Module 8
Aircraft
	Useful expressions 

	Participle phrases
· generally speaking 

· including / excluding

· barring 

· illustrated with 

· coupled with 

· for the time being 

· given these facts 

· summing up

· all things considered 


	Personal Point of View

In my experience…

As far as I'm concerned…

Speaking for myself…

In my opinion…

Personally, I think…

I'd say that…

I'd suggest that…

I'd like to point out that…

I believe that…

What I mean is…

General Point of View

It is thought/considered/believed that...

Some people say that...

It is generally accepted that...



	Agreeing with an opinion

Of course. 

That's true.
You're absolutely right.

Yes, I agree (with you entirely).

I think so too.

That's a good point.

Exactly.

I'd go along with that.

That's just what I was thinking.

I couldn't agree more.

I don't think so either.

Neither do I.

So do I.


	Disagreeing with an opinion

I'm sorry to disagree with you, but…

However…

That's not entirely true.

On the contrary…

Yes, but don't you think…

That's not the same thing at all.

I'm afraid I have to disagree.

I'm not so sure about that.

I must take issue with you on that.

It's unjustifiable to say that...


Reading and speaking activities
Words and expressions from the text
	double-decker plane
	двухпалубный самолет

	propeller-driven design
	винтовой самолет

	self-repairing wings
	крылья самолета из самовосстанавливающихся материалов

	take-off
	взлет

	hybrid propulsion
	гибридная тяга

	laminar flow
	ламинарный поток

	turbulence
	турбулентность

	drag
	сопротивление воздуха

	Breguet Range equation
	формула дальности Бреге

	propulsive efficiency
	тяговый КПД двигателя

	aerodynamic efficiency
	аэродинамическое качество (отношение подъёмной силы к величине лобового сопротивления)

	lift
	вертикальная тяга

	structural efficiency
	эффективность с точки зрения работы конструкции (отношение веса конструкции к допустимой прочности)


	manned flight
	пилотируемый полет


R1: Discuss the following questions:

1. What do you know about modern aircraft designs?

2. What advanced technologies do they use?

3. What are the factors to be taken into consideration when evaluating the design of an aircraft?

4. What lies in the future of air travel?
Is this whale-shaped plane the future of the airliners?

Spotting an Airbus A380 at an airport can still create great excitement. The giant, double-decker plane can seat between 500 and 850 people. It’s an aviation giant, the biggest passenger-carrying aircraft ever to fly the skies.

But the A380 could be become small fry if another, even more outsized design takes to the skies.

The AWWA Sky Whale is a concept aircraft from Spanish designer Oscar Vinals. With three decks for passengers, it looks like a cross between a tropical fish and a sci-fi space shuttle. Does this huge design herald the future of air travel?

Bigger means better in the world of airliners; the dawn of the jet age brought in the likes of the Boeing 707, an aircraft capable of carrying more passengers quicker and faster than any propeller-driven design. In the ensuing decades, airliners have grown larger and larger. The advent of “jumbo” designs, characterised by Boeing’s 747, meant more passengers per flight, and therefore cheaper seats.

The design would use advanced technologies such as self-repairing wings to enable a near vertical take-off, and hybrid propulsion.

The design also calls for a system to redirect air flow to intake engines and to control laminar flow – in other words, to reduce turbulence around the plane and drag.

There are three factors to consider when evaluating the design of an aircraft, collectively known as the Breguet Range equation. This can be used as an estimate of efficiency.

They are: propulsive efficiency (how efficient are your engines?); aerodynamic efficiency (is lift maximised and drag minimised?); and structural efficiency (how much payload can you carry?).

Generally airlines want to fly as far as possible, with the biggest load (or largest combined weight of passengers) possible, while using as little fuel as possible. If you can maximise all three, you technically have a better aircraft design. The major airliner manufacturers have made tweaks to this equation, but have largely stayed faithful to a tried-and-trusted design.

What’s more, for a manufacturer to be able to sell a new aircraft, it has to demonstrate that it is safe. The safety regulations have evolved over a century of manned flight, but with a radical design it would be much harder to demonstrate safety.

R2: Use the gerunds below to complete these sentences about yourself.
	I’m keen on…

I’m fond of…

I feel like…

I (do not) recommend…
	I can’t stand/bear…

I’m bored by/with…

I hate/resent…

I miss…


· flying on board a double-decker plane

· flying business-class

· watching sky-views

· taking-off

· being safe in flight

· flying a sky-whale

· thinking about new airplane concepts

· flying aboard state-of-the-art aircraft

· experiencing turbulence

· considering/solving the Breguet Range equation 

R3: Translate into English using the gerund and the basic vocabulary items from the text:
1.
Полет на двухпалубном самолете - захватывающее мероприятие.

2.
Сокращение количества используемого топлива является приоритетным фактором при разработке конструкции самолета.

3.
Доказательство безопасности  полета – важная задача при разработке новой конструкции самолета.

4.
Перевозка большого числа пассажиров и сокращение времени полета – важные характеристики двухпалубного самолета.

5.
Сокращение цен на билеты осуществимо благодаря увеличению количества пассажирских мест.

6.
Уменьшение турбулентности и сопротивления воздуха возможно благодаря использованию новой конструкции самолета.

7.
Увеличение подъемной силы и уменьшение сопротивления воздуха необходимо для максимизации аэродинамического качества.

8.
Для оценки эффективности конструкции инженеры используют формулу дальности Бреге.

Speaking activities 

S1: Speak about the forces acting on a plane in flight (consult the force diagram). Use the text on the right and the words in the box to help you.
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	Planes fly by virtue of Bernoulli's principle on their wings. Air being pushed under the wings only accounts for a small portion of the lift forces that make an airplane fly. The real lift forces results from the partial vacuum created above the wings (Bernoulli's principle). In effect, a plane rises on account that it wings are being "sucked up" from above.

To get the Bernoulli effect (and to lift the plane), the wings must expose a larger surface on top than below the wing. A curved wing does just that.

Second, we need to maintain a flow of air over and under the wings. This is the job of the engine, which pulls the plane and its wings forward, using a propeller. Once the airplane accelerates to a speed sufficient to generate enough lift for the airplane to fly, the airplane can take off. A propeller is nothing more than a spinning wing - it also uses Bernoulli's principle.
Text and image credit: Wikimedia

	Speaking about position and direction

· top, bottom, front, back

· over/above, below/under, at the left/right/top/bottom (of)

· towards the top/bottom/etc; to the left/right 
· downwards/upwards/forward

· upstream/downstream
	


S2: Match the hazard names with the pictures below. Speak about the likelihood of these hazards using the words in the box.
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	1. Fire

2. Bird strike

3. Lightning
4. Engine failure
	5. Collisions with debris

6. Human factors

7. Ice and snow

8. Instrument malfunction

	· In the picture [on the left/right/top left etc]… we can see...

· The [second picture on the right] must be…
	· The picture [on the bottom right etc] shows…

· There is … in the [top left] picture.


	0%





50%





100%

	...definitely won't...



...may/might (not)...


...will definitely...

	

...probably won't...



...will probably...



...is unlikely to...



...is likely to...

	The chance/probability/likelihood of smth V+ing is...


Image credit: openclipart.org

Listening and speaking activities
L1: Before you watch the video, discuss these questions with your friends:
1) What do you know about the history of aviation?

2) What do you imagine the future of aviation to be like?
You can find the aviation history timeline provided below helpful. 

	1800s 
	Physics of flight (Cayley)

Successful model hangglider flight (Cayley)
	Speaking about dates and numbers
Approximate indication of time:

[some time] ago; in [some time]; [some time] later

Examples: a century ago; in a few months; ten years later

Pronouncing dates:

In [year] : in (the year) 1850; in the 90s; in the mid-1750s; in the early 1870s; in the late 2000s

On [day] : on May 8th, 1945

 Around [year/day]: around 1815
Jan 1st = 01/01 = "The first of January" / "January the first".

Remember to use ordinal numbers: the first, the second, the third, the fourth, the fifth, the twenty-second, the thirty-first etc.
For years up until 2000, separate the four numbers into two pairs of two:

1965 = "nineteen sixty-five"

1871 = "eighteen seventy-one"

1999 = "nineteen ninety-nine"

For the decade 2001 – 2010,  say "two thousand and — ":

2001 = "two thousand and one"

2009 = "two thousand and nine"

From 2010 onwards both types are possible.

2012 = "two thousand and twelve" / "twenty twelve".

Pronouncing numbers:
Divide the number into units of hundreds and thousands:

400,000 = "four hundred thousand" 
Remember: no “s” plural!
If the number includes a smaller number, use "and":

450,000 = "four hundred and fifty thousand"

400,360 = "four hundred thousand and three hundred and sixty"

Fractions, ratios and percentages:
½ = "one half"

1/3 = "one third"

¼ = "one quarter"

1/5 = "one fifth"

1/ 6 = "one sixth"

3/5 = "three fifths"

1.5% = "one point five percent"

0.3% = "nought / zero point three percent"

2:1 = "two to one"

Zero:
0.4 (a number) = "nought point four" / "zero point four"

0C (temperature) = "zero degrees" (centigrade)
2-0 (football) = "Two nil"

30 – 0 (tennis) = "Thirty love"

604 7721 (phone number) = "six oh four…"



	
	
	

	1810s
	
	

	
	
	

	1820s
	
	

	
	
	

	1830s
	
	

	
	
	

	1840s
	
	

	
	Steam powered model glider
	

	1850s
	Towed, controlled, manned glider flight (Cayley)
	

	
	
	

	1860s
	
	

	
	
	

	1870s
	
	

	
	
	

	1880s
	First fully controllable, lighter-than-air free flight
	

	
	
	

	1890s
	Controlled hangglider flights (Lilienthal)
	

	
	
	

	1900s
	First Zeppelin

Wright flyers (No 1: 260 m, controlled, photographed; No 3: 38 km, safe landings)
	

	
	First aircraft manufacturer

First crossing of the English channel in a heavier-than-air aircraft

World's first jet-propelled aircraft
	

	1910s
	World War I
	

	
	First Atlantic crossing; first non-stop Atlantic crossing

First airline is founded
	

	1920s
	First non-stop transcontinental flight
	

	
	First solo Atlantic crossing
	

	1930s
	
	

	
	Hindenburg disaster
	

	1940s
	World War II
	

	
	Sound barrier broken
	

	1950s
	First commercial jet airliner
	

	
	Boeing 707
	

	1960s
	
	

	
	
	

	1970s
	
	

	
	Concorde makes first commercial flight
	

	1980s
	
	

	
	First non-stop unrefueled global circumnavigation

World's heaviest aircraft
	

	1990s
	
	

	
	
	

	2000s
	
	

	
	Largest commercial airliner
	

	2010s
	First 24-hour flight using only solar panels and electric power
	

	
	
	

	
	Timeline credit: Wikipedia
	


Video transcript
Airplane design has come a long way since its invention by the Wright brothers more than a century ago. In the near future, the commercial airplane might be remodeled to solve current shortcomings while improving technology and "going green" if a Spanish designer's futuristic plans are implemented.

Barcelona-based Oscar Vinals has designed an impressive Airbus 380-900 plane that resembles a huge, robotic whale, which is why it's called the "Sky Whale." About 263 feet long and with a wingspan of 288 feet, the Sky Whale has 3 floors seating 755 passengers. 

The bottom economy-class floor offers standard views; the middle business-class floor offers some sky views; and the top first-class floor offers greater sky views and "all conceivable luxuries." 

The state-of-the-art ceramic or fibre composite aircraft boasts self-repairing wings; tilting engines that can take off from one spot or land on small runways; and the ability to separate its parts from the passenger area to potentially save lives if the plane crashes. Besides being safer, passengers can enjoy entertainment with features like virtual reality windows. 

The proposed technology results in environmental benefits such as decreasing drag, fuel consumption, noise, toxic emissions, and excess weight. It also features more efficient wings with solar panels. 

How do you like the idea of flying a sky whale?

Video credit: http://www.youtube.com/watch?v=beLUm4sDZZ8

L2: Now that you have watched the video, try to answer these questions:

1) Why might the commercial airplane be remodeled?

2) Where is the designer of a new airplane concept based?

3) What is the name of the new concept and where does it come from?

4) What are the dimensions of this upcoming plane?

5) What is the difference between the floors of this plane?

6) What are the advantages of the proposed design and technology?

7) How do you like this concept?

L3: Research proposed concepts for new aircraft; prepare a short talk/presentation on the design you like best. Use the words and phrases introduced in this manual.

Grammar Revision

G1: Use the right form of the words in the box to fill the gaps. Watch the video again and check your answers.

	to repair; to base; to be; to improve; to seat; to tilt 


1)  The commercial airplane might be remodeled to solve current shortcomings while ... technology.

2) Barcelona-... Oscar Vinals has designed an impressive Airbus 380-900 plane.

3)  The Sky Whale has 3 floors ... 755 passengers. 

4) The state-of-the-art aircraft boasts self-... wings and ... engines.

5) Besides ... safer, passengers can enjoy entertainment. 

GII: Rewrite these sentences using various participle phrases.

Example: The force that moves a plane upwards is called the lift force. = The force moving a plane upwards is called the lift force.

1) Barcelona-based Oscar Vinals has designed a plane that resembles a robotic whale.

2) Airplane design has come a long way since the Wright brothers invented it more than a century ago.

3) The plane has the ability to separate its parts from the passenger area, so lives can potentially be saved if the plane crashes. 
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