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Tema 1.Ucnonb3yemblie TexHosmoruu Unit 1. Technology in use
1.1. OnopHslit TEKCT

1.2.I'noccapuil TEXHUYECKUX TEPMUHOB

1.3I1ocTpoeHne THamoru4ecKod, MOHOJOTHYECKONW pedn

1.4.  Aynwo u Buzaeo npaktuka. CaMOKOHTPOJIb 3HAHUH .

1.5. KoHTtpoJub 3HaHuit

Memoouueckue pekomenoayuu

-1.

Paula: Obviously navigation is the primary application of most GPS devices.

Jo: Sure.

Paula: Then you've got associated applications, uses that are related to navigating, such as tracking
systems you can use for monitoring delivery vehicles and findings stolen cars, that kind of thing.
Jo: Mm.

Paula: And then there are more creative features. A good example would be on a boat GPS, you get
drift alarms. So if the anchor starts to drag and the boat starts moving, there's a setting on the GPS
that allows it to detect the movement and an alarm sounds to warn you, and prevents the boat from
drifting unnoticed.

Jo: I see.

Paula: Or another example on boat systems is man overboard buttons. So if you're sailing along and
someone falls into the sea,you hit a button, which logs the position and ensures that you don't lose
track of where you were, which then enables you to turn round and come back to the same point and
find the peBon.

Jo: Right.

Paula: So, these are the kinds of applications we want to develop, more specialised, and more
creative.

Jo: So, effective|ly you're not talking about technicailn novations. What you'rer eally looking for is
innovative ways of actually using the technology.

Paula: Precisely. Because these days, from the end-users point of view, accuracy is no longer the
main selling point. Most devices are accurate enough.The key is to make them more useful. So in
terms of development that's the kind of ...

- 2.

James: The engineering challenge of connecting a satellite to earth us inga cable is,obviously,
significant. In order to support its own weight, and be securely attached at each end, the cable
would require a phenomenasl trength-to-weight ratio.Carbonnan tube materials might, one day, be
up to the job. And I'll talk about those in detail later on. How could vehicles b e raised into space,
up the cable? Well, using a self-contained energy source would be problematic due to the weight of
fuel or batteries required to power the vehicle. There are two possible ways round this problem:
transmittinge lectricity wirelessly, or using solar power.The first techniqueis only in the early stages
of research. The second would allow the vehicle to ascend only very slowly,thought his wouldn'tn
ecessarilyb e a problem,as the car could be controlled remotely, allowing it to transport pay loads as
an unmanned vehicle.

-3

James: The ofthore base station would be supported by a floating structure, which could



be attached to the seabed by anchors. Payloads could be carried from the shore to the station by ship
before being lifted into orbit. The main advantage of a floating mobile station, rather than a fixed
base on land, would be to help reduce the risk of a collision between the cable and one of the many
lumps of space debris such as redundant satellites that litter orbital space. Based o n careful
monitoring of debris movements, i n the case of an alert the station's anchors could be raised and
the station could be moved, driven by propellers, to a new location out of harm's way.

-4

Richard: As you can see, we've started work on the substructure in, other words, the part of the
structure thats belowg round level. The foundation as reconcrete piles. Basicallya, pile is a column
going down into the ground. And we're using what we call bored in situ concrete,in other words, we
bore, or drill a hole in the ground,and concrete's poured in insitu, which means i t's actually poured
on the construction site, in its final position. An alternative is to use what we refer to as ore-cast
driven oiles. Precast refers to the fact that the oiles are made at a factory away from the site, before
being delivered. They're then driven into the ground. They're hammered in with a piled river which,
put simply,is iust like a gianth ammer . And they don't iust drive in piles, they drive everyone mad
with the constant boom-boom-boom all day long. So, thankfully for our ears, w e're not using
that technique. Instead we're boring the piles. The pile a ugero vert here 1 s effectivelj yu st like a
giant drill. As it drills into the ground, we pump a special liquid called bentonitein to the hole.
Essentially it's a kind of clays uspensiona, sort of mud. And that prevents the walls of the holef
rom collapsing in wards. So when the hole's finished,it 's full of bentonite. It looks just like a big
muddy puddle on the ground. Obviously , it 's not a good idea to step in one, like a colleague of
mine once did, and then had to drive home in his underpants for a change of clothes. So, once the
hole's been bored and filled with bentonite, they lower in some steel reinforcement. And then
concrete's pumped in. And because the concrete is denser than the bentonite, it displaces . So, in
simple terms, if you picture a glass full of water and imagine pouring concrete in to the glass, the
water would overflow and you'd end up with a glass full of concrete. So, that's piling. If anyone has
any uestions, by the way, j ust ...

1.2. T'moccapuii TEXHUYECKUX TEPMUHOB

bearing mechanism containing balls or rollers placed around a component
which spins, e.g. a shaft, to reduce
friction

belt (drive belt) closed band placed around two or more wheels (pulleys)a, llowingo

ne wheel to drive the other(s)
rope made of many wires, usually metal

cable rope made of many wires, usually metal

component individual part of an assembly/mechanism

electromagnetic hanuses an electrically generated magnetic fie|d

foundation base supporting a building or structure, usually made of concrete
gears wheels with cogs (teeth) which mesh together to transfer drive from
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one wheel to the other where the
wheels are side by side

Inertia the resistance of an obtect to acceleration or deceleration due to its
mass
lubricant liquid or viscous so|id (e.g. oil) used to reducef riction betweenm

ovingp arts whose surHacesa re touching

(electric)motor device which transforms electrical energy into rotary motion

pile foundation comprising a vertical column of concrete in the ground

propeller device with spinning blades used to push boats or aircraft through
water or air

reinforcement networkso ffibres or bars placed inside a materialt o strengtheni t,

e.g.s teel reinforcementin concrete

remote control system used to control a device or vehicle from a distance, usually
via a wireless connection

sheave alternative term for pulley (see bert above)

solar power energy from sunlight converted into electrical energy
strength-to-weight toughness of a materia|( ability to resist breaking)re|ative to its
ratio density (density = masavo|ume)

structural engineer engineer specialising in the design of structures, e.g. bridges

wind load force exerted on a structure by the wind

wireless signal transmission without a physical connection by wire, e.g. by

radio waves or infrared waves

1.3 IlocTpoeHne AHaIOrnyecKor, MOHOJOTHUYECKOU pedyn

Ex. 1-14 pp14-21 ccbiaka _Student's Book Cambridge English for Engineering  (by Mark
Ibbotson)

Complete the following extracts from the discussion with words that come from use
1 Then Aou've got associated applications, - thot are reloted to navigating...
2 ... traclsing sAstems Aou can for monitoring deliverg vehicles ...
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3 . .. from the end-- point of view, accuracg is no longer the main selling point. Most devices are
accurate enough. The keg is to make them more associated applications more creative features (4)

2.Match the GPS applications (1-6) to the descriptions (a-fl.

1 topographicasl urveying- a nabgation and safetlar t sea

2 geotogicael. exploration b settingo ut positionsa nd levetso f news tructures

3 city engineering \ ¢ mapping surhce features

4 avionicse quipment d appticationsin mininga nd the oil industry

5 maritime applications e highway navigation and vehicte tracking

6 GPs in cars and trucks f air traffic control, napgation and autopilot systems

1. In pairs, explain the main functions and applications of a product made
by your company or a product you know about. Student A, you are
an engineering manager; Student B, you are a new employee. Use the
language from this section and the phrases in the box. Swap roles and
practise again.

I see. So ... OK. In other words ... So vou mean ...

4.In pairs, look at the picture and discuss the following questions.

- How do you think a space elevator would work?

. What could it be used for?

. What technical challenges would it face?

- How seriously do you think the concept of space elevators is being taken at present?
5.Read the following article and compare it to your answers

IN his 1979 novel, The Fountains of Paradise, Arthur C Clarke wrote about an elevator
connecting the earth's surface to space. Three decades later,this science-fiction concept is
preparing to take off in the real world. NASA has launched the Space Elevator Challenge, a
competition with a generous  prize fund, and several teams and companies are working on
serious research projects aimed at winning it . As its name suggests, a space elevator is designed
to Haiset hings into space' Satellites components H or spaceships, supplies H or astronauts t n
spacestations , and even astronauts themselves are examples of payloads that could be
transported into or be without the need

How e xplosive and environmentaluly rockets. However, th e altitude of orbital space -a
colossal 3 5,790 km above the earth - is a measure of the challenge facing

engineers. H ow could such a heightb e reached? The answer 1 s by using an incredibly

strong and lightweightable,strong enough to support its own weight and a heavy load" The design
such a cable is still largely theoretical. This would be attached to a base station o n earth a t one
end and a satellite in geostationary orbit (lixed above a point on the equator) at the other. Lift
vehicles would then ascend and descend the cable, powered by electromagnetic force and controlled
remotely.

C Match the verbs (1-9) from the text to the definitions (a-1).

1 connecting
2 raise



3 transported
4 support

5 attached

6 ascend

7 descend

8 powered

9 controlled

a carried (objects, over a distance)

b hold something firmty/ beari ts weight
¢ climb down

d provided with energy / moved by a force
e joining

f driven / have movement directed

g fixed

h climb up

1 lift / make something go up

1.4 Aymno u Buneo npaktuka. CaMOKOHTPOJIb 3HAHUH .
Bommonnute 3amanus  ctp 12-13 ccouika Student's Book

Cambridge

English for

Engineering(Mark Ibbotson)

KonTpoJb 3HaHMi —
Pacckaxu

-Describing technical functions and applications
-Explaining how technology works

-Emphasising technical advantages

-Simplifying and illustrating technical explanations



Unit 2. Texnonornueckue marepuanabl Materials technology

2.1  OnopHbI€ TEKCTHI

2.2.I'noccapuii TEXHUYECKNX TEPMUHOB

2.3IlocTpoeHne qUaIOTUYECKON, MOHOJIOIMYECKON peun

Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

2.4.Aynuo u Buseo npaktuka. CaMOKOHTPOJIb 3HaHUH (ayano3anuch npuiaraercs CD-1)
2.5 KoHTpOJIb 3HAHMI
Pacckaxu

-Describing specific materials
-Categorising materials

-Specifying a nd describing properties
- Discussingq utality issues

2/1-

Irina: The only way to assess the environmental impact of a given material properly is to carry

out an environmental audit and analyse the total impact of that material on the environment.

I emphasise total impact because it's all too easy to judge materials and products on single aspects
of their ecological impact. As an example, if we compare traditional and energysaving light bulbs
it's tempting to say energysaving ones are better because they consume less energy. In fact, that's
only part of the picture. That's just the in-use phase. You also need to consider the pre-use phase - in
other words, the Environment aim impact of mining the materials used to make the bulbs, of
transporting those materials to the factory, of manufacturing them et cetera. Then there's the post-
use phase. How easy is it to recycle spent bulbs? And when you start to consider all of these factors,
suddenly the comparison between classic bulbs and their energy-saving equivalents becomes
much less clear-cut. Some of the materials used in energy-saving lights are problematic from an
Environment.

S o the point is, it's essential to look at the whole picture. And doing that can be quite a complex
task, as we'll see later on.

2-

Sophia:O K, so steel bodywork versus aluminium bodywork.

Fete:What about p re-use then?

Sophia: Well, I think it takes a lot of energy to produce aluminium, compared with steel,

Because aluminium's made by electrolysis.

Pete: Yeah. So steel's better, presumably.

Sophia: I think so, yeah. But, hang on a minute, with aluminium, it depends how much i s
derived from ore, and how much is recovered from recycled material. As far as I know recycling
aluminium takes less energy. So I'm not really sure.

Pete: Presumably, it'll be mixed, won't it? For a given batch, there'll be so much new material,

and so much recycled material.

Sophia:P robably , yeah. O K, so that needs t o be researched then.

Pete: 1Is car bodywork galvanised when it's made from steel?

Sophia:U m ... good question.I 'm not sure.

Pete: If it is, if it has to be coated with zinc, then that would take extra material and extra energy. So
that's an importantc onsideration.



Sophia: Mm, true. OK, so that's another question to note.

Pete:Then there's the energy consumed when they're transporting bulk metal to the car plant.
Sophia:Presumably aluminium takes less energy to transport, being lighter.

Pete: I'd say so, yeah.

Sophia: OK. What about manufacturing?

Pete: W ell, aluminium would be lighter to handle, wouldn't 1t? It probably t akes less energy
to cut, as well.

Sophia:Y eah. Not sure whether it takes less energy to weld, compared with steel.

Pete: Good question. Another thing to check out.

Sophia: M m, what about 1n-use then? I assume aluminium's better because it's lighters, o you
consume less fuel.

Pete: Yeah. And it should last longer, a s well.

Sophia: Mm, is that an environmental consideration, though?

Pete: Well, yeah, because if things last longer, they need to be manufactured less often. So
you use less energy.

Sophia: True. B ut then,is the lifespan of a car determined by the life of its bodywork?

Pete: Ah. Cood point.

Sophia:l t's usually determined by the chassis, or the engine,is n'ti t?

Pete: Is it?

Sophia: Mm, another one to be researched.

Pete: OK, what about post-use,then?

-23

Tom: Speaking as an engineer, Louisa, my view is that all the materials we use should be
genuinely suitablef or making watches, and not just chosen as marketing gimmicks. We're

often guilty, in my view of using exotic-sounding materials that are not particularly

suitable from a technical standpoint.

Louisa: Yeah, I know what you mean.

Tom: A good example was that debate we had on whether to use submarine-grade steel in

Some models, to give the impression that they're exceptionally resistant to water. O K, submarine
steel's good at withstanding the pressure of

Being a mile beneath the sea. B utit's heavy. Lfit's not coated, its corrosion resistance is not that
good, at least compared with other metals like titanium.lt 's also fairly poor in terms of looks, in
my view. Water resistance isn't a question of metal quality, it 's about the quality of the joints and
seals you use. So, as a watch material, for me,i t's not at all suitable. Tremendously marketable. I'
m sure, but ...

Louisa: Hm. No, I take your point. But I think it's fair to say that we've never chosen a material for
marketing reasons that's insufticiently durable or not adequately built in anyway.

Tom: O h, no. No, if anything, it 's been the reverse. We've used materials that are over the

top, so they can be described with superlatives in advertising.

Louisa: H m. ldeally,we should b e usings tuft that's good for watches and good for marketing

as well.

Tom: Sure. But that's easier said than done. I mean, a lot of the materials that are ideal for

the job, in terms of scratch-resistance, shock-resistance and all the rest of it, are either pretty
ordinary, or their compositions are relatively complex, and they've got complicated names

which means they're not all that good for

marketing. That's the problem.

Louisa: Sure. But the other problem is, consumers are not technical experts, and they make

10



choices based on their impressions, rather than based on facts. Thats a hard commercial fact, as
hard as submarine steel.

Tom: No, I accept that.

Louisa: So what should our approach be? It's

Obviously not an easy question. ..

Jan: When you look at the various types of plugs and sockets in different countries, most

Designs have a basic layout that's existed for decades,in terms of the way the pins are laid out, and
the profile of the pins. And as a manufacturer, the position of our company has always
been,basically, to accept that we're stuck with several standard configurations,and to effectively say
to customers, we produce all the main formats- take whichever one you want. However (as I'm sure
you know many countries use plugs and sockets of more than one format. And this leads to a
comparative situation, with some configurations becoming more

popular, and others progressively being abandoned.This is particularly true in countries
undergoing rapid economic expansion. And because of this process of selection, we're finding that
big customers are increasingly asking us which of the standard plug and socket formats in current
use we recommend as a manufacturer. Which are the best from a

technical standpoint? Up until now we haven't had a standardized company policy t o allow us
to respond to that question properly. But this project aims t o formulate a company

policy that allows us to say these are the configurations we recommend, and these are the
technical reasons why w e recommend them.

-3.2

I

Erin: On this one, there are circular pins for live and neutral. There's n o earth pin.This is quite a
common format in Europe and Russia. It's also quite widely used in India.

Erin: Here, you've got circular slots for live and neutral. And the earth slot's got a flat base with

one side rounded over t o forma semi-circle. This type's only used in a few places.

3

Erin: This one has rectangular blades for live, neutral and earth, 1n triangular configuration.

This 1is the standard in the UK and Ireland, and a few other places, Malaysia and Singapore, for
instance

2.2. I'moccapuii TeXHH4ECKUX TEPMUHOB

Aggregate- solid particles or lumps of material used in a mixture, e.g. sand and gravel in concrete

Automotive- related to vehicle design and manulacturing

Blade- cutting device, often metal with a sharp or toothed edge

Cement- lime-based powder mixed with water to make concrete

Chassis- base of a vehicle to which all main components are fixed

composite (material)- combined materials; consists of a bulk material (called a matrix) reinforced
with fibres or bars, e.g. glassreinforced

11



conductor- material that conduct (carries le lectricityo r heat - in engineering, usually refiers
to an electrical conductor

electrolysis- passing an electrical current through a liquid or solid in order to separate chemical
compounds

exhaust- system for evacuating smoke or gases, e.g. from an engine
galvanized- coated with zinc - used to protect steel from corrosion (rusting)
insulation- protective layer to prevent or reduce conduction of heat or electricity

ironmongery- collective term for small metal items commonly used in buildings, e.g. door handles,
hinges, screws, nails

kinetic energy- energy in the form of movement, e.g. a spinning wheel

melt down- change a solid substance into a liquid by heating it

membrane- thin layer of material, often acting as a barrier, e.g. to prevent water passing

puncture- hole causing a leak of air or liquid, e.g. in a tyre

rust- common name br iron oxide - produced when iron corrodes as a result of exposure to air and
water

scrap- used/recovered material intended for recycling; often refers to metal

2.3. IlocTpoeHue AUanoru4eckoi, MOHOJIOTUYECKOHN peun
[lepeBenute ycTHO ¢ 1-ro mo 3-ii ab3an Ha pycckuil si3bIK. [lepenumnre nMCbMEHHO

HERMAN HELMHOLTZ (1821-1894)

1.Herman Helmholtz is celebrated for his contributions to Physiology and theoretical physics
A delicate child ,Helmholtz early displayed a passion for understanding things, but otherwise
developed slowly , and had no marked early talent for mathematics . Although he wised to
study physics, he was persuaded by his father to take up the study of medicine, entering the
Medical Institute at Berlin in 1838.

2.His researches into physiological optics began about 1850 with the discovery of the
ophtalmoscope (1851) followed by investigations into colour , including the problem of colour
—blindness. He also made fundamental contribution to the understanding of the structure and
mechanism of the human eye.

3.Helmholtz's first and most celebrated paper in theoretical physics was his article on the
conservation of force. In this paper he proved the conservation of total energy of a system of
particles which were interacting through central forces depending only on the masses and
separations of the particles.

12



Other important work in theoretical physics included the famous paper on vortex motion
(1858), and the application of the principle of least action to electrodynamical problems.

4.Helmholtz was undoubtedly the most versatile of nineteenth- century scientists. From 1871
onwards he was perhaps more famous as a theoretical physicist than as a physiologist. But it
seems probably that apart from his work on the conservation of energy he will ultimately be
remembered more for his epoch- making researches in physiological optics and acoustics in
which his talent as a physiologist, physicist , mathematician and experimentalist of genius were
most vividly displayed.

[IpouTtute 4-it ab3am u Bompoc K HeMy. V3 mpuBeeHHbIX BApUAHTOB OTBETA YKAXKUTE HOMED
MIPEAIOKEHNUS, COAEPIKALIETO ITPaBUIIbHBIM OTBET HA NIOCTABJIEHHBIA BOIIPOC:

For what researches will Helmholtz be remembered ?

Io....... for his celebrated paper in theoretical physics .
2. for his epoch- making researches in physiological optics and acoustics
3.... for his famous paper on vortex motion.

2.4 Aynmo u Buneo npaktuka. CaMOKOHTPOJIb 3HaHUM (ayauo3anuch npuiaraercs CD-1)
2.5 KoHTpOJ b 3HAHUI
Pacckaxu

-Describing specific materials
-Categorising materials

-Specifying a nd describing properties
- Discussingq utality issues
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Unit 3. KomnoneHnTsl 1 kKoHBeliepsl Components and assemblies

3.1. OnopHbIE TEKCTHI

3.2 I'moccapuif TEXHUYECKUX TEPMHUHOB

3.3 IlocTpoeHue nuanoru4eckoi, MOHOJIOTHUYECKOH pedn

Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

2.2 Aynmo u Buneo npaktuka. CaMOKOHTPOJIb 3HaHUH (ayauo3anuch npuiaraercs CD-1)
3.5. KonrtpoJsb 3nanuii Pacckaxu

-Describing component shapes and features
- Explaining

3.1.

Erin: Int his configuration,there's a circulars lot at the top. It'so bviouslya blind hole,i t doesn't

go right through. And that's designed to receive the earth pin, which is mounted on the face of

the socket.Then there are two plastic ridges, one on either side of the plug casing, and they

slot into corresponding grooves at each side of the socket. In addition, the centre of the socket is
recessed. So rather than being flush with the front of the socket, on the same face,

the circular area that receives the plug is set back from the surrounding casing, i n a recess

about I 5mm deep. The live and neutral sockets are also equipped with covers, just inside

the opening. These covers only open when pressure is applied to both by the two pins of the plug
simultaneously. So we need to look at the advantages of this configuration.. .

3.5

Andy: In this format the plug slots into the recess in the socket.That allows it to fit in really
tightly,compared with other designs.Plus,these ridges and grooves on the sidesi ncrease the amount
of friction. That helps it to resist pullout forces even more, so it won't fall out of the socket.

Karin: Yeah, but at the end of the day, how securely do you want it to be retained?l f it's held

in too hard,t hat makesi t difficultt o pull out.

Andy: That's true.

Karin: Plus, it could be dangerous. If you're vacuuming enthusiastically to loud music, let's say,
and you pull the cord, you actually want the plug to pull out, don't you? Otherwise you might rip
the cable half way out of the plug, or the appliance.

Andy: So, really,w e needt o comparet he pull out resistance of all the formats.

Karin: And determine what the ideal resistance is.

Andy: Yeah. OK. Erm, what else can we say about this one? Karin: Well I guess another advantage
is, given that the plug's in a recess, if it gets pulled out just a fraction, and the pins

are still live,nothing can physically touch them.

Andy: So you think that's more effective than having insulators round the tops of the pins?

Karin: I'd say so, yeah.

Andy: This one's also got covers inside the live and neutral slots.

Karin: Thats a standard feature on more or less every format, though, isn't 1 t?

Andy: Yeah. But I think it's something w e should look at. I mean, it's obviously a good thing.
Anything that stops children from sticking things in is obviously a good idea.The only problem
with this system is, if the mechanism's too sensitive, it makes it difficult to insert the
plug,sometimes. And that makes it easy to damage.

Karin: When people try to force it.
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Andy: Exactly...

Evan: Most of what we do is sheet metal working. We don't do foundry work - you know,
casting and that type of thing. That's obviously a different discipline. But apart from that,
we're equipped to do most things to do with metal bashing.

Mr Barrett: That's the technical term for it, is it?

Evan:I 'm not sure what the technical definition of metal bashing would be. A collective
Term for hammering, grinding and generally making a lot of noise, probably.

Mr Barrett: It's actually not that noisy in here,is it?

Evan: No, it's not too bad. We had a specialist firm come in a while ago to measure noise
levels at each machine - you know for health and safety regulations.A lot of what we do isn't
all that noisy.Things like drilling and milling machines are not too bad, relatively speaking.
Anything involving abrasives tends to be noisy, things like grinders, even if they're only hand
tools. And that big press over there makes a loud bang when they're shearing steel. 1t certainly
saves a lot of time,though,compared with flame cutting,or sawing with a grinder blade.

Mr Barrett: So, it's a guillotine?

Evan: That's what we use it for mostly, yes.

3.8

Pedro: So, basically, our obiective is to get key suppliers more actively involved in the design
Process. So rather than us going to a supplier and saying,we want a specific type of bolt or screw or
rivet for connecting these components,can you give us a price? We want to be able to

say, we need a way ofjoining this part to this part, what's the best way of fixing them to each

other?

Alicia: OK.

Pedro: So it might be that you say, well, actually, instead of bolting this onto the machine,

What about using a weld? Or instead of riveting these, how about bonding them with adhesive, or
fixing them on with some kind of clip, or whatever, whatever's the most cost-effective

solution.

Alicia: Right. But,obviously, we're a supplier of mechanical fixings, so we can only provide a
mechanical solution. So if you ask us to design some points, which is obviously quite an involved
job,and then,after all that, a rival firm comes along and says, w ell we suggest

welding it all together, or gluing it together for half the price,

um, it would mean a lot of work for no return. I'm not saying it's a bad idea. It's just that we would
have to be careful we covered our costs.

Pedro:I appreciate that. But the flip side is, we want to work with fewer suppliers than w e have in
the past. So, overall, that problem would be

offset by the greater volume of work you'd get.

3.2 I'moccapuii TEXHUHUYECKUX TEPMHUHOB

gas commonly mixed wth oxygen in welding( oxy-acetylene)

densem aterialu sedt o add weight,e .g.a s a counter-balancoer to resistl ift

plastic strap used to fix several cables together side by side, or to fix cables to a supporting structure
pouringm oltenm ateriali ntoa mould

electricacl onnectionb etweena circuita nd the ground

15



in a mainse lectricacl ircuit,t he wiret hroughw hichc urrentf lowsi ntoa n appliance- also meansa

circuit

is energised( currenits flowing)

collectivete rmf or processesin volvingc utting,d rilling,e tc.

machineW ithc uttingw hee|su sedt o cut awayt he surfaceo f met6|i n thin |ayers

in a mainse lectricacl ircuit,t he wiret houghw hichc urrentf lowso ut of an appliance

3.3. [locTpoeHne TUAJIOTUYECKON, MOHOJIOTHYECKON peun

[lepenumute creayoue MNPEAIOKEHHs, MNOMYEPKHUTE B KAXKIOM M3 HHUX MOJAIbHBIN
IJ1aroJl WK ero 3KBUBajeHT. [lepeBeaure nmpenioxkeHus: Ha pyCCKUM S3bIK.

I.
2.

1.Energy can exist in many forms and each form can be transformed into the other.

The computers should become an integral part of the organization of industrial processes of
all types.

These metal parts had to be subjected to x-ray examination.

The chemists may use reactor to analyse various substances for their exact composition.

[lepeBenure yctHO ¢ 1-ro mo 3-if aG3an Ha pycckuil s3bik. IlepenummTe u nepeBeaute
MUCBbMEHHO 2-11 u 3-ii ab3a1ibl.

I.

D.I. Mendeleev (1834-1907)

A Russian name appeared in 1964 on the honorary board of science at Bridgeport
University. USA Mendeleev was added to the list of the greatest geniuses- Euclid,
Archimedes, Copernicus, Galilei, Newton and Lavoisier. Mendeleev, the explorer of nature
, 1s the greatest chemist of the world. The Mendeleev system has served for almost 100 years
as a key to discovering new elements and it has retained it's key capacity until now.
Mendeleev was the fourteenth, and last child of the Director of the Gymnasium at Tobolsk.
Ay 16 he was taken by his mother to St. Petersburg to seek higher education. He entered the
Pedagogical Institute Where his father had also studied. In 1856 he took a degree in
chemistry and in 1859 he was sent abroad for two years further training.He returned to
St.Petersburg in 1861 as a Professor of Chemistry.3

In 1868 Mendeleev began to write a great textbook of chemistry, known in its English
translation as the “Principles of Chemistry”. In compiling this, he tried to find some system
of classifying the elements- some sixty in all then known- whose properties he was
describing. This led him to formulate the Periodic Law , which earned him lasting
international fame. He presented it verbally to the Russian Chemical Society in October
1868 and published it in February 1869.

In this paper he set out clearly his discovery that if the elements are arranged in order of
their atomic weights, chemically related elements appear at regular intervals. The
greatness of Mendeleev's achievement lies in the fact that he had discovered a
generalization that not only unified an enormous amount of existing information but
pointed the way to further progress.
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[Ipoutute 4-i1 abzan u Bonpoc kK HeMy. I3 mpuBeneHHBIX BapHAaHTOB OTBETA YKAKUTE HOMEP
MIPEAIOKEHNUS, COAECPHKALIETO IIPaBUIIbHBIN OTBET HA ITOCTaBJIEHHBIN BOMPOC:

What can you say about the greatness of Mendeleev's discovery?

1. The greatness of Mendeleev's achievement lies in the fact that his Periodic Table
pointed the the way to further progress in Chemistry.

2. Mendeleev had discovered several new elements.

3. Mendeleev created the system of classifying chemical elements .

3.4. Aynuo u Buzaeo npaktuka. CaMOKOHTPOJIb 3HaHUM (ayauo3anuck npuiaraercs CD-
1)
3.5. KoHTpoJb 3HAHMH
Pacckaxu
-Describing component shapes and features
- Explaining and assessing manufacturing techniques
- Explaining jointing and fixing techniques
-Describing positions of assembled components
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Unit 4. HNnxenepuslii nu3aiin Engineering design
4.1. OnopHbIE TEKCTHI

Joe: 1 have a question about the panels on Staircase3 . You know those glass panels around
the opening, through D eck C ?
Linda: Um, yes. I know where you mean, yeah.
Joe: Well, I've been looking for a cross-section through the deck, at the stair opening. But I can't
find one anywhere.
Linda: Isn't there a note on the general arrangement drawing, with a reference to a
section on another drawing?
Joe: I couldn't find one.
Linda: I've got the deck plans out, somewhere on here.What's this?A ir conditionings
chematic, that's no good. Ah here we are. Deck plan. Um, no, you're right. There's no section
mentioned.
Joe: I mean. in actual fact. what I need is an
Elevation, showing all the panelsf rom the front.
I thought that might be referenced on the main section through the stairs.
Linda:There is a full set of drawings for all the internal panelling with details showing exploded
views of all the fixing details,and sections through the panel joints. Do you have those?
Joe: Not as far as | know.
Linda:And there's a written specification for the panels, as part of the main spec. That might
specify the sizes.
Joe: Those are obviously what I need,t hen.I want to see how many there are, and what size
they are. Have those drawings been issued?
-4.2
Pavel: So how wide is this panel at the top?
Joe: Good question. There's no dimension.
Pavel: Is this drawing to scale? It's one to five. Have y ou got a scale rule? L et's measure it. Lt
looks to be about three hundred mil.
Joe: The golden rule is, you shouldn't scale off drawings, though, should you?
Joe: It's not so bad if it's actual size. on a fullscaled Rawing, but I'd rather not with this. Let's
query it. 1'll give them another call in the office
-4.3
Mei: Basically, the client has said they want a superflat f inish over the entire floor area.
That makes it a free movement floor, where vehicles can run anywhere on it. But on the
manufacturing process drawings, it shows precisely specified routes for these automated
vehicles.So, technically it, should be a defined movement floor, where you can just have a few
narrow lanes for the vehicles, which are superflat, and then the rest of the slab is just laid to
normal tolerances.
Lewis: Right. S o you're questioning the extra cost of doing everything supertlat?
Mei: That's the main thing, yeah. The other thing i s quality. To get the best finish on these
superflat floors, it's better to lay narrow widths of slab in fairly long lengths. So, ideally,
y ou want lanes, rather than big, wide areas.
Lewis: OK. But maybe they want everywhere to be superflats they can change the layout of the
production line in the future.
Mei: Possibly.B ut even if they w ant t o do that,the surface can always be modified at a
later date. It's a thick slab, so there's nothing to stop them grinding a layer off the top. In
18



fact, we could increase the depth of the steel reinforcemenst lightly when we pour the slab,

so there's some extra thickness of concrete over it. so, if they did want to grind a thin layer

off a section in future, they wouldn't have problems with shallow cover.

Lewis: Right. Well let's look into an alternative design for a defined movement floor

-4.4

Leo: So, to sum up. As regards design information flow, all preliminary d rawings are

Going to be shown to the senior engineer in charge of each design team. The senior engineers
then say whether or not their teams need to receive copies of later revisions.lf they

d on't, they w on't receive any further revisions. If they do, they'll be issued with every
subsequent revision and, later,revlsions of working drawings. To coordinate the interface
between mechanical and electrical design, I 'm going t o appoint a mechanical and electrical
coordinator responsible for liaising between the senior engineers in the teams,

r eporting to me. W e're locating all three design teams in a single,open-plan office so

when anyone's got a question or a problem, they can talk to the appropriate person face-to-face.
We still have scheduled to discuss formal issues, b ut the emphasis will be on

ongoing, informal dialogue between the teams.

4.2 I'moccapuii TEXHUYECKHX TEPMUHOB

Black bolt- in constructional, ordinary bolt

Cable tray- long metal plate on which cables are laid — designed to support large number of
cables

Column-vertical support in a structure

construction joint - ioint between two sections of concrete that were poured at different times
(where concrete structures are poured in several stages)

duct-large section pipe, with a circular or square profile, for carrying air; or a protective cover for
cables or hoses

fabrication-making/assembling, often used to describe metalwork

fixing-collective term ficr bolts, screws, rivets and clips

[HSFG) bolt -high strength friction bolt which holds plates together by friction (gripping them
tightly together) rather than by shear force

M&E - abbreviationf or mechanical and electrical - in construction,r efers t o electrical
installations, w ater pipes,air-conditioning et,c .

pour concrete- Dlace/castc oncrete

Slab-large flat area of concrete, for a floor or roof

4.3 TloctpoeHue AUaNOTHYECKOM, MOHOJIOTHYECKOHN peun
Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

4.4 Aynuo u Bugeo npaktuka. CaMOKOHTPOJIb 3HaHUH (ayano3anuck npuiaraercs CD-1)

[lepeBenure yctHo ¢ 1-ro mo 3-if ab3am Ha pycckuil s3bik. [lepenumiure u nepeBenute
MUCBbMEHHO 2-11 u 3-ii ab3a1ibl.
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LISE MEITNER ( 1878-1968 )

1. 1. In 1938, an Austrian physicist named Lise Meitner announced the splitting of the
atom in the laboratory. That announcement confirmed once again the beginning of the
Atomic Age. At that time Lise Meitner was one of the few persons in the world who
had a thorough understanding of atomic energy and the uses which could be made of
this great power.

2. Lise Meitner , The daughter of a lawyer , was born on the 17" of November 1878. She
grew interested in science when she read of the Curies’ discovery of radium. The example
of Marie Curie showed that a woman was able to achieve something in science. Lise
Meitner became the first woman in the history of the University of Vienna who earned her
doctorate in physics.

3. In 1906 she went to the University of Berlin to continue her studies by attending the
theoretical lectures of Max Planck and by doing experimental work. There she began her
research in the new field of radioactivity. She focused her attention on the behavior of beta
radiation from radioactive elements , experimenting with the primitive methods then
available for measuring and analyzing radioactivity. Meitner's work in the 1920s and early
1930s emphasized the physical aspects of radioactivity.

4. In 1938 she left Germany for Sweden Lise Meitner declined to work on the
development of the atom bomb remaining in Sweden throughout the war. She was
concerned with the properties of new radioactive isotopes, produced by the cyclotron.
Her career was illustrious and productive ( she published more than 135 scientific
papers), but throughout it she remained ashy person , with a deep interest in music. Her
devotion to science had been total. She never married. In 1960 she moved to Cambridge,
England, where she died in 1968.

[IpouTuTe 4-i1 ab3ai u Borpoc kK HeMy. 3 npuBeeHHBIX BApUAHTOB OTBETA YKAKUTE

HOMEP NIPEIJIOKEHMS, COAEPKAIErO MPAaBUIIBHBIN OTBET HA IIOCTABJICHHBIN BOIIPOC

Why can we say that Lise Meitner ‘s career was illustrious and productive ?

1. ...because she was concerned with the study of thermal conductivity in non-
homogeneous bodies.

2. ...because she published more than 135 scientific papers.

3. ...because she was measuring and analyzing radioactivity

KonTpoas 3Hanuii
Pacckaxu

Working with drawings

Discussing dimension and precision
Describing design phases and procedures
Resolving design problems
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Unit 5. Ucnpasienne omudok. Breaking point

5.1 OmnopHBIE TEKCTHI
Al: So what does the warning message say?
Mr Rooney: When you start the engine, it says check injection.
Al: Right.
Mr Rooney: Obviously, it must be some sort of defect in the fuel injection system. The thing
is,though, 1t only happens intermittently.
Sometimes, you start it and there's no message at all. So it might be a software problem,I don't
know. Or maybe it could be a defective sensor.
Al: 1s the engine working properly?
Mr Rooney: It seems to be fine, yeah.
Al: It doesn't appear t o be misfiring or down on power?
Mr Rooney: No, we haven't noticed anything. Presumably, it can't be anything too serious.
W e thought it was possibly water in the fuel system because it's an outdoor unit. But in that
case,l assume there'd be major problems with it.
Al: Has it been refuelled recently?
Mr Rooney: Not that recently.
Al: And was it refueled w th diesels tored in your own tank, o r directly from a delivery
tanker?
Mr Rooney: From a tanker truck.
Al: 1 doubt it's water then. if the fuel went in directly from a delivery. You said the warning
doesn't display systematically?
Mr Rooney: No.
Al: In what sort of circumstances does it come up?
Mr Rooney: Well, when you start it up for the first time each day, it comes up. But then if you
stop it, and start it again a short time after, there's no message. It's when it's been off for a
long time that you get the warning.
Al: oK. So it's certainly a question of temperature. It only comes up when it's started from cold?
Mr Rooney: Um, yeah. Exactly.
Al: Hm, it sounds like it's a faulty fuel pre-heater. It'sp robably just one of the pre-heater plugs
that's gone. It's only a minor fault.
Mr Rooney: Oh, right. So it doesn't need urgent attention?
Al: No. It can be replaced at the next service. Keep an eye on it, though. If any other problems
start to show up, give us a call and we'll send someone over.
-5.2
Alan: Hello.
Julia: Hello, Alan, it'sJ ulia. I 've just started a landing gear check and found a bit of a problem
with some tyres. All the pressures on one of the wing blocks are well down.
Alan: On the same block?
Julia: Yeah. On all the other blocks they're correct. S o it seems odd that this one group of
tyres, on one corner of the aircraft, are all low. And the strange thing is, they're down by exactly the
same amount on every tyre on the block.
Alan: I see. You're right, that is unusual.
Julia: The wear rate's consistent across the whole aircraft, though.There's n othing unusual
about the wear pattern.
Alan: Are you sure the pressure gauge is working properly?
Julia: Um, well, to be honest you can tell just by looking at the tyrest hat they're down.
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Alan: Right. Let me come out and have a look.

-5.5

Paul: O K, let's have a look at the coolant,f irst. The level'sO K.

Eric:1 t's full of residue, though ,by the look of it.

Paul: 1t looks a bit black, doesn't it? Time to change it, I think.

Eric: OK. What's the filter like?

Paul: Um ... it looks reasonable to me.

Eric: Is it due to be changed?

Paul: It is if we follow the service programme to the letter. The trouble is, if you do that,y ou end up
wasting parts half of the time.

Eric: We can take it out and give it a bit of a clean. It'll be alright.

Paul: OK. Blades, next. Hm, they look more or less OK to me. There are no signs of damage.
Eric: Yeah. No need to change those. They'll have moved a bit since they were last checked,
though. The alignment will need to be looked at.

Paul: Sure.

Eric: Apart from that, it's not looking too bad.

5.2 'noccapuii TEXHUYECKUX TEPMHUHOB

Clearance- distance between components designed to fit together closely

Clutch- friction mechanism allowing engine motion to be transferred to wheels progressively
Coolant- liquid in a cooling system

Drag- resistance to movement through a gas or liquid,e .g.when a plane moves through the air
electrical contact -point where two electrical conductors are connected

engine -often refers to an internal combustion engine - i.e. one which burns petrol or diesel

fan- spinningd evicew ithb ladesu sedt o generatea flowo f air

filter -material with small holes located ina flow of gas or liquid;used t o block solid

particles e, .g.t o prevent them from damaging a sensitive mechanism such as a pump

flaps — moveable panels on aircraft wings which increase lift to assist low speed

flight' eg. during take.off landing

fly-by-wire - aircraftc ontrolsw hicho perate moveabled evices( e.9.f laps)e lectronicallyr, ather
than mechanically

fuel iniection - system for injecting fuel vapour into the piston cylinder of an engine

temperature gauge device which shows a temperature reading

gearbox- case containing shafts w ith gears 'usually w ith a gearshift mechanism, lowing
gears t o be moved t o change between different gear ratios

hyudraulics- high-pressured circuits used to push pistons called hydraulic rams

isolate- separate an electrical component or part of a circuit from t he rest of the circuit- e.g.b
y opening a switch - to prevent electricity from flowing through it

landing gear - wheels of an aircraft

loose connection- electrical connection that is not fully tight, often causing the circuit to be
broken,preventing current from flowing

[TepeBenure yctHO cC 1-TO MO 3-i aG3ail Ha pycckui si3bik. [lepenuimuTe u nepeBeanTe MTUCHMEHHO
2-i1 u 3-ii ab3anpl.
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CH.V. RAMAN (1888-1970)

1. Raman was an Indian physicist, pre- eminent in molecular spectroscopy and acoustics.
He created the Indian Academy of Science in1934 and was its president until his death
in 1970. He was justly considered a father of Indian science and the Indian Government
honoured him with the first of its National Professorships. In 1957 he became an
International Lenin Peace Prize Winner.

2. The son of a teacher and lecturer ,Raman entered the College in Madras in 1903 and
achieved the highest distinctions for scientific degrees. As scientific research was at
this time almost completely neglected in India, then he entered the Civil Service and
was appointed to a position in the Finance Department in 1907. He retained his
employment for 10 years, mostly in Calcutta. When he was eighteen years old , he
continued scientific work , his name became familiar to scientists in Europe and
America.

3. In 1997 Raman was offered the professorship of Physics at the Calcutta University. He
occupied the chair from 1917 to 1933. Raman brought to Calcutta many talented young
Indians to undertake research into optical phenomena, acoustics and other branches of
physics.

4. During the years in Calcutta Raman emerged as a truly international figure. In 1930 he
was awarded the Nobel Prize in Physics (for his work on the scattering of light and the
discovery of the effect named after him). Raman was honoured by universities and
scientists in the Soviet Union and America as well as in his own country.

5.

[Ipoutute 4-i1 ab3am u Bompoc K HeMy. I3 mpuBeleHHBIX BapHaHTOB OTBETa YKaXXUTE HOMEpP
MIPEUIOKEHUS, COICPIKAIIETo IPaBUIIBHBIN OTBET HA MMOCTABJICHHBIH BOTIPOC

Why was Raman honored by many universities and scientific institutions of different
countries?

1. ...because he was awarded the Nobel Prize in Physics.

2. ...because he brought to Calcutta many talented young Indians.

3. ...because of for his work on the scattering of light and the discovery of the effect named
after him.

5.3 [locTpoeHne quanoru4ecKkor, MOHOJIOTUYECKON pedr
Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

5.4 Ayauo u Bugeo npaktuka. CaMOKOHTpOJIb 3HaHUH (ayauno3anuch npuiaraercs CD-1)
5.5 KoHTpOJIb 3HAHUH

Describing types of technical problem
Assessing and interpreting faults
Describing  the causes of faults Discussing repairs and maintenance
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Unit 6. Texnuueckuii nporpecc Technical development

6.1  OmnopHBIE TEKCTHI

1

Claudia: So with regard to the capacity, in terms of the number of people it actually needs t o
carry, what sort of figure are you looking at?

Kevin: Um, 36 is what we're aiming for.

Dave: If you think we can add a few seats without making compromises, th en by all means,

let's look at it.

Kevin: I think 36 is going to be at the top end as far as size is concerned.

Claudia: And as regards the graphics, is the

video sequence finalised? Will it be exactly as it is on this DVD?

Kevin:Unless you have any problems g enerating the physical effects that go with it, then,yeah, as
far as we're concerned, that's it.

Claudia: Right,excellent. We can startl ooking at that straight away then, and get things moving.
Um, so regarding the schedule, then, what sort of timescale do you have 1n mind,

for the whole project?

2-
Rick:1t obviously has to be lifted with a crane.

Gabriella: Yes, but do the slings necessarily have to pass under the base? Why not come up with a
way of hooking onto the side of the statue?

Rick: How?

Gabriella: Well, couldn't we drill into it, horizontally an d insert bars into the holes? Then

hook onto the bars.

Rick: People would see the holes afterwards, though.

Cabriella:W e could fill all the holes,couldn't w e? Surely they could use some sort of filler that's
the same colour as the stone.

Rick They'd never hide the holes completely, though 1t would still leave marks,wouldn't it ?

I don't think that would be acceotable.

Gabriella: Or, alternatively, we could m ake sure the holes were out of sight. What about drilling
into the top, vertically? 1f the holes were right on the top,t hey'd be less visible.

Then the bars could be set in, with lifting eyes on the end.

Rick: Hmm. The trouble is, if the bars were set in with resin, they'd never come out. They'd have to
be cut off, wouldn't they? And this mammoth's lying down, so the top will probably be seen, to an
extent.

Gabriella: True.

Rick: To be honest, I don't think we can envisage drilling into it. I suppose another option would be
to use some sort of grab, on the end of the crane jib. You know, like the ones they use for off
loading lorries. So, the statue would be held by friction. But I can'ti maginet here

b eing anything capable oflifting 3 6 tonnes. Especially not something that wide.

Gabriella: Hm, no. Have you spoken to the masons about this?

Rick: Not yet, no.

Gabriella: Why don't we ask them?

-3-
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Viktor: In terms of cost, performing is obviously a lot cheaper, because all you need are plastic
tubes, which are cheap to buy, and quick to put in. If we do it that way, it'll be dead easy, and it'll
cost peanuts. Whereas core drilling will be slow it'll be quite a painstaking

job.B ut ...

Rajesh: B ut core drilling's more accurate, clearly.

Viktor: A lot more accurate. [ mean sometimes. you can get away with performing. If you need t
oget within twenty m il,then it's perfectly feasible. Tenm il is - it's achievable, but it's

Stretching it . Anything less than ten mil,and there's no way you can do it.

Raiesh: And what sort of tolerance are you looking for?

Viktor: About ten mil.

Rajesh: S o it's border line th en.

Viktor: It's a tall order. The safe bet would be going for core drilling.

Rajesh: The problem is going to be the schedule, though.

Viktor: Exactly.l mean,t o diamond drill the number of holes we're talking about will take,um .
Rajesh: 1t'll take forever and a day, won't it? Whereas if they're preformed th ey'd be ready as
soon as the walls are cast.

Viktor: But if half of them are in the wrong place, it'll cost an arm and a leg to put them right.
Because if they're wrong, 1t's not just a question of drilling new ones in the right place. If they're
slightly out of position, t hey have t o be filled in, first, with cement, to avoid having two holes
overlapping, so putting them right is easier said than done.

Rajesh: Sure. So as I see it, the key issue here, in terms of feasibility, is the tolerance.lf the holes
can be bigger, and there's more play for the bolts. we won't have this problem.

-4-

Marta: So, to be clear about how far we can go with this redesign we're not aiming t o reinvent the
wheel, in terms of the main components and how they fit together. The reasons for that are firstly,
from a hardware point of view, the existing design has proved to be effective.And secondly, we
don't have the resources at this point in time to make

fundamental changes to the production process.

Engineer I: So the overall internal layout needs to remain the same?

Marta: Yes. We're looking for an evolution, rather than designing th e whole thing from

the ground up. Presumably, there is room for improvement?

Engineer 2: Well, this model has been revamped once before. Of course. B ut, no doubt we can
refine it a bit more.

Marta: However, given that software redesign isn't an assembly issue and has been the Achilles
heel of the exlsting model, it would make sense to rethink that whole system.

Engineerl : So for software, back to the drawing board, then?

Marta: Well, er, whatever we do, we need to make a quantum leap. Whether that means

Designing th e system froms cratch, I don'tk now. We need to make the whole thing much simpler
to use.

6.2 I'noccapuit
Beam-long,n arrowh orlzontacl omponentin a structure

Core drill- hole-sawfo r drillingt hrought hickm aterials

Crane-machine for lifting heavy objects, able to reach significant heights and distances,
includes mobile cranes (whichw heel) tower cranes( which are supported by a fixed

tower) and gantry cranes( whichr un along beams)
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dynamic-relatedt o movemente, .g.a dynamicl oad [: a loadg eneratedb y a movingo bject)

G-force- force of acceleration or deceleration 1 G is equivalent to the force of acceleration
exerted by gravity

Jib-moveable arm of a crane

Lifting eye- ring fixed t o a heavy object allowing a hook (eg. o f a crane) to be attached t o
enable lifting

Low-loader- truck w ith a low flat trailer, used for transporting large heavy v ehicles, e,
specially construction plant

Slings-flat straps which can be attached to crane hooks and placed under objects 1n order

to lift them

Thrust- pushing force,e .g.generated b y expanding gases exiting a rocket

[lepeBemure yctHO ¢ 1-ro mo 3-i ab3am Ha pycckuil s3bIK. IlepenuimmTe u mepeBeauTe
MMUCbMEHHO 2-1 1 3-i1 ab3alrbl.

C.F. POWELL (1903-1969)

Powell was a prominent English scientist noted his techniques and discoveries in particle
physics. He was also deeply concerned with problems relating to the social responsibility
of scientists. Powell was a leader in the World federation Workers in the mid- 1950s and
was a founder of the Pugwush Conferences on Science and World Affairs in 1957/ As a
public man and his published articles the perils of destructive weapons and the need for
international cooperation.

Powell was born in December 1903 in England . His parents were poor and they were
determined to give their children a good education to increase their opportunities for a
better life . In 1921 Powell won a scholarship of one of the colleges at Cambridge which
he graduated in 1925 with first-class honors in science. He started his scientific career at
the Cavendish laboratory headed by Ernest Rutherford. After gaining his scientific degree
at Cambridge in 1928 Powell accepted a position at the new Physics laboratory in the
university of Bristol.Powell spent the rest of his career there advancing to professor in
1948 and the director of the laboratory in 1964.

In 1947 Powell's Bristol group identified a new particle in the cosmic radiation. Powell
and other two scientists discovered the 1 - meson and demonstrated that this sub-
nuclear particle was produced directly in reactions and rapidly decayed in flight ,
producing the ™ - meson. The discovery solved a complicated scientific problem and
helped to open a new era of particle physics.

Powell continued to develop and apply the photographic method in Bristol. His laboratory
became the source of new experimental discoveries in meson physics and an international
training center for physicists of many countries. In 1950 he was awarded the Nobel Prize
for his development of the photographic methods and his meson discoveries.

[Ipoutute 4-i1 ab3ai U Bompoc K HeMy. M3 mpuBeleHHBIX BapHaHTOB OTBETa YKaKUTE HOMEP
IIPEAIOKEHNS, COAECPKALIETO TPABUIIbHBIN OTBET HA ITOCTaBJIEHHBIN BOIPOC

I.
2.

For what discovery was Powell awarded the Nobel Prize ?

...for the role he played in the establishment of the European Center for Nuclear Research.
.. for his development of the photographic methods and his meson discoveries.
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3. ..for a new techniques for detecting high- energy particles .

6.3 IlocTpoeHue AManoru4eckoi, MOHOJOTUYECKON peun
Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

6.4 Ayauo u Buaeo npaktuka. CaMOKOHTpOJIb 3HaHUH (ayano3anuch npuiaraercs CD-1)
6.5 KoHTpoJib 3HAHMH
Pacckaxu o

Suggesting ideas and solutions
Describing improvements and redesigns
Describing technical requirements

27



Unit 7. IIpoueccel n npexynpesxxkaeHusa Procedures and precautions

7.1 _ OmopHBIE TEKCTHI

a)Rosana: N ext week they're due to start maintenance work o nthe grain silos in Zone 4 .

We need to make sure that everyone's aware that all those silos are classed as confined

spaces. In other words, no one should go inside them without first doing an air test. And we need to
keep a check on dust levels, as well.

Marc: We've got a CO, detector here, haven't we?

b)

Rosana: If you walk past that machine while it's running, and you're trying to talk to someone, you
have to shout to be heard. And as a rule of

thumb, that means it should be an ear protection area.

Marc: Yeah, b ut the regs differentiate between brief exposure , when you're walking past
Something, and continuous exposured, on't they?

c)

Marc: So is it harmfully if it splashes on your skin?

Rosana: According to the notice it's an irritant, and it's toxic.

Marc: But it's not corrosive?

Rosana: Not as far as I'm aware.

Marc: So you don't need gloves and eye protectional masks and all the rest of it? If you

get any on your skin, you just wash it off.

Rosana: Hm, I'm not sure about that.

d)

Rosana: We need to enquire whether or not this maintenance involves welding. There are

Forklif trucks going through that area carrying flammable liquids.If there are going to be any
naked flames or sparks, we'll need to put a proper procedure in place.

Marc: Right. I'll get in touch with their people,

then.

e)

Stephanie: S o in terms of access,theoretically, there's a risk of someone falling, a s they

Climb up a silo, or down into one. B ut there's always an external staircase with a guardrail,
leading to the top, and there are permanent ladders,with protective hoops around them, fixed to

the insides, leading down to the bottom. S o workers should be able to access these silos fairly
safely. The big problem w ill be getting the welding equipment, th e gas bottles,

down into the bottom.

Ben: They can be lowered down by rope.

Stephanie: Won't they be too heavy?

Ben: Not if they use the smaller-sized bottles.

Stephanie: We'll need to specify the bottle size in the procedure th en.

Ben: Yeah. They'll have to take care that the bottles don't fall onto someone, as well. That no
one's standing in the bottom of the silo,while they lower them down.

Stephanie: True. That's a nother point t o mention.O K, so access isn't really a problem,then. The
main danger is the fact that it's a confined space.Especially g iven that they're welding,

With an oxy-acetylente orchburning, which will produce a fair amount of COr.

Ben: So they'll need a CO, detector.

Stephanie: I mean, to be safe, they'll need to test the air before they go down,anyway.But we
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should probably specify that they need to keep the detector with them while they're working,

and keep it switched o n.

Ben: Yeah. Another hazard is there'll be metal fumes given off as they're actually

Welding, which is a different problem t o the CO, issue.

Stephanie: S ure. So really,t hey'll need a ventilation system down there, s ome kind of air
extractor.

Ben: Probablyy, eah.A nd there's the problem of dust, as well. They'll have to be very careful
About that. If they're welding and there's grain dust in the air,there's going to be an explosion
hazard.

Stephanie: Y eah. Would a ventilator clear the dust, or make it worse? I suppose if there's a lot
lying around, it'd keep blowing it up into the air, wouldn'tit ?

Ben: Mm. I'm not sure.

f)

Stephanie: Restricted areas are places where a seriousd anger is present. S o it's essential that
these should be kept locked at all times. Under no circumstances should anyone be able to access
them, unless they have a permit to work,in other words, a written form giving permission to work in
the restricted area.

Lin: And permits to work, and the keys to

Restricted areas,can only be issued b y the electricasl supervisor?

Stephanie: That's right. So that one individual

is responsible for electrical safety for the whole plant. O nly that person is authorized to issue
permits to work.

Lin: Presumably, it's important that permits are issued every single time someone enters a
Restricted area- each time they d o a new job,they need a new permit.

Stephanie : Exactly,they shouldn't be issued for any longer than a full shift.

Lin: OK.

Stephanie: And it's crucial that there's j ust a single key t o each restricted area.T he whole

idea of havinga lock-out system is to ensure that only one person has access to switch geaart any
given time. So whatever happens, someone cannot switch o n a circuit at aswitchboard while
somebody else is working on it somewhere else in the plant.

Lin: Mm, if we imagine a technician needs t o, let's say they're going to change a motor on

one of the lines, they get a permit to work, and obtain the key to the switchboard from the

electrical supervisor. Then they take the key, unlock the door to the switchboard, switch off

the circuit-breaker for the motor to isolate it. then lock the door again.

7.2/ I'moccapuii

Air inlet- Point where air enters a device or process- the opposite is air outlet

Arc- electrical current travelllng a short distance through the air to flow between two
conductors

Blower-pump-like mechanism which generates airflow

Circuit breaker- electrical device which instantly breaks a circuit( switches of f the power
supply) as asafety measure if a variation in current is detected

Extinguisher-device used for putting out fires; usually a metal container with a hose or nozzle
containing water,C O,powder or foam
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Gas bottle- metal container which contains compressed gas, often in liquefied form

Guardrail- safety rail designed to prevent people falling from high places

Handrail- (asg uardrail above)

Load bearing- Describes a part of a structure or assembly that is designed to resis transmit force
Moisture sensitive- can be damaged by water

Off-cuts- waste pieces left over after cutting

Shot blasting- firing small metal balls propelled b y compressed air as an abrasive cleaning
process

silo- large container for storing bulkgranular materials sucha s grain

strain-change in size/shape o fa component( e'g's tretching) du e to force

switchboard- control panel containing several switches for all the individual circuits of an
electrical installation

switchgear- collective term for switching equipment

transformer- electrical device for modifying current and voltage- a step-up transformer in
creases voltage and reduces current,a step-down transformed recreases voltage and increases
current

[lepeBenure yctHo ¢ 1-ro mo 3-ii ab3am Ha pycckuil s3bik. [lepenumiure u nepeBenuTe
MUCBbMEHHO 1-i1 u 2-ii ab3a1ibl.

1. leap MPBIKOK

2. cushion MOTyILIKa

3. collaboration COTPYJHHYECTBO

4. recoup KOMIIEHCUPOBATh

5. magnetic suspension train MOe3]1 Ha MarHUTHOM MOIBECKE

THE TWENTY - FIRST CENTURY TRANSPORT

1. It has been a long time since train velocities first surpassed the 100 km per hour and
they are approaching 200 km per and even higher velocities in some countries. Is it
possible to increase the speed with the help of a traditional wheel at the present stage
in the development of transport ? Scientists and engineers have come to the conclusion
that a new leap in speed is possible only if the wheel is replaced with an air or magnetic
cushion.

2. The advantages of high-speed ground transport to be used in future are obvious. At
present air and road transport burn three-fourths of all fuels, and the combination
process, naturally, affects the earth's ecology.

3. The future trains must be ecologically clean and noiseless.It has been estimated that the
cost of high- speed ground transport will be recouped three times faster than with the
railways.

4. The high- speed ground transport will connect cities and industrial centers to air-
ports. The first magnetic suspension train is not yet in operation, but its principle has
found a way into technology.

VII. [IucCbMEHHO OTBETHTE HA CJIECYIOLIHUN BOIIPOC

What kind of transport will connect industrial cities to air port?
30



7.3 [locTpoeHWe AUATIOTUYECKOW, MOHOJOTHYECKOU Peun
Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

7.4 Aynmo u Bujieo npaktuka. CaMOKOHTPOJIb 3HaHUM (ayauo3anuch npuiaraercs CD-1)
7.5 KontpoJb 3Hanuii — Pacckaxku o

Describing health and safety precautions
Emphasising the importance of precautions
Discussing regulations and standards
Working with written instructions, notices
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Unit 8. MOHMTOPHHI U KOHTPOJIb Npou3BoAcTBa Monitoring and control

8.1. OnopHBIE TEKCTHI

8.1

Roland: We know the client is a very green orientated company.very big on all things
environmental.

Saskia: Absolutely.

Roland: s o energy saving obviously needs to be an important consideratioin the
design.Clearly,it'sa big subject,and something w e need to look

into in depth.B ut one specific aspect of it where I think we can make a real difference is with the
Building Management System- specifically, with the way we use presence detectors. And I've had
a couple of ideas that I'd appreciate your views on.

Saskia: Sure.

Roland: I think we should put two totally different design options to the client. Option one is to
have a building with maximum automation. So witht he maximum automation option. ..

-8.2

Roland: ... with the maximum automation option,we put presence detectors a ll over the place,and
link them to as many systems a s possible. Not just the usual systems t hat activate the lights
when people walk into rooms and turn them off when they leave.We could

use presence detectors to control other systems, as well, like

the blinds on the windows. So, if it'st he middle of summer,and a presence detector senses that
everyone's left a meeting room, a temperature sensor picks u p a positiver eading from

s unlight coming through the glass,the electronics activate the blinds,which automatically co me
d own and black out the room. That would limit heat absorbition and reduce the load on the
airconditioing, s aving energy.

Saskia: OK.

Roland:O r in winter,i f the blinds h ad been pulled down in the meeting room the evening

Before, th e next morning, the sensor detects sunlight, and triggers the blinds t o raise and let

in as much sunlight a s possible, contributing to the heating. And there could be temperature
measurement to determine which rooms are the warmest, a,nd those sensors s et circulation
system t o distribute the warm air throught he building, in to the corridor, or into rooms at the
other side of the building, or wherever.

Saskia: S o, we'du se presence detectors and heat sensors to regulate as many systems a s

possible?

Roland: Yes. Well, that's what we'd have with the maximum automation option.

8.3

Roland: The second option is this. It's a very environmentalclyo nsciousc ompanys, o I assume

that green attitude is shared by all the staff. Lf that's the case, why is there a need to automate
everything in the building when most things can be operated manually? W hy doesn't the boss
just circulate a n email reminding people to switch the lights off when they go out and tell them
to lower the blinds when they leave a room in summer, so it helpst he air-conditioning? I mean,
you'd save all the systems automatically, an d the money you

saved by buying old-fashioned manual controls instead of hi-tech electronics could be spent on
planting trees o r something. I mean,it sounds simple, but . . .
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Saskia: M m ... it'sa veryi nteresting idea. W e Have to bear in mind, of course , that the client's a
manufacturer of hi-tech electronic gizmos. I'm n ot sure how they'd feel about ...

-84

Jochem: The obvious danger here is that you could get a build-up inside the vessel 1 f there's a
blockage further a long the pipe.

Katerina: So the vessel needs a safety valve?

Jochem: Yes, and maybe some sort of warning system,a s well.It could be something that's
trulggered by a differential measurement. So if there's a high reading in the tank, and a lower

one further along, you'd know there was a blockage somewhere.

Katerina: We'll need a system for monitoring gas consumption.

Jochem; What, a meter on the supply pipe?

Katerina: Well, yes, that would measure cumulative consumption. But we also need to monitor t he
actual rate of consumption at different points in time during the reaction cycle. And if we have
those two parameters, we can then determine the frequency of peaks in consumption,w hich is
the third parameter w e need.

Jochem: S o that's a software issue,then .A s long as the cumulative value's being recorded
against the timescale, we can plot the rate of consumption...

Katerina: The reaction that takes place is going to be exothermic. But the amount of heat w ill
partly depend on how hot the gas is when it enters the vessel.

Jochem: Yes. because that input heat can be adjusted.

Katerina:Exactly. So we'll need a sensor next to the valve to measure the input value, as gas

comes in, and then another to give us an output value.T hen,w e can worko ut the optimum

input temperature for the gas.

-8.5

Helen: One of the biggest headaches in Power generationis the fact that electricity consumption
fluctuates considerably. So in order to maintain a continuous supply w e have

t o make continual checks,and adjust the power load w e generate.To help us plant
hoseaadjustments we forecast f luctuationisn demand,s o that we can

anticipate peaks and troughs. We base these forecasts o n a number of different factors.

One of them,one of the most important ones, 1s temperature . During periods of very cold
or very hot weather, demand increases. The increase in demand is obviously due to millions of
electric radiators coming on when it's cold, and airconditioning

units working hard when it's hot. Another factor, a key factor which increases or

decreases demand, is whether or not it's light or dark in the morninga nd evening- obviously

that dictate sl ighting consumption. So those are the two main seasonal factors.They

generally go hand-in-hands on cold, dark,winter evenings

8.2. ['noccapuit

Cargo Compartment Fire Control Panel | [lanens nmpoTuBomnoxapHoi 3aluThl 0arakHO-rpy30BbIX
OTCEKOB

Cargo Compartment Fire Extinguishing | Cpeactsa moskapoTyiieHus 0ara)XHO-TPy30BbIX OTCEKOB

Cargo Compartment Heater Oborpesarenb OaraxHO-TPy30BOTO OTCEKA

Cargo Compartment Lights OcaenieHne 0araxHO-IrPy30BBIX OTCEKOB

Cargo Compartment Smoke Detection Curnanuzanuss o0 oOHapyKeHuUu JapIMa B OaraxHo-
IPY30BBIX OTCEKaX
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Cargo Compartment Smoke Detector

JaTuamk gpiMa 6araxHO-rpy30BOTO OTCEKa

Cargo Compartments Ventilation

BenTmisinus rpy30BbIX OTCEKOB

Cargo Compartments Ventilation
System

Cucrema BEHTWISILIMY OaraXxHO-IrpPy30BBIX OTCEKOB

Cargo Doors Monitoring and Operation

Curnanu3zaius Tpy30BbIX IBepei

Cargo Holding

dukcanus rpy3oB

Cargo Loading System

Cucrema norpysku

Cargo Smoke Generator

I'eneparop apiMa

CAS Control Panel

[Tanens  ympaBiieHHSI CHCTEMOU
skunaxa (HoBoe Ha3BaHue ECP)

MpEAYIPEX ACHUS

Caution

Buumanue

Ceiling Panels

TloTos04YHBIE ITAaHETN

Center Post

LlenTpanbHas croiika

Center Wing

LenTpomian

Center-of-Gravity

LenTp TsKeCcTH

Central Computer

[leHTpanbHBIN BEIYUCIUTEND

Central Maintenance System (CMS)

BoproBas cucrema TEXHUYECKOTO 0OCITY>KMBAHUS

Central overhead panel

CpC)IHfISI IMaHECJIb BEPXHETO MYJIbTA ITUJIOTOB

Central Pedestal

[leHTpanbHBIN MyNbT TUIOTOB

Central Pedestal Lighting Control Panel

[Tanenb ocBeUIEHUS CPEAHETO IYJIbTA.

Central Processing Unit

Brruncinurens HeHTpambHbINA

Central Tank Access Panels

Jlroku noctyna B LIEHTpabHbBIN TOIUIMBHBIN 0aK

Central Tank Probe

JlaTurK TOTUTMBOMEpA LIEHTPAIBHOTO OaKa

Central Warning System

[{eHTpanbsHas cucreMa NpeaynpexIeHAN

Channel-Spacing

Pa3noc xanaios

Charging Valve Krnaman 3apsaxu

Check [IpoBepka, OCMOTD, dbopma TEXHUYECKOTO
o0cyKUBaHUS

Check Valve OOpaTHbIii KJ1anaH

Chemical Oxygen Generator XHUMHUYECKUH F€HEepaToOp KUCIOPOaa

Child Escape Cradle Jletckasi criacaTenbHast JII0JIbKa

Chock VYnopHas konoaka

Chronometer XpoHomeTp

Circuit Braker Astomar 3ammuThl cetu (A3C)

Clamp Loop Kpenéxublit xomyT

Class Divider [leperoposxa paznenuTenpHas

Clearing Oumncrka

Climb Ha6op BbIcOTHI

Climb-Out Speed CxopocTh HayaIbHOTO HA0OPa BHICOTHI

Clock Yacsl

Clogging 3acopeHue

Closing Panel [Tanenp-3armymka

Cockpit Controls

Oprassl yrpaBiieHHs B KaOuHE

Cockpit Display System

Cucrema >1eKTpOHHOM MHANKAIIMY B KAOMHE MIJIOTOB

Cockpit Item

DJeMeHT KaOMHBI DKUIIAKA
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Cockpit Panels Control Unit

Kontponep nynsToB

Cockpit Refuel Control Panel

[IynbT KOHTPOJIA M YNpPABJIECHUS 3alpPaBKOM TOIUIMBA
(KIIKY3) B kabuHe sKumnaxa

Cockpit Speaker

I'pomkoroBopuTenb KaOUHBI KUITAKA

Cockpit Voice Recorder System

Cucrema perucTpaluu IeperoBopoB IKUIaxa

Cold Weather Maintenance - Air

Conditioning

OO6ciy)kuBaHHE CHUCTEMBI
HU3KUX TEMIIEpATypax

KOHIAWIMOHWPOBAHUA IIpHU

Cold Weather Maintenance - Airborne
Auxiliary Power

O6cnyxuBanne BCY npu HU3KHX TemnepaTypax

Cold Weather Maintenance - Doors

OO6cnyxuBaHue IBEpEH, JIIOKOB U CTBOPOK IMPH HU3KUX
TeMIepaTypax

Cold Weather Maintenance - Electrical
Power

OOcny>)XuBaHUE DJEKTPUUYECKON CHUCTEMBI MPU HUBKUX
TeMItepaTypax

Cold Weather Maintenance -
Equipment/Furnishings

OO6cnyxuBaHue OBITOBOTO M aBapUHHO-CIIACATEILHOTO
000pyI0BaHUS IIPU HU3KUX TEMIIEpaTypax

Cold Weather Maintenance - Flight
Controls

OOcnyXuBaHHUE CHUCTEMbI YIPaBJICHUSI CaMOJIETOM MpU
HU3KHX TeMIepaTypax

Cold Weather Maintenance - Fuel

OOcnyxuBaHWE TOIUIMBHOM CHUCTEMBl NPU HHU3KHUX

TeMIepaTypax
Cold  Weather = Maintenance  — | OGciy)xuBaHue pUOOPHOTO u MUJIOTaXHO-
Indicating/Recording ~ Systems  and | HaBUrallMOHHOTO 000pyn0BaHUS Ipyu  HHU3KUX
Navigation TeMIeparypax

Cold Weather Maintenance - Landing
Gear

OO6cnyxuBaHue 1IacCH MPU HU3KUX TeMIlepaTypax

Cold Weather Maintenance - Oxygen

OOciy>)kuBaHWE KHUCIOPOJHOM CHCTEMBI MPU HHUZKUX
TeMIrepaTrypax

Cold
Plant

Weather Maintenance - Power

OOcnyXuBaHWE CHJIOBOM YCTaHOBKM IIPU HHU3KHUX

TeMIiepaTrypax

Cold Weather Maintenance - Structure

OOcnyxuBaHWe KOHCTPYKIMHM IUIaHEpa MpU HU3KUX
TeMIepaTypax

Cold Weather Maintenance - | Obcny)XuBaHUE CHUCTEMbI BOJOCHAOKEHUS U yAaJEeHUs
Water/Waste OTXOJOB IPHU HU3KHUX TEMIIEpaTypax
Collector Tank Probe JlaTuuk TOTUIMBOMED pacxoJHOro Oaxa

Combined Slat and Flap Lever

KoMOuHUpOBaHHBINM pblYar ynpaBlIeHUs 3aKpbUIKaMU U
MIPEAKPBIIKAMH

Combustion Chamber

Kamepa cropanus

Commercial Off The Shelf

CepuiiHO-BBIITyCKaEMOE U3IETNE

Communication  Management  Unit | biiok ynpaBnenus cBsi3bio

(CMU)

Communication System Cucrema cBsizu

Communications Cas13HO€ 000pyHIOBaHME

Compass Kommnac

Component Maintenance Manual PykoBoicTBO 1o TEeXHUYECKOW  IKCIUTyaTaruu
KOMIIOHEHTAa

Component Manual Index

[IepeueHb pyKOBOJCTB 10 KOMIIOHEHTAM
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Compressor Discharge Temperature | JlaTunk Temneparypbl Ha BBIX0JI€ U3 KOMITpeccopa
Sensor

Computer Breraucnurens

Condenser TennooOMeHHUK KOHJEHCATOP

Condition Monitoring

OTCiIeXUBaHNE COCTOSHUSI

Conditional Probability of Failure

YcnoBHas BEpOSATHOCTB OTKa3a

Configuration Specification

CrangapTHas cnenugpukanus

Constant Speed Drive Unit

[IpuBO IOCTOSSHHOM CKOPOCTH

Consumable Products Manual

[lepeueHb pacxoIHBIX MaTEpUAIOB

Continuous Built In Test

HenpepsIBHBII BCTPOCHHBIN KOHTPOJIb

Control and Monitoring System

Cucrema yrnpaBiieHUs U KOHTPOJIS

Control Panel

[IynbT ynpaBneHus

Control Tower

Jucneryepckas

Control Valve

Perynupyrommuit knanax

Control-By-Wire VYmpaBnenue 1O MOpoBOJaM M JIUCTAHIIMOHHOE
yhpaBiieHue

Controller Pilot Data Link | [lepenaua  pmanHbIx 1o  paauokaHany  «Ilumot-

Communications JCTIETYEP»

Control-Surface Balancing

barancupoBKa pysieBbIX TOBEPXHOCTEN

Cooler Paguatop

Cooling OxnaxaeHue

Cooling Pack YcranoBka oxyiaxaeHus Bosayxa (YOB)

Core Avionics Cabinet KaGuner sinpa aBUOHUKHT

Core Processing and Input/Output | biok 06paboTKu 1 BBOa/BBIBOIA JAHHBIX SApPA
Module (CPIOM)

Core Processing Module (CPM)

BrrancinuTenbHbI MOTYIb sIpa

Corrosion

Koppo3sus

Counterbalance/Locking Spring

Y paBHOBEIINBAOIIAsA/CTONOPSILIAs IPYKUHA

Cover

Yexon

Cowl Anti-Ice Valve

Knanan I1OC Bo3ayxo3abopHHKa IBUraTeIs

Cowling Kamotst

Crack Tpemuna

Cranking [IpoxpyTka nBuraresns
Crash Safety bezonacHocTh paszpyuieHus
Crease T'odp

Crew Alerting System

Cucrema npenynpexaeHus dSKAmaxa

Crew door JIBepb [U1sl SKUMaxKa
Crew Oxygen Stirage Assembly Kucnoponnoe obopynoBanue st IKUIIaxKa
Crew Oxygen System Kucnoponnoe obopynoBanue sxkumaxa

Critical-Engine-Fail Decision speed

CKOpOCTI) IMPUHATHA PCIICHUA ITPHU OTKA3€ ABUIaTClid HA
B3JICTC

Cross Bleed Valve

Kitarman nuHnn nepenycka

Cross Feed System

Cucrema nepekpecTHOTO MUTAHUS JBUTATEIIS

Crossfeed Start

[TepexpecTHbIN 3aTyCK IBUTATENS

Crossfeed Valve

Knanan nepekpectHol mogauun
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Crossover

KpecroBuna

Current Transformer Assembly (CTA) bnok Tpanchopmaropa Toka

Current Transformer Unit bnok TpanchopmaropoB Toka
Curtain Topa/3anaBecka
CVR/FDR Control Panel [1ynpT ynpaBieHus perucrpaTopamu

[lepeBenure yctHO c 1-ro mo 3-if abG3an Ha pycckuil s3bIK. [lepenuinuTe U nepeBeaUTe MUCbMEHHO
1-it u 2-11 ab3aupbl.

SUN- DRIVEN ENGINE

It is common knowledge that certain metals and their alloys are attracted by a magnet.
After heating, this property vanishes , it is restored after cooling down. A new
magneto-heat engine works on this principle. This invention relates to devices which
transform thermal power, for instance , the power of the sun rays into a mechanical
power of rotation.
We know solar power is inexhaustible and its use does not harm the environment.
That's why such importance attached to the devices which make it possible to apply the
idea of direct use of solar power , transforming it into mechanical forms of power. The
development of an engine directly driven by a heat source such as solar power, makes
it possible to simplify and make power generation considerably cheaper, in
comparison to the existing thermal engines we use today.
The rotor of the new engine is made of an alloy that loses its magnetic properties
already at 100 C. If the rotor is heated on one side ,the cold side of the rotor will turn
toward the magnet. Since heating continues, the rotor goes on rotating too .Thus solar
power can be used as a source of heat in this case. The magneto-heat engine can drive
pumps in waterless districts, can also be widely used for watering greenery in cities and
settlements.
By using thermomagnetic alloys it is possible to develop a lot of automatic devices, for
example , solar clocks thermometers, etc. Mention should be made that these devices
can withstand extreme temperatures. To organize the production of the necessary alloys
is simple as there is no need for rare materials or complex technology.

[TucbMEeHHO OTBETHTE Ha CIEAYIOIIUNA BOIIPOC

Why are thermomagnetic alloys used in the production of automatic devices?

8.3 IlocTpoeHne AMaJIOrMYeCKOr, MOHOJIOTHYECKOHN peuu

Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

8.4 Avmmo u Buneo npaktnka. CaMOKOHTPOJIb 3HAHMH (ayauosanuck npuiaraerca CD-1)

8.5 KoHTpoJb 3HAHUM

- Describing automated systems

- Referring to measurable parameters
- Discussing readings and trends

- Giving approximate figures
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Unit 9 Teopus m npaktuka  Theory and practice
9/1 OnopHble TEKCTbI

Tony: With the aerodynamics there are three Development to also vailable t o us.T he first is
CFD software- Computational F luid Dynamics. With that, the tests would obviously be
virtual, based on a computer model. The second option is to go into a wind tunnel, with a scale
model, or a full-size mock-up.I n either case, we'd probably need to use a tunnel with a rolling
road.

Lisa: Would that be necessary?

Tony:Well,t he thingi s,t he wheelsg eneratea lot of turbulence when they're spinning. So to
simulate that,you need a rolling road.

Lisa: Yes, I know, but if we go for a bodywork design where the wheels are mostly enclosed,
Which is likely, would that be an issue?

Tony: Possibly not. It depends how fully enclosed they are.

Lisa: OK. I'm just raising the question.

Tony: Sure.lt's something w e can look at. The third option,then, is field testing, actually
Running the prototype outside o n a runway, or somewhere.So we can use these tools in
isolation or as acombination. The question is, how can we gather as much data as possible with
the limited budget we have?

Guy: Well, we need to bear in mind that the problem with aero is that it's not just about data
Gathering. You also have to validate the data. CFD and wind tunnels are not a hundred oercent
reliable. The acid test only comes when you try out a full-scalep rototypein real

Conditions.We need to make sure that everything is tried-and tested outside,w ith a full-scale trial
run.

Lisa:Yeah,but let's not forget we're designing a car that does a hundred kilometers an hour,

1t's not a supersonic aircraft! The aero'sn ot going to be that critical.

Tony: Plus,w ithc hangeable weather, it 's not easy to do back-to-back testing out in the field.

Guy: No, of course not. I'm just saying we need to be careful ...

-9.2

Arnaud: So, theoretically, the horizontasl peed will keep decreasing until the container hits

the ground.The higher the drop altitude, the lower horizontal speed a t touch down.

Jenna: Sure.

Arnaud: But, obviously, th e higher the altitude, the higher the vertical speed, up to a certain

pornt.

Jenna: Absolutely.So, assuming the drop altitude's very low the vertical speed won't b e all

that high on impact.

Arnaud: True.

Jenna:And in terms of protecting th e cargo, surely a low vertical speed i s the critical

factor.

Arnaud: I'm not so sure it's the critical factor. I'd say the horizontal speed's more problematic.
Because, presumably, if the ground speed' s quite high,there's a danger the container will roll

over and bounce along when it touches down. In fact, if you're dropping from low altitude,

that's probably inevitable.So if the container rolled and bounced for 50 metres, o r whatever, then
y ou'd have to have some kind of destructible external envelope t o protect it from the multiple
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impacts. Which would be very expensive. So, arguably, rolling is the worst problem, worse than a
high vertical impact speed.
Jenna: Hm, you think so?
Arnaud: So you don't think rolling's a bad thing?
Jenna: I'm not convinced the container would actually roll.
Arnaud: No?
Jenna: Not necessarily. The military drop tanks out of flying aircraft at low level, tied to special
Platforms, and they just slide along the ground.And the systems that eject things out of the
Backs of planes are incredibly powerful. So because,obviously,they fire the container in the
opposite direction t o the plane,that reduces the groundspeed. Plus, they use a parachute that
deploys horizontally, which also helps t o slow it down.
Arnaud: Of course.
Jenna: So, based on what they do with tanks, I think we can safely assume that we can stop a
Container from rolling.
Arnaud: But a tank's got massive weight, and a low centre of gravity. With a smaller,
Lighter container, there's n o way of knowing how it would behave, not without actually
testing it. And even if you tested it ten times, it would probably behave differently each
time, 1t would be very unpredictable. Whereas if you drop from a higher altitude OK, the
vertical speed is higher, but with a lower groundspeed, it would behave more predictably. And
that would make it easier to design a cushioning system because you'd be dealing
with a single, predictable impact.
Jenna:Yes, but surely, a heavy vertical landing is a huge problem.The force of it would be far
greater...
- 93
Manfred: The first time we launched one of these things, or w e basically just go plastic
washing-up liquid bottle,filled it about half full of water, then pumped it up with an ordinary
foot pump.
Interviewer So it was just ordinary household stuff?
Manfred: Oh, yeah, nothing too technical. And, actually,there was a bit of a coincidence,
because the opening in the bottle was just slightly bigger than the fitting at the end of the
pump, so there was quite a good seal. So we pumped it up - one of us held the bottle while
someone else worked the pump. And we released it, and it wentu p, literally, like a rocket. I mean,
we expected it would shoot up reasonably fast,but we didn't anticipate just how powerful
it would be. It just went Moosl, and totally exceeded our expectations. So you can imagine
us, a group of '12 -year-olds, we were absolutely ecstatic. And having said that there was one
problem. Once all the water had come out, which
happened virtually i n a split-second, the bottle- because it was very light- started tumbling
over in the air.
Interviewer: So it wouldn't fly straight?
Manfred: That's right. But we quickly came up with a solution to that problem

8.6 ['moccapwmit

Tepmun_En Tepmun

3-phase static inverter [IpeobpazoBatenb Tpexda3Hblii CTATHISCKUN
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Tepmun_En Tepmun
Aborted Takeoft [IpepBanHbIii B31ET
Abrasion Hcrtnpanue

Absolute pressure

AOcoroTHOE /1aBlieHHE (OTHOCHUTEIIBHO MOJIHOTO BaKyyMa)

AC Canister

KaHI/ICTpa A1 HacoCa NICPEMCHHOI'0 TOKa

AC Distribution System

Cucrema pacripesieieHus IEpEMEHHOT0 TOKa

AC Distributor

PacnpegenurenbHoe yCTpOMCTBO MEPEMEHHOTO TOKA

AC Electrical
Connection System

Consumer

Cucrema NOIKII0YEHHSI TOTpeOuTENIel NEPEMEHHOT0 TOKa

AC Electrical Load Distribution

Cucrema  pacnpezeneHus

IMEPEMEHHOI'O TOKA

JIEKTPUYECKON Harpysku

AC External Power

Cucrema a’poApOMHOTO MTUTAHUS TIEPEMEHHOTO TOKa

AC External Power Connector

[rencenbHblit pazbeM aspoapomHoro nutanus (LLIPAIT)

AC Generation System

Cucrema 311eKTpOoCHA0KEHHSI IEPEMEHHBIM TOKOM

AC Generator Air/Oil Cooler

Bo3sgymHo-macisHbelid  paguaTtop reHeparopa IEpEMEHHOIO
TOKa

AC Generator Drive System

Cucrema MmpuBoIa-reHepaTopa MepeMEeHHOT0 ToKa

AC Motor-Pump (ACMP)

Hacocuas CTaHI YA IIEPEMEHHOI'O TOKA

AC Motor-Pump Shock Mount

AMOPTH3AaTOP HACOCHOW CTaHIUHU

AC Pump

Hacoc nepemenHnoro Toka

AC Standby Power System

ABapuiiHas cucTeMa JIeKTpPOCHA0XKEHUS IEpEMEHHBIM TOKOM

Accelerate-Stop Distance

Available

Pacnomaraemas muctaHmus IMPEpBaHHOIO B3JICTA

Access Doors and Panels

SKCHJ'IyaTaIII/IOHHBIC JIFOKU U ITaHCJIN

Accessory Compartment Lights

OCBGHICHI/IC BCIIOMOT'aTCJIbHBIX OTCCKOB

Accessory Compartments

BcnomorarenbHble OTCEKHU

Accessory Drive

[IpuBon arperaTos

Accessory Drive Gearbox

Kopobxa mpuBoa0B arperatos

Accumulator

IM'aapoakkymynstop

Accumulator Battery

AxxymynsTopHas Oatapest

Accumulator Fill and Pressure
Gauge

ManomeTp ruApOaKKyMyIsiTopa

ACMP
Assembly

Case Drain Filter

OwibTp nMuHuM ciuBa ACMP

ACMP Pressure Filter Assembly

OunbTp nuHun HarHeTaHuss ACMP

Acoustic Panel

3By1<onornama10ma;1 IIaHCIIb

Acoustic  Underwater Locator | Masik TOKallMOHHBIHN TOIBOTHBIN aKyCTUUECKHI
Beacon

Actuating Bell Crank [IpuBoHas Kadanka

Actuator [IpuBoa (MCHOTHUTENBHBIN MEXAHU3M)
Actuator  Control  Electronic | biok ynpaBieHust 1 KOHTPOJIs IPUBOJAMU
Module (ACE Module)

Actuator Hold Down Screw | BunTtsl ¢ maiibamu, ynep:KuBaroniie npuBoi
Washer

Adapter [Tepexomuuk
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Tepmun_En Tepmun
ADF Antenna AHTEHHa aBTOMAaTHYECKOTO paguokoMIiaca
ADF Receiver [IppeMHHK aBTOMATHYECKOTO PAIHOKOMITACA

ADIRS Computer

Boruncnurens ADIRS nHepruanbHoi# cuctemMsl

ADIRS Control Panel

[Tynet ynpasnenuss ADIRS uneprmanbHO# cHCTEMBI

Advanced  Engine  Vibration
Monitoring

Cucrema KOHTpOJI BUOpALIUK JBUTATENS

Aerodynamic Smoothness

['magxocTh a3poIMHAMHYECKUX TOBEPXHOCTEN

Aft Cargo Compartment Door

JIBepb 3aiHEero 0arakHO-rpy30BOro OTceKa

Aft Engine Mount 3aHMI y3e]l HABECKHU JBUTATENS
Aft Handset 3aHUI TEpMHUHAI CBSI3U
Aft Passenger Door 3aaHss TacCcaXKupcKas 1Bephb

Aft Service Door

3anHssa cepBUCHAs JIBEPh

Aileron

DnepoH

Aileron Actuator

[IpuBon amepona

Aileron Control System

Cucrema yrpaBiieHUs JIepOHaAMHU

Air Bleed

OTt60p BO3IyXa

Air Bleed Filter

OubTp 0TOMpPAEMOTo BO3ayXa

Air Bleed Temperature Sensor

JlaTumk TemriepaTyphl BO3yxa B JUHUU 0TOOpa

Air Conditioning

Cucrema KOHIWIIMOHHWPOBAHUS BO3aAyXa

Air Conditioning Unit

BII0K KOHIMIIMOHUPOBAHUS BO3AyXa

Air Cycle Machine

TypOoxom0MIbHUK

Air Data and Inertial Reference
Unit

MO)Iy.]'IB CUCTCMbI MHEPLHUAJIbHBIX 1 BO3AYIIHBIX JaHHBIX

Air Data Computer

Breraucnourenn BO3JBIITHBIX JAaHHBIX

Air Data Computing System

CucreMa BBEIYHCICHUS BO3YHIHBIX JaHHBIX

Air Data Inertial Reference

I/IHCpIII/IaJ'IBHaSI CHUCTEMA U CUCTEMA BO3AYIIHLIX CUTHAJIOB

System (ADIRS)

Air Data Module Mopynbs BO3IYIIHBIX CUTHAJIOB

Air Data Sensor JlaTarK a’poIMHAMHUYECKUX JaHHBIX
Air Duct Bo3znyxonpoBon

Air Filter Bozgymusiit hunsTp

Air Flow Pacxon Bo3nyxa

Air Intake Bo3sayxo3abopaux

Air Intake Flap CtBOpKa BO31yX03a00pHHUKA

Air Preparation System

Cucrema oAroTOBKY BO3yXa (CUCTEMBbI HEUTPAJIBLHOTO ra3a)

Air Recirculation System

Cucrema peuupKyIsuun

Air Starter Bo3sgymnsriit ctaprep

Air Supply [Tomaua Bo3ayxa

Air Supply Service Valve Knanan nonauu Bo3yxa cepBUCHBIM
Air Traffic Control VYipaBineHue BO3AYIIHBIM JIBHKCHHEM

Air Traffic Control Message

Coobmenne YB]]

Air Traffic Control System (ATC)

Cucrema YIIpaBJICHHA BO3AYIIHBIM ABHKCHUCM

Air Turbine Starter Valve

Knanan 3amycka Bo3ayIIHON TypOUHBI

Air/O1il Cooler

Bo3nymHo-macisiHbli paguaTtop
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Tepmun

Airborne Auxiliary Power

BOpTOBafl BCIIoOMOTaTejibHasd CUJIOBasA YCTaHOBKaA

Airbrake

Topmo3HOM IUTOK

Airbrake Control System

Cucrema YIIpaBJICHHUA TOPMO3HBIMU IIUTKAMU

Airbrake Lever

Poryar ynpaBieHuss TOpMO3HBIMU HIUTKAMU

Airbrake Spoiler Actuator

[IpuBO BO3TyIIHOTO TOPMO3a

Airbrake Spoiler Valve Block

bnok kinanaHoB mpuBo/ia BO3AYIIHOIO TOPMO3a

Aircraft

Camouer

Aircraft Center Line

IInockocTh CUMMCETPUH CaMOJICTA

Aircraft Condition Monitoring | Cuctema KOHTPOJISi COCTOSIHUSI CaMOJIETa
System

Aircraft Controllability VYpaBiaseMocTb caMoieTa

Aircraft Grounding 3azemiIeHHE caMoJieTa

Aircraft Illustrated Parts Catalog

NnnroctpupoBaHHbINA Jeranen

COOpPOYHBIX €TMHHMI]

Karajaor caMoJI€Ta u

Aircraft Personality Module

Monyns KoH(pHUTYypaluy MepCcoOHaTBHBIN

Aircraft Protection

ammra camoliera

Aircraft Recovery Manual

PYKOBO)ICTBO 110 BOCCTAaHOBJICHHIO CaMOJICTa

Aircraft Stability

Y CcTONYUBOCTH caMoJIeTa

Aircraft Video Monitoring System

CucrteMa BUI€0OHA0IIONEHHS 32 0OCTAHOBKOUM B CAMOJIETE

Airflow Control

anaBneHHe BO3AOYIIHBIM IIOTOKOM

Airfoil

ABpOI[I/IHaMI/ILICCKaSI IOBEPXHOCTDH

Airframe Drainage

JIpeHax KOHCTPYKLHH ILIaHEepa

Airplane Flight Manual JleTHOE PYKOBOICTBO

Airplane Rescue and Fire Fighting | MHCcTpyKIMs no aBapuitHON 3BakyalMy U MOKapOTYLIEHUIO

Airport Planning Manual PykoBOZICTBO MO IJIAHUPOBAHUIO CTOSHKM W IEPPOHHOIO
00cCIyXKMBaHUs caMOJIeTa B a3pOIOPTy

Airspeed [IpubopHasi ckopocTh

Airspeed indicator

VYkazatens npuOOpHO CKOPOCTH

Air-to-Air Heat Exchanger

Bo3ayxoBo31yliHbIi TEMII00OMEHHUK

Airworthiness requirements

Hopwmsbl neTHo# rogHocTi

Alternate Aerodrome

3amacHol a3poipoM

Alternating Current Motor-Driven

Hacocuas CTaHOUsA C TIPUBOAOM OT IBJIICKTPOABUIATCIIA

Pump IIEPEMEHHOI0 TOKa

Alternator [IpeobpaszoBaTesb MOCTOSTHHOTO TOKA B TIEPEMEHHBIN
Altimeter BricoTomep

Altitude Bricora

Altitude Selector

3a1aTdnuK BHICOTHI

Altitude Switch

BricoTHBIN curHanuzarop

Ambient  Overheat  Detection | Cucrema oOHapyKeHUs MTEPErpeBa OKPYKAIOIIETO BO3IyXa
System

Ambient Temperature Temmepartypa 3a00pTHOTO BO3TyXa

Analyzer Ananuzarop

Ancillary Equipment JlononHuTenbHOE 000pyI0BaHUE

Angle Gearbox VYT0BOM peayKTop

42




Tepmun_En Tepmun

Angle of Attack VYron araku

Angle of Attack Sensor JlaTuuk yria ataku
Annunciator Curnanuzatop
Antenna AHTEHHa

Anti-Collision Lights

Orau npenynpexIeHrs CTOTKHOBEHHS

Anti-Icing Protection

amnmra caMoJlieTa OT 00JIEIeHEHUS

Anti-Skid Control

AHTHIO30Bast aBTOMAaTHKaA

Anti-Skid Transducer

JaTuuk 103a

Approach 3axo/ Ha IOCA/IKY

Approach pattern Cxema 3axo/a Ha TIOCAJIKY

APU BCY

APU Air Intake Bosayxo3abopuuk BCY

APU Bleed Air System Cucrema or6opa Bozayxa ot BCY

APU Build-up Manual PykoBozacTBO 10 ycraHOBKe arperatoB Ha BCY
APU Check Valve OO6patHbiii kianad quHun BCY

APU Combustion Chamber Kamepa cropanus BCY

APU Control Panel [Tynet ynpasnenus BCY

APU Core (Power Section and

OcHoBHast yactb BCY (razorypOuHHBIA JABUratenb U

Gearbox) penayKTop)
APU Drain System Hpenaxnas cucrema BCY
APU Engine CunoBas yacts/aBurarens BCY

APU Engine Compartment

Otcex BCY

APU Exhaust Compartment

Ortcex BeIxiiona BCY

APU Exhaust System

Brixnonnoe ycrpoiictso BCY

APU Fire Detection CpenctBa noxapHoi curHanuzanuu BCY
APU Fire Detector JaTtunk moxxkapa B otceke BCY

APU Fire Extinguisher bottle bainonsl ¢ orHeracAenM cocTaBoM
APU Fire Extinguishing CpencrBa noxaporyuenus BCY

APU Firewall [IpoTuBomnosxapHas neperopojaka BCY
APU Fuel Feed System Cucrema nojgauu tormivsa B BCY
APU Fuel System TonnusHas cuctema BCY

APU Generator I'eneparop BCY

APU Lubrication System Cucrema cmazku BCY

APU Mounts Kpemnnenne BCY

APU Oil Indicating System Cucrema unaukanuu Macia BCY
APU Oil System Macnocucrema BCY

APU Reducer Penykrop BCY

APU/Cargo Fire Control Panel

[Tanens mnoxapHoit 3amutel BCY u  6araxHO-Tpy30BBIX
OTCEKOB

Area Navigation ATC

3oHaJIbHAS HABUTAIIHS

Arming Switch

[TepexntouaTenb CUCTEMBI YIPABICHHS KOJECOM IMEpEIHEH
OTIOPBI

Articulating Joint

[[TapHupHOE COoeMHEHHE

Articulating Spline Joint

[[TapuupHoe nuuieBoe coeaunHeHue (Mydra)
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Tepmun

ATC Antenna

AnTenHa oTBetunka YB/[

ATC Antenna Switch

AHTeHHBIN nepexioyatens Y B/

ATC Control Panel ITanens YB/]
ATC Transceiver [Ipuemonepenarunk orBeTunka ¥YB/]
Atlas Standard Oven HyxoBo# mkad

Attachment Fittings

[IpucoenuuuTenbHble GUTUHTH

Attitude & Direction

[IpocTpaHCTBEHHOE MOJIOKEHNUE U HAPABIICHUE MTOJIETA

Attitudes [IpocTpaHcTBEHHOE TOJIOKEHUE
Audio & Radio Management | Cuctema ynpaBiieHUsI 3ByKOM
System

Audio & Video Monitoring

Panmoannaparypa 3Byka v BUACO3AMUCH

Audio Control and  Cabin

Interphone System

Cucrema ynpaBieHHs ayJIMOCUTHaJaMU U BHYTPEHHUMU
IIEpEroBOpaMHu

Audio Control Panel

[1ynbT ynpaBneHus: ayinoCHTHaIaMu

Audio  Frequency  Conducted

Susceptibility

BOCHpI/II/IMLII/IBOCTB K IIOMEXaM 3BYKOBBIX YaCTOT

Audio Integrating System (AIS)

NHTerpupoBanHas ayauocucremMa

Aural Warning

PeueBoe (romocoBoe) mpeaynpexieHme

YupaxHeHus:

[lepeBenure yctHO ¢ 1-ro mo 3-if aG3an Ha pycckuil s3bik. IlepenummTe u nepeBeaute

HUCbMEHHO |- u 2-11 a03arsl.

CORROSION

1. During a year almost 200 million tons of metal objects are considered to be destroyed
by corrosion. Considering that about 600 million tones of metal a year are produced in
the world, it is easy to understand the losses of objects. Without which our life could

not be imagined.

2. The situation is very serious , because not only metal is destroyed but also a great
amount of articles , instruments and tools whose cost exceeds many times the cost of
the metal used for their manufacture.

3. Combating the corrosion of metals has now becomes a key problem in all industrialized
countries. The scientific and technical achievements in the field of raising the corrosion
resistance of construction materials are the basis of technical progress in different
branches of industry, an indicator of the country's economic potential.

4. A large number of “anti-corrosion” work is being carried out in the Russia. The result

is evident:Russian-made inhibitors, varnishes, paint-

covers are being well-known

throughout the world. Gas pipelines, metal structures , the bodies of atomic reactor and
ships,etc. have been reliably protected against corrosion.

5. Russia also exports special equipment and some kinds of technology designed to weaken
corrosion. Anti- corrosion varnishes , insulating materials and equipment are purchased

abroad.

V. [lpourture 5-i1 ab3a1] TeKCTa U OTBETHTE MUCHMEHHO Ha CJICAYIOIIUN BOIMIPOC:
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What materials weakening corrosion does Russia sell?

9.3 IlocTpoeHue MManoruIecKOrd, MOHOJOTHYECKON PeUun
Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

9.4 Avymmo u Buaeo npaktuka. CaMOKOHTDOJIb 3HAaHUH (ayano3anuck npuiaraerca CD-1)
9.5 KoHTpoJb 3HAHUH

- Explaining te sts and experiments

- Exchanging views on predictions and theories
- Comparing results with expectations

- Discussing causes and effects
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Unit 10 OroaBuraem rpanunbl  Pushing the boundaries

10/1. OnopHbIE TEKCTHI

Mike: Obviously, a tubular steel tower o nly gives you sufficient structural strength if you

give it adequate protection from corrosion - fl,e big problem w ith offthore installations. So ,
technically, you could say steel is in appropriate in that environment.

Loreta: They make ships out of it.

Mike: I know, Loreta, but only because there's no cost-effective alternative. B ut we're not talking
about ships, we're talking about fixed structures. The point is, I think we should look more seriously
at alternatives to all-steel supports. And the obvious alternative is reinforced

concrete.

Loreta: We've already looked into it, though, and it wasn't cost-effective.

Mike: Not in the short term. But we didn't really look into it properly over the long term.

Loreta: But you made the point yourself. Mike, that steel's ¢ ompletely in effective if it's

corroded. And one of the mainc onstituentosf reinforced concreteis steel.

Mike: It's protected, though ,i sn'ti t? It's embedded inside concrete. That's a much more effective
protection than paint.

Loreta: N ot necessarily, If we're talking about the long term, as you say, what happens to concrete
when it's exposed to the sea for a few years? Lt erodes.Which means the stee

Eventually g ets exposed. You look at concrete coastal defences. How often do you see the concrete
all crumbling away, and all the steel exposed Mike: That's d ue to inconsistent quality,t hough. You
only get that problem ,if there's insufficient cover. As long as there's appropriate cover at design
level,and the construction quality's consistent, th en there

s houldn't b e a problem.

Loreta:lsn't 1n adequate cover m ore of a problem in a slender structure ,though? Y ou'd

Probably have less cover,compared w ith t he big lumps of concrete they use for coastal
defences.

Mike: Not if ...

Hanif: Just a second.

Mike: Yes, HaniP

Hanif: Let's just think about what we're trying to resolve, here.The key issue is what's t he

mosts uitablel ong-terms olution?A nd in both cases,w e're saying steel is necessary,either in

an all-steel tubular structure o r in the form of reinforcement inside concrete. But obviously
exposed steel is unsuitable because of the problem o fcorrosion. So the question is,w hat's

the most reliable way o fprotecting steel,over the long term? And we have to bear in mind

that' j ust because something requires regular maintenance, such as painting, that doesn't
necessarily mean 1 t's unreliable. As long as the maintenance is consistent.The key question is,w
hat's the most economical approach? So painting a steel structure every couple of years

is uneconomical only if the cost of painting is more expensive than the additional cost of using
concrete at the time of construction.

Mike: So, to determine the most efficient solution we need to assess the lifespan of a
Reinforced concrete structure. If we know that, w e can determine how many times the equivalent

steel structure would need to be repainted over that same period, and what the cost of that would
be.
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Hanif: Yeah.
Mike: But this is really the point I'm making,
Hanif. We can't categorically say that reinforced concrete is inefficient unless we look into it in
detail.
Hanif: Of course not. Look, let me make a suggestion. .
-10.2
Su: With very tall structures, one of the main loads you need to take into consideration,
Clearly, is the mass o f the structure, it s weight. Due to gravity, that mass exerts a downward
load,which has to be transmitted to the ground. So that downward force means the structure
1s in compression, especially near the bottom. Obviously, the closer you are to the bottom,
the more compressive force the structure is subjected to . But with tall structures,
downward load compressing the structural elements is only part of the problem.A nother
major force acting on the structure is windload,which 1 s a horizontal load,e xerted by air
pressure against one side of the structure. Because the structure is fixed at ground level, and free
at the top, that generates bending forces. And when elements bend,you have opposing
f orces:c ompression at one side, tension at the other. And at ground level,the wind
effectivety lies to slide the structure along the ground, and the foundations below the ground
resist that. The result of that is shear force between the substructure and the
superstructure. Th e wind generates tensile loads on the foundation of tall structures a s well, as
the bending action tries to pull them out of the ground on one side, a bit like a tree being uprooted b
y the wind. S o the foundations need to rely on friction with the ground
t o resist the pull-out f orce, just as tree roots d o. The action of the wind can also generate
torsion.You g et a twisting force sometimes, when the air pressure
1s comparatively higher against one corner of a building ,although that's 1ess of a problem with
chimneys because of their circular profile. With very large masses of concrete, you also have to
think about the forces generated by thermal movement. When concrete absorbs heat from the sun,
you get expansion, as soon as the sun goes in, there's contraction. That movement c¢ an be
significant over a large area,especially as the sun generally heats one side of a structure much
more than the other. So there are all kinds of different forces acting on a tall structure.
-10.3
Andrej: The record speed exceeded the standard operating speed by a huge margin. It was
800/0 faster at its peak. So you would imagine that the TCV used for the record run was heavily
modified. In fact, that wasn't really the case. The train was modified to a certain
e xtent but, with a few exceptions, it was essentially just an ordinary TCV. As you can see
from this slide, one of the biggest differences was that the modified train w as significantly ,in
order t o make it lighter.There was a 500/0 reduction in length,
down to 100 metres.c omoared w tha 200- metre standard length.The coaches being pulled
were perfectly standard - the only differences were that some of the seats had been removed
to make way for all of the monitorin equipment that was carried on board. And some changes
were made to the bodywork, to make it slightly more aerodynamic, which meant t he drag
coefficient was reduced by I 5olo.The wheels on the modified train were marginally b igger than
the standard size. The diameter was increased by 9olo,in order to reducet he speed of revolution, to
limit friction and centrifugalo force. And the power of the electric motors was substantially
higher than the standard units - boosted by 680y' But none of the changes was
fundamental. So my point is, standard h igh-speed trains can be made to go faster by a
considerable amount.
-10.4
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Narrator: In the late I 940s and early '50s, the United States Air Force carried out a series of
experiments to explore how much physical stress the human body could withstand.A key

aim was to test how much C-force pilots were able to cope with and see what would happen if
they exceeded their limits. Led by Air Force doctor John Paul Stapp, a number of spectacular tests
were carried out at Edwards Air Force Base in Californiaa, location suitable

for the experiments thanks to its 600-metre rail track, specially designed for high-speed rocket
tests. A rocket sled,capable ofreaching speeds approaching the sound barrier,was mounted

on the track. On top of thesled, named SonicWind, researchers fixed a seat,intended f or an
abnormally brave volunteer. Refusing to give the dangerous job to a member of his team, the man
in the hot seat was John Stapp himself. Over several runs, Stapp was subjected t o progressively
greater extremes of force. Each time, he resisted.Eventually, the time came to take the ultimate risk,
to surpass what many doctors believed to be a deadly level

of G-force. And so on Decemberl oth I 954, Stapp Was strapped onto sonic Wind Hor the

mother of all ride Narrator: That day, Stapp was subjiected to

extremes of force beyond the imagination. When the sled's rockets fired, he shot from zero to over
1,000 kilometres per hour in just there seconds, subjecting him to 20 Gs. when the sled hit the
pool of water in the braking zone, it was like hitting a brick wall. Stapp slowed from the speed of a
bullet to a complete stop in little more than a single second.I ncredibly, John Stapp survived the
ride, although s o much blood had rushed into his eyes that he was unable to see for some time
afterwards. Before the test, doctors had believed that human

beings were incapable of surviving forces greater than 17 Cs. When the sled hit the

water,Stapp had pulled a crushing 46 Cs

10.2.I'moccapuit

Automatic Direction Finder Pannoxommac aBromaTuueckuit

Automatic Direction Finder (ADF) Cucrema aBTOMaTH4YeCKOro novcka HampasieHus (APK)

Automatic Flight Control System Cucrema aBTOMAaTUYECKOTO YIPABJIEHUS MOJIETOM

Automatic Landing ABTOMaTHUYECKas ocaaka

Automatic Lavatory Extinguisher ABTOMaTHYECKUI OTHETYLIUTEIb B TyajleTax

Automatic Mode ABTOMaTHYECKUI PEXUM

Autopilot ABTONHIIOT

Auxiliary Fuel Quantity Ganges BcnomorartensHple  cpeAacTBa  KOHTPOJSA — KOJIMYECTBA
TOTUTUBA

Auxiliary Power Unit BcnomorarensHast cuinoBasi yCTaHOBKA

Auxiliary Power Unit Light Oronb ocseuienuss BCY

Available Landing Distance Pacnonaraemas mymmaa nocaaku

Avionics and Display Ventilation and | Cuctema BeHTWIALMH OJOKOB aBHOHHUKA W CHCTEMa

Ram Air Ventilation BEHTWISLIUM IIPOYBOYHBIM BO3IyXOM

Avionics Compartment OTcek aBUOHUKH

Avionics Compartment Door JItokx oTCeKa aBHOHUKH

Avionics Core SAnpo aBUOHUKH

Avionics Core Equipment ObopynoBaHue siipa aBUOHUKH

Avionics Exhaust Valve BrinmyckHO#M Ki1anaH 0Tceka aBUOHUKU

Avionics Fan Bentunsatop oxiaxaeHust 0J10KOB aBUOHUKU
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Avionics System

KoMmriuiekc aBUOHUKHA

Backing Plate [InuTa onopHas

Backing Plate Gasket [Ipoxitagka ONOPHOM TIUTHI

Backrest Meal Tray CTonuK Ha CIIMHKE CHJICHbBS

Bad Weather Conditions CrnosxHble METEOPOJIOTMUECKUE YCIOBUS
Bag Cymka

Baggage barax

Baggage Bin baraxxnas nonka

Baggage/Cargo Loading Manual

PykoBOJICTBO 10 3arpy3ke rpy30B U Oaraxa

Balancing

banancupoBka

Ballscrew Actuator

[ITapyuKo-BUHTOBOM NPHUBOJ

Basic Aspect Ratio

OTHOcUTENBHOE YUIMHEHNE

Basic Taper Ratio

Cyxenue

Beam Deviation

OTKJIOHEHHE TTIOTOKA

Bearing

HOHIHI/IHHI/IK, BKJIaAbIIIT

Bevel gearbox

Konnueckas kopoOka mpuBOI0B

Blade Jlonarka (koMIipeccopa Ui TypOrHbBI)
Blank cover 3armymika

Bleed OTt60p

Bleed Air System Cucrema otOopa Bo3ayxa

Bleed Trip-off Light

CurnanuszaTop OTKIIOYEHUs 0TOOpa

Bleeding Air Control Flapper

3acJIOHKa PEeryanpoBaHus 0TOOpa BO3IyXa

Block Fuel PeiicoBoe Tonnmso
Block Time PeiicoBoe Bpems
Bogie Beam banka Tenexku
Bolt bonr

Bonding Jumpers Merannuzanus

Bootstrap Reservoir

I'upoOak mopirHeBOro Tumna

Bracket

Kponmreitn

Brake Control Module

Moysib KOHTPOJISE TOPMO3HOM CHCTEMBI

Brake Pedals Transducer

JlaTyuK MOJI0KEHUSI TOPMO3HBIX MeAaei

Brake System

Topmo3sHas cucrtema

Brake Temperature Monitoring System

Cucrema KOHTPOJISI TEMITEPATyphl TOPMO30B

Brake Temperature Sensor

JlaTumk TemiiepaTypsl TOpMO3a

Brake Unit Topmo3s

Braked Wheel TopMmo3HO€ KoJIeCO

Brakes Control Unit bnok ynpasnenus TopmozamMu
Breather Canyn

Brightness Control Panel

[TynbsT ynpaBieHHs SPKOCTHIO UHANKALIUU

Built-in Guage

BcerpoeHHbii MaHOMETD

Built-in Test

BcerpoeHHBI KOHTPOIIB

Built-in Test Equipment

Berpoennsle cpeacTBa KOHTPOJIS

Bulkhead ['epmorunanroyr, 3aHss CTeHKa KaOMHBI SKUIIaxa
Bulkhead Check Valve OOpaTHBI KJ1allaH TepMOILIIIaHroyTa
Burst Disc Paspymatomuiics auck
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By Centigrade

[To mkane Lenpcus

By Fahrenheit [To mkane ®@apenrerita
Cabin Altitude BricoTa B kabune
Cabin Attendant BopTtnpoBonnuk

Cabin Attendant Call Button

Knomnka Bb130Ba OOpTIIPOBOIHHKA

Cabin Attendant Call Light

Jlamna curnanusanuu BbI30Ba OOPTIPOBOIHUKA

Cabin Attendant Call System

Cucrema BbI30Ba OOPTIIPOBOAHMKA

Cabin Attendant Handset

TepmuHan cBsizu GOPTHPOBOIHUKA

Cabin Attendant Seat

Kpecno 6oprnpoBoHrka

Cabin Attendant Service Panel

[lynpT ynpaBnenust 0OpPTIPOBOIHUKA

Cabin Attendant Station

Pabouee mecTto 60pTIPOBOIHUKA

Cabin Attendant Work Lights

Ocgenienne paboynx MecT OOPTIPOBOJHUKOB

Cabin Bleed Valve Knanan orGopa Bo3ayxa B macca)XUpCKUii CaloH
Cabin Depressurization Pasrepmeru3zanus kaOuHbI
Cabin Emergency Lights ABapuiiHOE OCBEIIEHNE MTACCAKUPCKON KaOMHBI

Cabin Excessive Altitude

M30sITOUHOE aBIeHUE B KaOWHE

Cabin Interphone System

Cucrema BHYTpeHHEH CBSI3U

Cabin Loudspeaker Network

CeTb caJIOHHBIX TPOMKOTOBOpUTEIIEH

Cabin Pressure Control System

Cucrema aBTOMaTUYECKOTO PEryJIMPOBaHUS 1aBICHUS

Cabin Rate-of-Climb

Cxopoctbs Habopa BBHICOTHI B KaOUHE

Cabin Systems Cucrembl KaOMHBI

Cabin Window WNnmromuHaTop KaOUHBI
Cabinet KaGuner (koHTelHEp 27EKTPOHUKH)
Cable Assembly Kryr

Cable-Brake TopMo3 ¢ TPOCOBBIM MPUBOAOM
Call Up BrizoB

Calls Control Panel [Tanenb BHI30BOB

Cap Kppimka

Captain [lepBslii nuoT

Captain Seat Kpecno nepsoro nuiora

Cargo I'py3

Cargo Compartment

baraxxHO-Tpy30BOM OTCEK

Ynpaxuenus [lepeBenure yctHo ¢ 1-ro mo 3-if ab3an Ha pycckuil si3blk. [lepenumure u

nepeBeIMTe MMCbMEHHO 1-i 1 2-i1 ab3a1rbl.

power engineering
hazardous work
sohpicticated machines

ARE I o e

call for

remote-controlled equipment

SHEepreTruka
omacHas pabora
CJIOKHBIC MallITMHBbI
000py/I0BaHUE C IUCTAHIIMOHHBIM YIIPABIL.
TpeboBaTh

ROBOT TECHNOLOGY

1. Robots are machines of a special type. They are considered to replace man wherever he
is to do hard, monotones or hazardous work .Robots are sohpicticated machines Many of
them fitted with artificial intellect systems, special programming devices and electronic
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controllers. Then development required the work of specialists in several technical
fields, together with specialists in biophysics and physiology.

2. The idea of robot technology was born in 1940s , when the foundation of atomic power
engineering- the basis of technological progress were laid. The materials, scientists
must deal with , are radioactive .Besides, the equipment used in obtaining and studing
them is dangerous for man. At the same time work with radio-active substances
,assembly and disassembly of atomic reactors the serving of machines and devices in
radioactive zones require human effort. Remote-controlled equipment help to solve this
problem.

3. Research into radioactive materials is becoming ever more complicated, new problems
are arising in atomic engineering and space technology. This calls for newer
manipulators and devices to be handled by an operator. An analysis of these ideas and
their solutions has two entirely different approaches. The first one is to bring the
operator as close to the object as possible, the other requires remote control. Both
approaches have already found practical application not only in atomic engineering but
in underwater exploration as well.

4. Our research and design organizations create robots for assembling various electronic
circuits. Mention should be made that robots are in wide use for performing welding
and painting.

5. Robot technology emerged at the junction of two sciences - machine mechanics and
control theory.lts further progress requires a wide application of modern control
machines and systems, handled by scientists specializing in the theory of working
processes, biology and physics.

[TucbMEeHHO OTBETHTE HA CIIEAYIOIIHIA BOTIPOC.

What does the further progress of robots technology require?

10.3 [locTpoeHue nuanoruyeckoi, MOHOJIOTHYECKON peuun
Ex. 1-14 pp14-21 ccbiika _ Student's Book Cambridge English for Engineering  (by Mark

Ibbotson)

10.4 Aynuo u Buzaeo npaktuka. CaMOKOHTPOJIb 3HaHUM (aynuo3zamnuck npunaraerca CD-

)

10.5 KouTpoJab 3HaHUi

-Discussing performance and suitability
-Describing physical forces
-Discussingre lative performance
-Describing capabilities and limitations
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11.Acnonb3oBanHbie HHGOPMAIMOHHBbIE PeCYPCHI

I.
2.

3.

CrnoBapb Texunyeckux TepMuHOB.3AO ['paxknanckue camonetsl «Cyxoro» -43 ¢
Bacunwena JI. JlenoBas nepenucka Ha aHTJIMKACKOM si3bike. MockBa 2001 r.

12. CoBpeMeHHBIH  aHIIO-pYCCKUU. Pyccko-aHrnuickuil ciaoBapb -+TpaMMaTHYECKHM
cnpaBoyHuK. 2005 r.

Professional, B1-B2 Level, Cambridge English for Engineering, Student’s CD-ROM

[Tonsixosa T.}O., ITanoBa C.C. YueOHO-cipaBOYHOE OCOOHE IO IPAMMATUKE aHTJIMHCKOTO
si3p1Ka. — M.: Bbeicias mkoJia

Ymanen 1.d.»Sociology in Earnest», Xabaposck, 2010

Hopxuea D.A. «MeTtonudyeckue yka3zaHUs K MPAKTUYECKUM 3aHATHSAM IO aHIIMHCKOMY
SI3BIKY JIUISI CTYIACHTOB 2 Kypca HMH)KEHEPHO-CTPOMTENBHBIX CHEIHaIbHOCTE», XabapoBCK,
2006

M. Duckworth «Turner Business Result» . Oxford Univ. Press, 2008

Professional, BI-B2 Level, Cambridge English for Engineering, Student’s CD-ROM -
Cambridge University Press, 2009( Mark Ibbitson) -122p

10. I'azets! u xxypHANIBL: « Engineering professions”

Sound Smart Training - www.Sound-Smart.com

Supremelearning - www.fastenglish.ru

UchiOnline.ru - www.uchionline.ru

CekpeTsl U3YUYCHHSI aHTJIMICKOTO sI3bIKa - WwW.language-secrets.ru

BBC Learning English - www.bbc.co.uk/woldservice/learningenglish/

ceolka http:/ Cambridge for Engineering prof.zip.html

and assessing manufacturing techniques
- Explaining jointing and fixing techniques
-Describing positions of assembled components
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