed control system (DCS) refer to?

2. Where can we use Distributed Control Systems?

3. What can you say about its history?

Exercise 2. Complete the following sentences:

1. The entire system of controllers is connected by… .

2. DCS is a very broad term used in … .

3. The processor receives information from input modules and … .

4.  … processors as controllers and uses both proprietary interconnections and

protocols for communication.

5. Elements of a distributed control system may directly connect to … such as

switches, pumps and valves or may work through an intermediate system

such as … system.

6. The most common example is a setpoint control loop consisting of … .

7. Early minicomputers were used in … .

Exercise 3. Write down the synonyms to the following words:

production

specific

essential

throughout

for example

transmit
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power

provide

continue

universal.

Exercise 4. Write down the derivatives from the following words and

translate them:

to measure to know  to divide to receive

unit to consider to require net

equal  to produce excess

manufacture

number  to supply to develop direct

media

Exercise 5. Put the questions to the following sentences:

1. Local communication is handled by a control network with transmission over

twisted pair, coaxial, or fiber optic cable.

2. The processor receives information from input modules and sends information

to output modules.

3. DCS is a very broad term used in a variety of industries, to monitor and control

distributed equipment.

Exercise 6. Write down the advantages of distributed control systems.
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TEXT 10. OVERVIEW OF COMPUTERIZED ENERGY MANAGEMENT.

Today’s buildings and their potential for enhanced energy management.

The evolution of automatic building control began in the 1880s. The first

innovation was a bimetal-based thermostat controlled space temperature by

adjusting a draft damper on a coal-fired furnace or boiler. In 1890, the first

pneumatic-powered control became available.

Today automated energy control has become standard practice. Virtually all

nonresidential buildings have automatic controllers with a computer as the central

processor. These systems are called Energy Management Systems (EMS), Energy

Management Control Systems (EMCS), or Building Automation Systems (BAS).

Today’s building owners and facility managers must regularly address the issue of

computerized energy management—assessing existing systems, specifying and

commissioning new systems, or optimizing EMS operations.

Controls technology is evolving at a rapid pace. Even for recently installed

EMS, there are numerous possibilities for system replacements or upgrades: more

powerful computers; more zone-level control; more accurate sensors; more

complex control programs; better service; and other enhancements. Continuously

advancing technology, combined with the dynamic nature of today’s buildings,

makes decisions more complicated for building owners.

Many of the advanced features of EMS are under-utilized. For example, the

trending and monitoring capabilities of EMS are powerful tools for improving

heating, ventilation, air-conditioning (HVAC) and lighting and for reducing energy

use, but most facility managers and system operators simply do not have the time

to fully investigate these resources. Those responsible for EMS upgrade or

purchase are not always able to study their facility’s exact energy management

needs themselves; they may rely on vendors to provide specifications—and they

may not receive the optimal system for their building. Furthermore, the
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commissioning  process,   which  can  be  critical  to  the  success  of  an  EMS,  is

relatively unknown to most facility staff.

Basic EMS Capabilities

Before trying to optimize a system, it is important to understand basic EMS

capabilities. Features may vary widely from model to model, but some basic

capabilities are almost universal. This section will discuss several of the standard

EMS capabilities:

• Scheduling

• Setpoints

• Alarms

• Safeties

• Basic monitoring and trending

With each of these features, there are opportunities to move beyond minimal

utilization without significant effort or complexity.

Alarms

In addition to basic alarm functionality, an EMS provides options in

specifying how alarms are monitored, reported, routed, and ultimately dealt with.

For any monitored or controlled point, most systems’ basic alarm functions can be

set up to register and display the following:

• Equipment failures

• Sensor failures

• High parameter value (temperature, pressure, etc.)

• Low parameter value (temperature, pressure, etc.)

• Invalid temperatures

• Manual override of machinery at remote locations
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• Communications problems

Alarm Features. Alarms are fundamental and critically important, so most

systems will need little or no extra configuration to provide basic alarm

functionality. However, building managers benefit from alarm-handling features

that assist in formulating a quick and accurate response. Alarm messaging provides

extra information on the source of the alarm, such as the state of the equipment

when the alarm was generated. Additional messages can sometimes be attached to

alarms as well. Alarm routing is a feature that gives flexibility in delivering

messages to a prescribed series of outputs (e.g. computer screens, printers, or

remote monitoring sites via modem).

Often there is a distinction between an “alarm” and a “warning.” A point may

generate a warning if it is slightly out of range but an alarm if it is significantly out

of range.

Exercise 1. Translate the following words and word combinations from

English into Ukrainian:

bimetal-based

a draft damper

coal-fired furnace

pneumatic-power

central processor

Energy Management Systems

computerized

assess

evolve

accurate sensors

optimize

remote

provide
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sensor

enhanced

Exercise 2. Translate the following words and word combinations from

Ukrainian into English:

Exercise 3. Read and translate the text

Exercise 4. Answer the following questions:

1. What was the first innovation?

2. How is controls technology evolving? And why?

3. Why are many of the advanced features of EMS under-utilized?

4. What are the basic EMS capabilities?

5. What are the basic alarm functions?

6. What is the difference between an “alarm” and a “warning?

7.  What is the Energy Management System?

Exercise 5. Find the synonyms to the following words in the text:

1. improved                   5. complicated
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2. fixed                          6. best

3. start                           7.  features

4. active                         8. difference

Exercise 6. Match the words and word expressions with their definitions.

1. bimetal

2. utilize

3. optimize

4. evolve

5. equipment

6. alarm

7. thermostat

8. Sensor

a) a device for regulating the temperature of a system so that the system's

temperature is maintained near a setpoint temperature

b) the tools, machines, or other things that you need for a  particular purpose

c) refers to an object that is composed of two separate metals joined together

d) a piece of equipment that reacts to physical changes

e) to gradually change and develop over a period of time

f) to use something

g) to make a method or process as good and effective as possible

h) a piece of equipment that makes a loud noise to warn you of danger

Exercise 7. Refer to the text and complete the sentences below:

1. Virtually all nonresidential buildings have automatic controllers…

2. Controls technology is…
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3. Features may vary widely from model to model…

4. Today’s building owners and facility managers must regularly address the

issue of computerized energy management…

Exercise 8. Discuss the Energy Management Systems in pairs.
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SUPPLEMENTARY TEXTS

TEXT 1

Translate from Ukrainian into English:
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TEXT 2

Translate from Ukrainian into English:
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.
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TEXT 3

Translate from Ukrainian into English:
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TEXT 4

Translate from Ukrainian into English:
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TEXT 5

Translate from Ukrainian into English:
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TEXT 6

Translate from Ukrainian into English:
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TEXT 7

Translate from Ukrainian into English:

, , 
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1988-1989 .  10-20 . .
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.
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1. http://en.wikipedia.org/wiki/Automation

2. http://www.automationworld.com/

3. http://www.automation.com/

4. http://science.jrank.org/pages/679/Automation.html

5. http://goldberg.berkeley.edu/t-ase/

6. http://www.isa.org/

7. http://www.encyclopedia.com/topic/automation.aspx

8. http://www.iestcfa.org/presentations/etfa03/rameback.pdf

9. http://en.wikipedia.org/wiki/AutoCAD

http://en.wikipedia.org/wiki/Automation
http://www.automationworld.com/
http://www.automation.com/
http://science.jrank.org/pages/679/Automation.html
http://goldberg.berkeley.edu/t-ase/
http://www.isa.org/
http://www.encyclopedia.com/topic/automation.aspx
http://www.iestcfa.org/presentations/etfa03/rameback.pdf
http://en.wikipedia.org/wiki/AutoCAD

