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UNIT 1
Spaceports
Introduction
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Fig. 1

1. What do you know about these spaceports?
2. What other spaceports do you know worldwide?

3. What are the spaceports of your country?

4. What are they dedicated to?
5. What are the determining factors of spaceport location?
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Fig. 2
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Current Vocabulary
	utilities n.
	коммуникации

	hangar n.
	ангар

	emission n.
	выхлоп

	lowboy n.
	низкорамный трал

	umbilical n.
	кабель

	concrete n.
	бетон

	slab n.
	плита

	piling n.
	свая

	gantry n.
	башня обслуживания

	debris n. /'dəbriː/ 
	обломки

	fairing n.
	обтекатель

	mesh n.
	сетка

	translate v.
	перемещать

	accommodate v.
	размещать

	convert v.
	преобразовывать

	dissipate v.
	рассеивать

	suspend v.
	подвешивать

	sit v.
	устанавливать

	sufficient adj.
	достаточный

	destructive adj.
	разрушительный

	adjacent adj.
	прилегающий


Word Combinations

	launch pad
	стартовый стол, 
стартовый ракетный комплекс

	launch site
	пусковая площадка

	flame duct
	газоотвод, пламеотводящий канал

	launch facilities
	стартовый комплекс

	lightning protection tower
	громоотвод

	propellant storage
	хранилище ракетного топлива

	steel framework
	конструкция из стальной арматуры

	scrubber system
	система газоочистки

	fuel spill
	разлив топлива

	umbilical mast
	кабель-мачта

	solid-propellant booster
	твердотопливный ускоритель

	solid base
	массивное основание

	reinforced concrete 
	железобетон


	fire suppressant
	огнегасящее вещество

	flame trench
	пламеотводящий канал

	refractory brick
	жаропрочный кирпич

	exhaust plume tunnel
	туннель для выхода выхлопных газов

	fill material
	насыпной материал

	launch mount
	опорное основание

	combustion product
	продукт сгорания

	transporter erector
	транспортно-подъёмная установка

	cryogenic fluid
	охлаждающая жидкость

	access platform
	платформа для технического обслуживания

	water deluge system
	система cброса воды

	retention basin
	резервуар-накопитель

	sonic damage
	повреждения в результате звукового воздействия

	launch arms
	кабель-мачта

	equipment bay
	отсек оборудования

	sound suppression
	подавление звука

	spent stage
	отработанная ступень

	prograde orbit
	орбита движения, совпадающая с вращением небесного тела

	downrange safety
	безопасность при запуске

	launch trajectory
	траектория стартового участка

	accommodation facilities
	жилые помещения


Exercise 1. Guess and write the meaning of the words in bold.

1. Water deluge system dumps __________large amounts of water onto the pad, starting a few seconds before launch.

2. During a launch, approximately half of the water is vaporized __________.

3. Security is maintained around the launch area to prevent unauthorized access ________ to the systems and materials on the site. 

4. The flame duct extends ______________ from the launch pad to direct away 
the heat and combustion products.
5. Fill material is placed to elevate _______land levels high enough to avoid flooding. 
6. The launch table and the vehicle are towed ___________by truck or lowboy from the final assembly building to the launch area. 

7. Payloads are mated ___________with their flight adapters in the final assembly building.
8. Payloads are encapsulated inside the fairing and hoisted __________onto 
the launcher.
9. It is required that marine and air traffic should be excluded _________along 
the launch trajectory.
10.  Lightning protection towers are constructed adjacent ________to the launch pad.
Exercise 2. Match the pairs of synonyms.
	1

	respond v.
	a

	conduct v.

	2

	enable v.
	b

	carry v.

	3

	carry out v.
	с
	take off v.

	4

	deliver v.
	d

	react v.

	5

	assemble v.
	e

	damage v.

	6

	reduce v.
	f

	connect v.

	7

	lift off v.
	g

	cut down v.

	8
	build v.
	h
	allow v.

	9
	use v.
	i
	mate with v.

	10
	affect v.
	j
	apply v.
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Part 1
Text 1A.  Spaceport General Description
A spaceport is a facility which includes and provides the required support for one or more launch pads. “Spaceport” usually means a cosmodrome: that is 
a framework of buildings and technical infrastructure dedicated to launching rockets into the space. A launch pad is an above-ground facility from which a launch vehicle is vertically launched. A launch site is the location on the Earth from which a launch takes place and necessary facilities at that location. 

The spaceport launch preparatory area consists of the following elements:

· launch control center;

· launcher integration building where solid-propellant boosters, stages and equipment bay of the vehicle are assembled on a mobile launch table;

· final assembly building where payloads are mated with their flight adapters, encapsulated inside the fairing and hoisted onto the launcher.  

The launch table and the vehicle are towed by truck or lowboy from the final assembly building to the launch area. 

The launch area consists of:

· solid base interfacing with the launch table, and including the cryogenic propellant feed lines and launcher checkout umbilical connections. 

The hangar at the vertical launch area is used for preparation of launch vehicle and the final fueling and integration of payload onto the vehicle. It is constructed of steel framework. The hangar is air conditioned, and the fueling facilities have 
a scrubber system to minimize emissions to the environment in the event of a fuel spill. 

The launch pad is used to translate the launch vehicle to a vertical or horizontal position and to support it on the pad prior to launch. The vehicle system transporter erector serves as the service tower for vehicle umbilical support while the launch vehicle is vertical. The vehicle may be connected with an umbilical mast, when transported to the pad. Such design enables to accommodate the maximum number of missions and minimize damage to the infrastructure in case of explosion. Launch pads are made of conventional building structures such as reinforced concrete slabs coated with fire suppressants and a flame trench made of concrete and lined with refractory brick. Under construction, fill material is placed to elevate land levels high enough to avoid flooding. 

To support the launch pad and stand, concrete pilings are installed. The pad consists of a concrete and steel structure with a flame duct, a launch mount, and upper deck. The flame duct extends from the launch pad to direct away the heat, combustion products and the initial sound blast. Engineers look for ways to redirect most of the heat away from the launch platform. It can be done in several ways: a) by building the exhaust plume tunnels or flame trenches beneath the launch pad; b) and using jets of water. 
The water tower is installed at the vertical launch area for vibration and sound suppression. The water tower contains at least 250,000 gal which is required to provide sufficient pressure to the pad systems. During a launch, approximately half of the water is vaporized. It should be noted that 100 C˚ water is not very damaging, and when converted to steam, it dissipates, taking the energy. The heat must vaporize the water before doing serious damage to the pad. All water left is contained in 
a retention basin underneath the pad. Modern launch pads, in the US at least, have 
a water deluge system that dumps large amounts of water onto the pad starting a few seconds before launch and through the launch. This system serves many purposes: 
a) to reduce the effective heat load to the pad;

b) to protect the pad from sonic damage. 

The propellant storage areas include storage and handling equipment for 
the propellants and gases that fuel the launch vehicle. The workshop area supports maintenance of the vertical launch area systems. The command and control functions for a launch are required to be conducted at a safe distance from the actual launch. Roads and utilities are required to provide access, power, and water to the facilities within the vertical launch area. A launch pad typically includes a launch mount or launch platform to support the vehicle and a service structure with umbilicals to provide propellants, cryogenic fluids, electrical power, communications and telemetry prior to launch. The service structure may also provide one or more access platforms to inspect and maintain the vehicle and to allow access to the crew cabin.

In some facilities, rockets are suspended or sat over an opening of the test building, with concrete walls surrounding it. At the Baikonur launch pad, large gantry mechanisms on either side of the Soyuz spacecraft are raised into position to secure the rocket. The rocket itself is held suspended in air with launch arms. And with sea launches, the rocket is usually sat over a steel reinforced concrete mesh that lets most of the exhaust plume into the sea beneath the launch platform. 

  https://space.stackexchange.com/questions/2907/what-is-the-base-of-a-launchpad-made-of
https://spaceflight.nasa.gov/gallery/images/station/crew-32/html/201207120017hq.html
 (5000  characters)
Exercise 3. Preview the translator’s false friends in the table and translate 
the sentences below into English.
	construction
	строительство

	structure
	конструкция

	concrete
	бетон; бетонный

	control
	управление; управлять

	assembly
	сборка, конструкция

	design
	проект, конструкция; проектировать

	engineering
	проектирование, машиностроение, ракетостроение

	a number of
	ряд, некоторое количество

	virtually
	практически, в сущности

	data   
	данные

	accurate   
	точный

	полигон
	testing site, proving ground


1. Ракетостроение – одна из основных отраслей машиностроения.
2. Практически незаселённая местность идеально подходит для космодрома. 
3. На этапе строительства уровень грунта поднимается, чтобы избежать затопления.

4. Такая конструкция даёт возможность сделать максимальное количество выведений. 

5. При транспортировке на стартовый стол ракета может быть соединена с кабелем-мачтой. 
6. За несколько секунд до пуска и во время большой объём воды сбрасывается на стартовый комплекс. 

7. Телеметрия – это автоматическое измерение данных и передача их от удалённого источника на станцию-приемник для записи и приёма. 
8. Невозможно точно предсказать погодные условия. 
9. Для решения задач по обеспечению испытаний на северном испытательном полигоне в городе Мирный было создано представительство нашего предприятия.

Part 2.The Ideal Launch Site

It makes sense to reduce the risk at launch. A water body such as a sea or ocean is a preference. In the event of fire, the fire fighting helicopters and airplanes would have a shorter flight from a water body to the fire. But there are spaceports without the access to water bodies located in a desert steppe.Every rocket is launched to the East to take advantage of the Earth rotation. Obviously, a large forest area is undesirable to avoid fires caused by falling debris and rocket stages. A wide arc of land oriented towards the unpopulated area is appropriate for easy access to the rocket stages and boosters falling to the Earth. 

Reasons to choose the proper site location:

1. Proximity to the equator. The closer the launch site to the equator, 
the easier it is to launch to prograde orbit, and the more Earth rotation affects.

2. Downrange safety. It is required that spent stages dropped along the launch trajectory don't fall on people or property. It is required that marine and air traffic should be excluded along the launch path. 
3. Launch site safety. The exhaust from a heavy rocket can do serious damages to the objects on the ground resulted from the destructive acoustic wave and vibration. 

4. Proximity to transportation infrastructure. A launch site should be close enough to roads, railways and docks to deliver people and materials to the spaceport. 
Security should be maintained around the launch area to protect the general public from the potential hazards of the site and also to prevent unauthorized access to the systems and materials on the site.      
















(1628  charachters)
Exercise 4. Answer the questions given in the left column. Find prompts in 
the right column.
	1
	What direction is a rocket launched from a launch point?
	a
	horizontal preparation of 
the vehicle and the final fueling and integration of payload onto 
the vehicle

	2
	What distance from the launch pad are control functions conducted?
	b
	water deluge system


	3
	Why is the fill material placed at the launch site under construction?
	с
	to be towed by truck or lowboy

	4
	What pre-launch operations are conducted in the spaceport hangar?
	d
	at a safe distance

	5
	What are the general means for rocket transportation?
	e
	to avoid frequent flooding

	6
	What is the application of scrubber system?
	f
	to the East

	7
	What is the purpose of flame duct at liftoff?
	g
	to direct away heat, combustion products and the initial sound blast

	8
	What technology is used to suppress vibration and noise?
	h
	to protect general public from potential hazards 

	9
	What team supports the launch maintenance?
	i
	mission control team and technical staff

	10
	What is the responsibility of launch area security?
	j
	to minimize emissions to 
the environment


Exercise 5.   Get ready to discuss the following issues. 

1. Name different spaceport locations. 

2. Give reasons of the eastward launch direction.

3. List the main features of the ideal launch site.
4. Describe launch pad structure.
5. Summarize the main ways to redirect heat away from the pad.

1. Exercise 6. Translate into English: 

2. Стартовый ракетный комплекс – это платформа над уровнем грунта, с которой запускается ракета-носитель. 
3. Космодром – это комплекс сооружений, включающий несколько пусковых площадок. 

4. Пусковая площадка на стартовом ракетном комплексe имеет кабель для подачи ракете электропитания и топлива. 
5. Ракета подвешивается в воздухе и выхлопные газы выходят в шахту под ней. 

6. На морском старте ракета возвышается над стальной железобетонной сеткой, что позволяет выхлопным газам уходить в океан под платформой.
7. Есть несколько способов перенаправить тепло от платформы запуска. 

8. Вода при преобразовании в пар рассеивается и забирает часть тепла. 

Exercise 7. Examine the orbital launch statistics shown in Fig. 3.

Compare the orbital launches performed by every country. 

Fill in the boxes in the table. 
	
	Country and their launch vehicles
	Annual launches total
	% in launches worldwide

	1
	China
	39 
	34%

	2
	
	
	

	3
	
	
	

	4
	
	
	


Make a short report on the achievements in successful launches using useful language in the table.  
	the piecharts
	to show…

	to fail
	in delivery into …

	the number of launches
	to increase considerably…

	the leaders
	in successful launches

	countries 
	to perform…

	launch vehicle family
	to be considered …

	the countries
	to be equal in rank/to rank…

	the number of launches 
	to differ greatly…


Competition in Orbital Launches
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Fig. 3

Gunter Space Page https://space.skyrocket.de/doc_chr/lau2018.htm
Exercise 8. Open the brackets and write the predicate in Passive Voice.
1. At present China (to design)   _______ space vehicles to be launched to the GTO.

2. Much attention (to pay) ________ to fundamental subjects this year.

3. A new spaceport (to construct)  ___________  now in the Eastern region.

4. Several satellites to monitor the Arctic territory (to launch)  ________  last month.  

5. The design (to change) ________by the engineer. 

6. Emergencies of all kinds must (to consider)_________ thoroughly.
7. Necessary results (to obtain) _________already. 


8. Usually pre launch operations (to take place) ___________  to protect the pad from overheating.

9. Marine and air traffic (to exclude) __________along the launch path.
10. The activities on the spaceport (carry out) ___________under international contracts. 

11. Satellites (to propel) ________into orbit by a medium capacity Soyuz-2 rocket.
12. All documentation (to digitize) __________and (to archive)______________.
Exercise 9. Translate into English. Mind tense and voice of the predicate.
1. Регулярные запуски спутников различного назначения осуществляются с космодрома Куру. 

2. Новый космодром уже построен на востоке страны. 

3.  Вскоре стартовые комплексы для баллистических ракет были повторно введены в эксплуатацию для запуска ракет-носителей. 

4. Запуск транслировался в прямом эфире. 

5. После сборки ракета-носитель будет перемещена на стартовый стол. 

6. Как правило, стартовый стол оснащен оборудованием (для) отведения выхлопных газов.

7. Четыре ускорителя будут прикреплены к ракете-носителю. 

8. Руководство подтвердило, что будут изготовлены первые орбитальные и испытательные изделия.

9. Если тренировка космонавтов прошла удачно, они годны к полёту.

10. Ожидается, что новый космодром войдет в эксплуатацию не ранее 2020 года. 

11. Строительство было отложено из-за плохой устойчивости почвы на участке.

Exercise 10. Read text 1B and answer the questions:
1. What is the Baikonur spaceport known for?
2. Does Russia need to retain the right to use the Baikonur Cosmodrome?

3. Does Russia need to abandon the right to use it?

4. What rocket families have been launched from the Vostochny Cosmodrome?
5. Were all of these launches successful?

6. What is the Plesetsk specific about?

7. What can you tell about the lift capacity for vehicles launched from Plesetsk?

Text 1В. Russian Spaceports

Baikonur Cosmodrome
Baikonur, although it is located in Kazakhstan, is an enclave of the Russian territory. The Kazakh and Russian governments work together on the maintenance and operations of Baikonur, with Russia paying at least $115 million annually. 
The site is approximately 2100 km to the southeast of Moscow, 45° North latitude and 63° East longitude. The launch complex is on a desert steppe east of 
the Aral Sea. The region is known for its harsh climate, and was mainly chosen because of its advantage for radio communications — as well as its remoteness. 

Soyuz and Soyuz/S launch vehicles take off from the Baikonur Cosmodrome. The Cosmodrome is used by Soyuz for a variety of missions, including manned space flights. Baikonur is the oldest space launch complex in the world. The first successful space launch from Baikonur is the first successful launch of a satellite — Sputnik-1, which left Earth on Oct. 4, 1957.
https://www.space.com/33947-baikonur-cosmodrome.html
Vostochny Cosmodrome

The Vostochny Cosmodrome is the Russian spaceport under construction in 
the Amur Oblast, in the Russian Far East. It is intended to reduce Russia's dependency on the Baikonur Cosmodrome in Kazakhstan. The first launch took place on 28 April 2016. As of December 2018, four launch attempts have been made with three successes, all with Soyuz 2-type rockets. The cosmodrome latitude, 51° North, means that rockets will be able to carry almost the same amount of payload when launched from Baikonur at 46°N. Other arguments for choice of this location are:

- sparsely populated areas and bodies of water for the rocket launch routes; 

- proximity to major transportation networks; 

- abundance of electricity production resources in the area; 

- and the infrastructure of the former Svobodny Cosmodrome, on which 
the new spaceport is based on. 

https://en.wikipedia.org/wiki/Vostochny_Cosmodrome
https://spacenews.com/russia-inaugurates-vostochny-cosmodrome-with-semi-commercial-soyuz-launch/
Plesetsk Cosmodrome

Plesetsk Cosmodrome is the Russian spaceport built in 1957 and located in Mirny city, Arkhangelsk Oblast. Its high latitude makes it useful only for certain types of launches, especially the Molniya orbits1.

The Soyuz rocket, Cosmos-3M, Rockot, Tsyklon, and Angara are launched from the Plesetsk Cosmodrome. Plesetsk is not ideally suited for low inclination or geostationary launches because of its high latitude of 62° North as compared to 
the Guiana Space Centre at 5° North or the Kennedy Space Center at 28° 31′ North. In addition, the high latitude means that lift capacity for vehicles launched from Plesetsk is slightly lower than Baikonur launches. 















(2549 characters)
1A highly elliptical orbit with an inclination of 63.4°, an argument of perigee of 270°
Exercise 11. Watch two minutes from the video about the Plesetsk Cosmodrome and answer the questions below. 
https://www.youtube.com/watch?v=OA9G0C2w37s&t=130s
Questions:

1. What is the current use of Plesetsk facilities?

2. What region of Russia is it located?

3. How many launch pads are there on the spaceport?

4. When were the launch pads recommissioned to launch space vehicles?
Exercise 12. Watch two minutes from the video about the Vostochny Cosmodrome. Fill in the missing words into the text (script) below and answer the questions. 
https://www.youtube.com/watch?v=_AIAdk_-h0A
Vostochny is a 21 century spaceport. The hard work at a spaceport culminates in 
a launch, achieving this is a top process with a tight timeline in even tighter requirements evolving 1____________ technology and stringent quality every step of the way. The road to space begins on the ground. Rockets are2 __________ and prepared for launch here at the unified technical complex. The spaceport has a comprehensive ground infrastructure for satellite launches into various orbits under both Russian and international contracts. Satellites are propelled into orbit by 
a 3_______________ of Soyuz-2 rocket using the Fregat 4____________. Soyuz is the Russian trademark with 5___________ also care for the environment ultimate quality. Soyuz rocket components are delivered by road from the 6_____________ the Progress Space Rocket Center in Samara. Space vehicles both Russian and international are 7___________ to Blagoveschensk and then delivered to the technical complex. The unified technical complex comprises an airlock entryway and 8_____________ to receive component parts of the rocket, space vehicles and nose 9_________ shells, the transporter gantry gallery, spacecraft assembly and testing building fueling a neutralization station, a center unit and space rocket assembly and testing building. The transporter 10____________ is a remarkable example of customized engineering. It travels inside a gallery that connects

all the technical complexes buildings.

Questions: 

1. What facility are rockets assembled at and prepared for launch?

2. What is the Soyuz-2 cargo capacity?

3. What type of upper stage is used for that rocket?

4. Under what contracts are the activities on the spaceport carried out?

5. How are rockets delivered to the technical complex?
Exercise 13. Find English equivalents in Text 1B for the following words and word combinations. 
Техническое обслуживание и операции, широта,  долгота, грузоподъёмность, близость, удалённость, наклон, ракета-носитель, суровый климат, на этапе строительства, малонаселённые районы, при запуске.
Exercise 14. Mark Russian spaceports on Russia outline map and specify their region, geographical position, latitude and longitude.
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Fig. 4
Exercise 15. Read Text 1C and answer the following questions:
1. What ocean are vehicles launched out from Cape Canaveral over?
2. Were manned spaceflights made from US East or West coast?
3. What ocean is near Vandenberg Air Force Base? 
4. What vehicle families are launched from Spaceport Kourou?

5. What countries are involved in spaceport maintenance?

Text 1C. Oversea Spaceports

[image: image1.jpg]


Cape Canaveral Air Force Station and Kennedy Space Center

Cape Canaveral Air Force Station and Kennedy Space Center are two different spaceports. The spaceports occupy 
[image: image18.jpg]


the neighboring sites in the state of Florida, and are responsible for the bulk of US launch activity. KSC is the only US spaceport that currently supports crewed orbital spaceflight. Neil Armstrong, Buzz Aldrin and Michael Collins blasted off for the Moon from KSC on July 16, 1969. In January 1958, Explorer 1 blasted off from Cape Canaveral, becoming the United States' first satellite to reach orbit. In April 2019, the second Falcon Heavy lifted off from the same site, Pad 39A. Cape Canaveral Air Force Station lies at latitude is 28°28' N and longitude -80°46' W. KSC lies at latitude is 28°57' N and longitude -80°64' W. KSC is a nearly ideal location – virtually uninhabited, with a climate permitting year-round activities. And vehicles could be launched out over the Atlantic Ocean, minimizing the chances of affecting populated areas.

https://www.thespacereport.org/resources/infrastructure/launch/launch-support/spaceports/us-spaceports/2013-us-spaceports
https://www.space.com/17705-nasa-kennedy-space-center.html
https://www.gps-latitude-longitude.com/gps-coordinates-of-kennedy-space-center
https://www.space.com/spacex-falcon-heavy-triple-rocket-landing-success.html
Vandenberg Air Force Base

Vandenberg Air Force Base is located on the Central Coast of California about 150 miles northwest of Los Angeles. It is the only installation in the United States from which satellites are launched into polar orbit. Its remote location and proximity to the coast offered a perfect setting for launching satellites into polar orbit.

The United States Air Force responded to Russian success in October 1957 by accelerating the development. In 1959, the world's first polar orbiting satellite, Discoverer I, lifted into space from Vandenberg AFB. Many different launch vehicles, ranging from Titan 34D to Delta II to Atlas V to Delta IV Heavy, have been launched from Vandenberg launch pads. In addition, Vandenberg AFB was the sight of the Space Shuttle programs. Today, some of Space Launch Complexes at Vandenberg are used by commercial space launch firms such as the United Launch Alliance and the SpaceX Corporation. 

https://web.archive.org/web/20120728185451/http://www.strategic-air-command.com/bases/Vandenberg_AFB.htm
https://www.ulalaunch.com/missions/delta-iv-nrol-71

Spaceport Kourou 
[image: image19.jpg]


Launch preparation and launch are carried out from the Guiana Space Centre (GSC) — European spaceport operational since 1968 in French Guiana. The spaceport accommodates Ariane 5, Soyuz and Vega launch facilities. 
[image: image20.jpg]


The GSC provides state-of-the-art Payload Preparation Facilities. The facilities are capable to process several satellites of different customers at the same time. The satellite/launch vehicle integration and launch are carried out from launch sites.

The Ariane 5 Launch Site is located approximately 15 km to the North-West of the CSG Technical Center. The Ariane 6 site is located 17 km away from the town of Kourou and 4 km west from the Ariane 5 launch pad. Kourou lies at latitude 5°3', just over 500 km North of the equator. Its proximity to the equator makes it ideally placed for launches into geostationary transfer orbit as few changes have to be made to a satellite’s trajectory. The moderate climate, regular air and sea connection, accessible local transportation, and excellent accommodation facilities make it proper both for business and for recreation. 








(3074 characters)
Ariane5_Users-Manual_October2016
https://studfiles.net/preview/1676054/page:4/
https://www.esa.int/Our_Activities/Space_Transportation/Launch_vehicles/Ariane_6
http://what-when-how.com/space-science-and-technology/russian-spaceports/
https://en.wikipedia.org/wiki/Plesetsk_Cosmodrome
https://web.archive.org/web/20071229175958/http://www.astronautix.com/sites/plesetsk.htm 

Exercise 16. Watch the video “Ariane 6 launch site visit” https://www.youtube.com/watch?v=oCk4Cg_a6C8&t=10sand answer the questions: 
1. Which spaceport is the Ariane 6 launched from?

2. Ariane 6 site is divided into two zones. What are they?

3. What building are the Ariane 6 stages put together at?

4. What makes the approach towards launcher assembly new?

5. Where will the flames escape when the engines are fired?

6. How long does it take to prepare Ariane 6 for launch?
Exercise 17. Find English equivalents in text 1С for the following words and word combinations. 

Новейшее оборудование для подготовки полезной нагрузки, умеренный климат, геостационарная переходная орбита, размещение, пилотируемый космический полёт, практически незаселённый, расположенный по соседству. 
Exercise 18. Guess the name of a spaceport. 
1. Polar orbit can be reached from this spaceport. 

2. Ariane, Soyuz or Vega LVs have been launched from this spaceport. 

3. Soyuz and Soyuz/S launch vehicles take off from this spaceport. 
4. Three flights of a Soyuz 2-type rocket were made from this spaceport. 
5. Cosmos-3M, Rockot, Tsyklon and Angara were launched from this spaceport. 
6. Titan 34D to Delta II to Atlas V to Delta IV Heavy launch vehicles have been launched from this spaceport.
7. The second Falcon Heavy lifted off from this site in 2019.

8. Vostochny spaceport is based on the infrastructure of this spaceport. 
9. The private site in the US. 
10.  Molniya orbit can be reached from this spaceport. 
Exercise 19. Match the pairs of synonyms

	1
	originally
	a
	announce

	2
	indicate
	b
	overall quantity

	3
	security
	c
	evade

	4
	minimize
	d
	roughly

	5
	handling
	e
	initially

	6
	approximately
	f
	repository

	7
	storage
	g
	manipulation

	8
	avoid
	h
	surveillance

	9
	involve
	i
	reduce

	10
	total
	j
	include


	  1
	  2
	   3
	   4
	5
	6
	7
	8
	9
	10

	
	
	
	
	
	
	
	
	
	


Exercise 20. Match the pairs of synonyms

	1
	bay
	a
	enough

	2
	sufficient
	b
	explosion

	3
	hazard
	c
	forbidden

	4
	unauthorized
	d
	demand

	5
	blast
	e
	compartment

	6
	tool
	f
	service

	7
	propellant
	g
	danger

	8
	emission
	h
	fuel

	9
	require
	j
	exhaust

	10
	maintenance
	i
	instrument


	  1
	  2
	   3
	   4
	5
	6
	7
	8
	9
	 10

	
	
	
	 
	
	
	
	 
	
	


Exercise 21. Read text 1D and render it in 5 sentences.
Text 1D. SpaceX Boca Chica Spaceport
SpaceX broke ground on the new spaceport for the private use in 2014. 
The new spaceport is located in Boca Chica village, Texas. The purpose of South Texas Launch Site construction was to provide SpaceX an exclusive launch site that would allow the company to accommodate its launch manifest and meet tight launch windows. The launch site was originally intended to support launches of the Falcon 9 and Falcon Heavy launch vehicles. But SpaceX changed their plans by 2018 and indicated that the site would be used exclusively for The Big Falcon Rocket (Starship). In 2019, the company founder Elon Musk confirmed that SpaceX would develop a Starship prototype in Florida.
Facility and infrastructure at the vertical launch area include the following:

• integration and processing hangar;

• launch pad and stand with its associated flame duct;
• water tower;

• lightning protection towers;
• basin for deluge water;

• propellant storage and handling areas;

• workshop and office area;

• warehouse for parts storage;

• roads, parking areas, fencing, security, lighting, and utilities.
The height of the entire launch pad is 50 ft and requires 17,900 ft2 of space. All launch trajectories are to the East over the Gulf of Mexico.
 (1215 characters)
https://www.foxnews.com/science/spacex-receives-faa-approval-for-proposed-spaceport-in-texas
https://en.wikipedia.org/wiki/SpaceX_launch_facilities
https://arstechnica.com/science/2019/04/spacexs-starhopper-vehicle-test-fires-its-engine-for-the-first-time/
Notes to the text:

	to break ground
	начать новое дело; начать строительные работы

	to meet tight launch windows
	вписаться в напряжённый график запусков

	launch manifest
	график запусков

	handling area
	погрузочно-разгрузочная зона

	basin for deluge water
	резервуар с водой для тушения


Exercise 22. Fill in the missing words in the following text. One word is missed twice. 

	insertion/         pad/            vibrations/         event/
axis/          rocket/            separation/           mass/ 
engines/            acoustic/              crew 


1. Launch is a complex _______ that actually spans over several different subevents: rocket engine switch on, lift off, flight, including transonic flight and stage __________, and ________ in orbit.

2. When the _______ are switched on while the launcher is still on the launch ____, the ________ noise generated by plume impingement of the exhaust gases is reflected on the launcher and transferred, in the form of ________ noise or mechanically to the vehicle and then to the ______ compartment, and crew.

3. As the ________ lifts off, and the ______ of propellant is reduced, the launcher experiences an increasing acceleration along its longitudinal _______. 
4. In the meantime, interactions with atmosphere excite the structure of the rocket, causing again _______ and lateral accelerations.
https://www.sciencedirect.com/topics/engineering/launch-pad
Exercise 23. Write an abstract on the following text.
Vostochny Cosmodrome
Vostochny is a 21 century spaceport. Rockets are assembled and prepared for launch here at the unified technical complex. Satellites are propelled into orbit by 
a medium capacity Soyuz-2 rocket using the Fregat upper stage. 

The unified technical complex comprises an airlock entryway and unit storage to receive component parts of the rocket, space vehicles and nose fairing shells, 
the transporter gantry gallery, spacecraft assembly and testing building fueling 
a neutralization station, a center unit and space rocket assembly and testing building. 

The transporter gantry is a remarkable example of engineering. It travels inside a gallery that connects all the technical complexes buildings. This engineering solution guarantees safe transfer of rocket components to space vehicles regardless of outside weather conditions. Upper rocket stages and payload satellites are taken to 
the assembly and testing building for tests and preparation followed by the assembly of the payload unit itself.

Ideal conditions have been created for prepping spacecraft inside the assembly and testing building. The buildings’ interior is controlled for humidity and cleanliness. Filling the boosters with propellant is an important operation. It is performed at the fueling and neutralization stations. The fueling process meets 
the most rigorous global environmental standards for space industry. 


After fueling, the ascent unit returns to the assembly and testing building. At the multi-purpose integration facility the ascent unit adapter and space vehicles are installed. The Fregat upper stage is the ascent unit that delivers Russian and international space vehicles with high precision to various target orbits. Each phase of the technological cycle is completed with equal rigor, this guarantees the reliability of all spacecraft prepared for launch here.

Final assembly of a space rocket is the last stage of work performed at 
the technical complex. 

The tower protects the rocket from elements such as rain and snow. 

The mobile service tower allows work to be done on the rocket and space

vehicles in any weather conditions. Vostochny spaceport unites cutting-edge technologies 
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Launch Complex

Fig 7, 8, 9.
Fig. 7. http://www.worldtribune.org/wp-content/uploads/2018/02/SpaceRocket.jpg
Fig. 8. https://www.facebook.com/NASAJSC/photos/pcb.1608379522517518/1608378292517641/?type=3&theater
Fig. 9.  https://www.goes-r.gov/multimedia/images/launchActivitiesGoes-R.html#goes-r-RoadTolaunch
1. Do you know any types of launching facilities that deliver payloads into space?

2. What prelaunch preparations are usually performed?

3. What means of rocket assembly do you know? 

4. What countries are the leaders in satellite launching?

5. What are the main rocket mission sequences into the predetermined orbit?

Exercise 1. Match the definitions to the following objects.
	1
	launch complex
	a
	a metal tower for delivering electrical, fuel, and pneumatic connecting lines to the rocket 

	2
	umbilical mast
	b
	a multistory assembly tower in which a rocket, elevators and staircases are accommodate  prelaunch operations

	3
	gantry 
	c
	a base from which spacecraft are launched 

	4
	mission control center
	d
	a nonflammable platform intended for a rocket lift-off 

	5
	launch pad
	e
	an underground control station used by the staff  to manage the rocket launches


	  1
	  2
	   3
	   4
	5

	
	
	 
	
	


Current Vocabulary
	connection n.
	магистраль

	refurbishment n.
	восстановление

	countdown n.
	обратный отсчёт времени готовности (при подготовке ракеты к пуску)

	blockhouse n.
	бункер, подземный командный пункт

	ignition n.
	включение двигателя 

	scrub v.
	отменить(отложить) старт КЛА

	top off v.
	дозаправить 

	ramp up v.
	набирать обороты 

	sever v.
	зд.отсоединяться 

	retract v.
	отводить назад

	withstand v.
	выдерживать (нагрузку)


Word Combinations

	full thrust 
	полная тяга  

	explosive bolt 
	пиротехнический отсоединяющий  болт

	circumferential access   
	доступ по периметру 

	heavily reinforced structure 
	полностью  бетонированное строение

	launch crew 
	пусковая бригада

	nitric acid 
	азотная кислота 

	hazardous operation
	работа, связанная с высоким риском

	umbilical structure
	система трубопроводов

	propellant loading
	топливная заправка

	flame deflection structure
	огневое кольцо

	cryogenic launch vehicle
	ракета, заправляемая топливом длительного хранения

	scheduled liftoff
	запуск по расписанию

	to meet  servicing requirements
	соответствовать требованиям проведения регламентных работ

	ancillary services unit
	вспомогательная служба


Exercise 2.Match the pairs of synonyms.
	1
	gantry 
	a
	room

	2
	refurbishment
	b
	launch complex

	3
	ignition 
	c
	umbilical 

	4
	to top off
	d
	to delay

	5
	to withstand 
	e
	to service

	6
	to maintain  
	f
	to gain momentum

	7
	ambient
	g
	tower 

	8
	to ramp up 
	h
	 to resist 

	9
	pipeline 
	i
	engine firing

	10
	to scrub 
	j
	to refuel 

	11
	facilities
	k
	 recovery 


	  1
	  2
	   3
	   4
	5
	6
	7
	8
	9
	10
	11

	
	
	
	
	
	
	
	
	
	
	


Text 2 A. Launch complex description

Part 1
Typically, a launch complex is made of a launch pad, a service structure, 
an umbilical mast and a launch control center.

Launch pad is the area and facilities where rockets or spacecraft liftoff. A Spaceport (or rocket launch site) can contain one or many launch pads. A typical launch pad consists of service and umbilical structures. The service structure provides an access platform to inspect the launch vehicle prior to launch. Most service structures can be moved or rotated to a safe distance. The umbilical structure has propellant loading, gas, power, and communication links to the launch vehicle. 
The launch vehicle sits atop of the launch platform, which has a flame deflection structure to withstand the intense heat and load generated by rocket engines during lift-off.

[image: image9.png]3
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Fig.10
http://www.russianspaceweb.com/kourou_els_design.html
Most cryogenic launch vehicles need to be continuously topped off as 
a scheduled liftoff approaches. Without the ability to top off the launch vehicle 
the launch has to be scrubbed when problems slow down the count-down. Gantries are commonly designed and constructed on launch pads to meet these types of servicing requirements both during launch and in the preparation period. Most rockets need stable support for a few seconds after ignition while the engines ramp up and stabilize at full thrust. This stability requirement is commonly met by the use of explosive bolts to connect the launch vehicle to the pad. 

The service structure known as a gantry or a tower is used to transfer 
the launcher during the various phases of its preparation: between the launcher integration building and the final assembly building and the launch pad. The pad assembly includes an ancillary services unit. It comprises a number of mobile trailers carrying power packs, air-conditioning equipment and the optical fiber link deployment.

The service structure provides the technician access to the vehicle during launch preparations. And it can be of assistance in positioning and assembling 
the vehicle on the launch pad. Besides this structure is equipped with a number of platforms designed for the circumferential and vertical access to the assembled vehicle. It is necessary that the service structure should be removed over a safe distance for the actual launch thus many of these platforms must either fold or retract to allow the structure movement. 

Part 2
Some service functions, which for reasons of accessibility cannot be routed through the launch platform, must be maintained even after the service structure has been retired or rotated away from the vehicle. These are typically accomplished by 
a connection on a mast. These are generally referred to as ‘umbilical’ masts or towers. The connections are severed either by movement of the vehicle at liftoff or by a mechanism on the mast itself, which senses liftoff and initiates disconnection. Recent improvements in materials and design have made permanent umbilical towers possible. Minimum refurbishment is required after each launch.

The mission control center sometimes called the blockhouse is a heavily reinforced structure from which most prelaunch operations are supervised. It provides a safe environment for the launch crew to direct operations during launch and other hazardous operations. It is a facility that manages space flights, usually from the point of launch until landing or the end of the mission. It is a part of the ground segment of spacecraft operations. A staff of flight controllers and other support personnel monitor all aspects of the mission using telemetry. They also send commands to the vehicle using ground stations. 

Other installations on a launch complex include propellant tanks, both cryogenic, such as liquid oxygen and liquid hydrogen. These fuels are used in machinery that operates in space (e.g. rocket ships and satellites) because ordinary fuel cannot be used there, due to absence of an environment that supports combustion.  The propellant must be stored at high pressure to maintain the liquid state. And the other propellants, such as hydrazine and nitric acid can be kept at ambient temperatures.



















(3950  characters)

Exercise 3. Check out and drill the pronunciation of the following words. 
mast –  must;
 access – assess;      hydrazine – hydrogen;
launch – lunch;
severe – service;      nitrogen – nitric – oxygen;
through – thrust;
umbilical – ambient; 
hazardous; cryogenic;  circumferential; refurbishment; withdrawn; schedule.
Exercise 4. Study word-formation of the following words. 
	to refurbish - refurbishment
	to access - aсcessible - aсcessibility

	to require - requirement
	to facilitate - facility 

	to improve - improvement
	to install - installation

	to move - movement
	to ignite - ignition

	to accomplish - accomplishment
	to deflect - deflection


Exercise 5. Answer the questions given in the left column. Find prompts in the right column.
	1
	What does a launch complex consist of?
	a
	An access platform to inspect the launch vehicle prior to launch.

	2
	 What is a launch pad?
	b
	A launch pad, a service structure, an umbilical mast and a launch control center.

	3
	What does a launch pad ensure?
	c
	To withstand the intense heat and load generated by rocket engines during lift-off.

	4
	Why does a launch platform have a flame deflection structure?
	d
	Without the ability to top off 
the launch vehicle the launch has to be scrubbed.

	5
	Why do most cryogenic vehicles 
need to be continuously topped off?
	e
	The area and facilities where rockets or spacecraft lift-off.

	6
	What is the function of explosive bolts?
	f
	Permanent umbilical towers requiring minimum refurbishment after each launch.

	7
	What does the service structure do?
	g
	A safe environment for the launch crew to direct operations during launch and other hazardous operations.

	8
	What happened as a result of recent engineering advances?
	h
	To connect the launch vehicle to 
the pad. 

	9
	What does a launch control center provide? 
	i
	It gives workers the access to 
the vehicle during launch preparations.


	  1
	  2
	   3
	   4
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Exercise 6.  Change the following impersonal sentences into Passive Voice according to the pattern. Use modal verbs.
It is possible to move or rotate most service structures to a safe distance.  

can ___________________________________________________________

Most service structures can be moved or rotated to a safe distance.
1. It is necessary to store the propellant at high pressure to maintain the liquid state.

must___________________________________________________________
2. It is allowed to keep hydrazine and nitric acid at ambient temperatures. 

can ____________________________________________________________

3. It is required to top off most cryogenic launch vehicles continuously as a scheduled lift-off approaches. 

need to__________________________________________________________

4. It is impossible to route some service functions through the launch platform.

cannot__________________________________________________________

5.It is important to maintain some functions even after the service structure has been retired.

must____________________________________________________________
6. It is required to scrub the launch when problems slow down the countdown.

has  to___________________________________________________________

Exercise 7. Fill in the gaps with suitable words from the box:

	scrubbed/            refurbishment/             topped off
to withstand/       at full thrust /    ramps up /        connections


1. Immediately before ignition of the rocket motors all _________between the tower and the craft are severed.

2. The _________ of the Vehicle Assembly will include removing seven Apollo-era platforms and replacing them with modern versions.

3. NASA ________ the launching of the shuttle Discovery because of low clouds here.

4. It is a certification requirement that even ___________ the brakes must be able to hold the airplane.

5. Rockets are made strong enough _________ the forces they are subjected to.

6. The engine ________to full thrust before the rocket leaves the pad. 

7. When cryogenic steam comes off a rocket on the pad, the tanks are constantly being ________ until the final minutes of a countdown, replacing that evaporated loss.
Exercise 8. Explain the following statements using the table:
	If I am not mistaken
I believe  

As far as I know


	the launch control center

the launch platform

the explosive bolts
 the surviving gantry
	serve(s)

is/ are designed  
	-to withstand the intense heat and load.

-to provide a safe environment for the launch crew.

- to meet servicing requirements both during launch and in the preparation period.
-to connect the launch vehicle to the pad. 


It is really so as………..

Moreover…….
-….its platforms allow circumferential and vertical access to the assembled vehicle.
-…. it is a kind of simple, high reliable, and efficient pyrotechnic release devices (рассоединительное устройство).

- ….it is a heavily reinforced structure.

- ….it has a flame deflection structure.
Text 2 B

Design flaw at Kennedy LC-39A
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The flame trench under the Saturn V/Shuttle launch pads was not solely made of concrete, but was lined with refractory brick. This became an issue when the STS-124 launch blew a lot of the brick out. During Discovery's climb out the exhaust plume from the shuttle's two solid-fuel boosters blew out about 5,300 heat-resistant bricks lining one side of the flame trench below the orbiter's launch stand. Blasted out like shrapnel bricks and fragments littered the pad perimeter and severely damaged a heavy duty security fence some 1,800 feet away.

The analysis showed that the metal clips that help hold the bricks to the walls of the flame trench were severely rusted and corroded, possibly due to decades of exposure to the acidic byproducts of booster exhaust. Inspectors also found areas where the absence of trowel marks indicates the epoxy intended to help hold 
the bricks to the underlying concrete wall was not uniformly applied.
A flame deflector, shaped like an inverted V, was positioned directly below 
the mobile launch platform openings to divert engine exhaust to one side of the pad and booster exhaust to the other. The pressures and temperatures in the main engine section of the flame trench are much less than what the structure must endure from the shuttle's boosters. 

https://spaceflightnow.com/shuttle/sts124/080612pad 

(960  characters)

Notes to the text:

	climb out
	старт

	blow out
	разнести вдребезги, вырвать

	blast out
	выбрасывать взрывом

	litter
	разбрасывать 

	shrapnel
	шрапнель, обломки от взрывa

	exposure to
	воздействие чего-то

	byproducts
	побочные продукты

	underlying concrete wall
	бетонная стена 

	design flaw
	конструктивный дефект

	solid-fuel boosters 
	твердотопливные ускорители

	heavy duty security fence 
	сверхпрочное ограждение, обеспечивающее  безопасность


Exercise 9. Match the parts of the sentences. Mind active and passive voice.
	1. the flame trench 
	a. blew a lot of the brick out

	2. bricks and fragments 
	b. was not uniformly applied

	3. the metal clips 
	c. blew out about 5,300 heat-resistant bricks

	4. the epoxy 
	d. littered the pad perimeter

	5. bricks and fragments 
	e. severely damaged a heavy duty security fence

	6. the launch 
	f. was lined with refractory brick

	7. the exhaust plume 
	g. were severely rusted and corroded


Exercise 10. Watch the video https://www.youtube.com/watch?v=VPQgJ5Hr7Is about Launch Complex 39B and complete the missing fragments below. Project Manager Regina Spellman is talking to Yves Lamont, a Systems Engineer, about the launchpad.  They are at the Kennedy Space Centre. 
……..We have two pads at Kennedy Space Center , we have 39 A and 39 B. These were both built back in1______________ for the Saturn program. After this program we went into the Shuttle program and we modified the pad to support  2________________ . This pad saw 53 Space Shuttle launches. 
Right now, where you are standing is flame trench area. The rocket actually sits above this pad surface on  3________________. So all the exhaust from the rocket goes through an opening in the Mobile Launcher down onto the deflector. That exhaust will get up to 4________________ Fahrenheit and that is hot even for Florida.  Florida is known as the lighting capital of the world, so we have erected these lighting towers. These towers are so tall because any vehicle that can leave 
the Vehicle Assembly Building could be protected by these lighting protection towers.  The  towers are 5___________ tall. 

 
The Crawler brings the Mobile Launcher from the Vehicle Assembly Building down the crawlerway and it arrives at the pad and comes up the hill to get on top of the pad surface.

The crawler brings the Mobile Launcher over the flame trench and you can see there is a crawler track here and there’s one on the other side. This is 
a 6_____________gallon water tower. That’s about the same size as 7________average sized swimming pools. And all that water gets dumped out in less than 8 _________ seconds. And the purpose of that water is to keep all of this structure cool, but more importantly, it also prevents  9_____________ from the vehicle.

Our launch control system is 10 _________from here. How do the astronauts get up to the rocket when they get to the pad?  So the Astro Van brings the astronauts to the pad and they will leave the Astro Van and get on to these elevators. These elevators take them up to the Mobile Launcher and then there is another elevator that takes them all the way up to the 10 ____________and they cross the crew access arm and enter into the 11 ________________.

Exercise 11. Read text 2C and answer the questions:
1. What was a movable service tower designed for?
2. What are the differences between the Soyuz launch complex in Kourou and launch facilities in Baikonur?
3. What installation was introduced for the integration of payloads?
4. What does the Soyuz upper composite also known as” space head” consist of?

Text 2 С. The project of a new Soyuz launch
Technical features
The Soyuz launch complex in Kourou was built for as many as 50 launches of the Soyuz rockets over a 15-year period, with three-four missions annually, before the first refurbishment of the facility. The launch facility is located some 12-13 kilometers northwest of the Ariane launch complex in Kourou. The launch complex for the Soyuz rockets in Kourou, known as ELS, features considerable differences from its original facilities in Baikonur and Plesetsk. Many potential commercial payloads for the Soyuz demand vertical integration with the rocket, unlike Russian spacecraft which can be connected to the Soyuz in horizontal position. As a result engineers decided to install the payload module onto the rocket after it was rolled out and erected into vertical position on the launch pad.

Movable gantry
To provide a climate-controlled environment for the integration of payloads with the rocket in the midst of a tropical jungle, a movable service tower was introduced. No such structures ever existed in Baikonur or Plesetsk. The design of 
the tower could enable its further extension in the future, including accommodations for crew access into manned spacecraft. The total height of the gantry reached 52 meters to the top of its curved roof, while its internal movable work platforms provided access to the Soyuz launcher at various levels up to a height of 36 meters. The gantry was designed as a lightweight structure for its size with a total weight, including its structural framework, work platforms and corrugated external panels, of approximately 800 metric tons. Upon the completion of the Soyuz rocket assembly, the tower would be rolled 80 meters away from the launch pad. The Gantry construction was managed by the French CNES space agency. Rheinmetall KBOM General Machine Building Design Bureau and Italy along with MIR - two of 
the Russian companies involved in developing the new Soyuz launch site were involved into this project of New Soyuz Launch site. The addition of liquid hydrogen fuel storage enables new generation launches powered by cryogenic engines.
Fregat fueling facility, FCube
Arianespace announced that it had started the construction of a dedicated facility for the fueling of the Fregat upper stage in Kourou. The new building was to free the existing facilities dedicated to Fregat fueling for the processing of payloads slated to be launched on all three vehicles based in Kourou – Ariane-5, Soyuz and Vega, and thus, enable more launches from the center.
Launch pad
The Soyuz launch zone is dominated by its multi-level launch pad and a massive 149-meter wide by 123-meter long flame duct, making it one of the largest civil construction programs in French Guiana. Configured after the launch sites at Baikonur and Plesetsk Cosmodromes the Spaceports Soyuz launch zone ensures the same acoustic and environmental conditions as experienced during more than 1,700 lift-offs performed from the facilities in Kazakhstan and Russia. The Spaceport launch pad is 63.5 meters long, 45.3 meters wide and 16 meters deep. This five-level reinforced concrete structure houses mission equipment and the top two levels have 15-meter wide openings for the launch table and the erected Soyuz vehicle. Its upper area accommodates the launch pad infrastructure, including the service tower, fueling booms and the erector.

The Spaceport installation differs from the Soyuz Cosmodrome launch sites. An eight-level, mobile launch service tower is used. This 53-meter tall, 24-meter wide structure is rolled from its parked position onto the launch pad, providing 
a controlled working environment for the vertical integration of the Soyuz upper composite, consisting of the mission payload, Fregat upper stage and payload fairing.









(characters 3700 )

Note:

Soyuz Fregat upper stage is an autonomous and flexible upper stage designed to operate as an orbital vehicle. 
Exercise 12. Read Text 2 D and enumerate improvements concerning the pad. 

Text 2 D
New and improved Florida pad is ready to resume Falcon 9 launches

SpaceХ has rebuilt SLC 40 with improvements that will support higher launch rates. More than a year after suffering significant damage in a Falcon 9 explosion, a Florida launch pad is ready to return to service, incorporating improvements that will allow a higher flight rate. According to a company official the rebuilding work included taking steps to make hardware on the pad more robust and thus less likely to suffer damage during a launch. Much of the support equipment that was above ground and exposed to launches has been moved below ground, protected by concrete and steel and thus less likely to be damaged in a launch or even in the event of an explosion. Among the changes to the pad is a ‘really augmented’ water system to protect the pad from damage to the launch, and improvements to the flame trench to limit erosion of the concrete there. Another change at SLC-40 was making the pad interfaces common with those at neighboring Launch Complex 39A at the Kennedy Space Center, as well as SLC-4E at Vandenberg Air Force Base in California. 

SLC-40 was built in the 1960s for launches of the Titan 3 and 4 rockets, then transferred to SpaceX, which started launching Falcon 9 rockets from the pad in 2010. As the rocket’s flight rate increased, there was little opportunity to do upgrades to the pad prior to the accident last year. With SLC-40 in service, 
the company will have flexibility to schedule launches both there and at LC-39A.   
(1370 characters)
Exercise 13. Rearrange the paragraphs in logical order in the following text.
Soyuz
1. ESA committed itself to fund the construction of a launch pad for 
the Soyuz-2. Soyuz was launched and operated by Arianespace and has begun its final checkout following the installation of this medium-lift vehicle’s dual satellite payload on the launch pad.  Its mission was to deploy the dual Galileo navigation satellite payload into a 23,222 km orbit, inclined 54.7 degrees.  The vertical assembly procedure inside a 52-meter mobile service gantry was composed of two Galileo navigation satellites, their protective payload fairing and the launcher’s Fregat upper stage.
2.  The three-stage Soyuz launcher rolled out of its MIK horizontal integration building and was raised to the vertical position on the massive concrete launch pad. This was followed by positioning the 52-meter tall mobile gantry on the launch pad, allowing to be vertically mated payloads to Soyuz launchers, the difference from 
the horizontal integration process used with these Russian-built vehicles at Baikonur Cosmodrome. 

3. The satellites each have a launch mass of approximately 700 kg, and they along with two other in-orbit validation satellites will form the operational nucleus of the full 30-satellite Galileo navigation constellation. The Galileo network is to provide highly accurate, guaranteed global positioning services. It was designed to be interoperable with the U.S. Global Positioning System and Russia’s Glonass network. 
4.  Arianespace has become the only launch services provider in the world capable of launching all types of payloads to all orbits, from the smallest to 
the largest geostationary satellites, along with clusters of satellites for constellations and missions to support the International Space Station. 

http://www.arianespace.com/images/launch-kits/launch-kit-pdf-eng/BAT_DP_%20VS01_GB.pdf
Exercise 14. Read Text 3E and render it into English

Text 3 E

Sound Suppression

A roar resounded from one of the Space Shuttle launch pads as 350,000 gallons of water rushed across the Mobile Launcher Platform (MLP). The torrent of water was released during a test of the water sound suppression system at Kennedy Space Center's Launch Pad 39A.
The water system is designed to protect the Shuttle and its payloads from any damage that may occur from acoustical energy reflected from the Mobile Launcher Platform during launch. 
The water is released seconds before ignition of the orbiter's three main engines and twin Solid Rocket Boosters, then flows through parallel 7-foot-diameter pipes to the Pad. The system includes a 290-foot-high water tank filled with 300,000 gallons of water, and it empties in 41 seconds during a launch. Water pours from 16 nozzles on top of the flame deflectors and from outlets in the Shuttle main engine exhaust hole in the MLP at main engine ignition, which occurs approximately 7 seconds before liftoff. 
Введение в терминологию.
Структурные особенности многокомпонентных терминов
Атрибутивные группы
Атрибутивная группа – это цепочка слов в английском языке, состоящая из определений, при этом последнее слово – всегда главное. Для перевода слов, стоящих перед ним, нужно определить их семантические отношения между ними и по отношению к главному слову. В состав атрибутивной группы могут входить следующие компоненты (части речи): имя существительное, прилагательное, наречие, числительное, причастие и предлог. Они выступают как определение. 

Рассмотрите пример пошагового образования:

rules
safety rules
in-launch safety rules

FAA in-launch safety rules

the previously discussed FAA in-launch safety rules

*FAA - Federal Aviation Administration

Рассмотрим следующие группы:

1. Двухкомпонентная группа:

по схеме N + N,
data input – ввод данных;

abort mode – режим аварийного прекращения (перевод справа налево, разворачивается вправо);

по схеме N’s + N,

operator's panel – пульт оператора (перевод справа налево);

Development Test – доводочное испытание (перевод прил.+ сущ,. слева направо);

по схеме Adj + N,
testing facility – испытательный комплекс (перевод прил.+ сущ, слева направо).

2. Трёхкомпонентная:

по схеме N + N +N,

Mission Control Center – Центр управления полётами. 
В данном случае при переводе вся группа переводится справа налево, эквивалент в русском языке – «полёты», во мн.ч.;

[image: image10.png]1 3 3 2 1
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 (главное слово переведено первым, но определение  1 перешло на второе место).

3. Четырёхкомпонентная: 
по схеме N + N +N + N
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В русском языке главное слово перешло на третье место, а определения к нему добавлены как в препозиции, так и постпозиции; 2 – разворачивается влево, даются пояснения «приёма и обработки».
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4. Пятикомпонентная:
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Testing site – испытательный полигон, a missile – военная ракета; missile testing site – военный полигон, «испытательный» здесь – избыточен, поэтому опущен в русском варианте. 

5. Группа с числительными:

[image: image14.png]1 2,3 3 1 2
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Site – многозначный термин, значение уточняется из контекста. 

6. Группа с причастием:
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Причастие может переводиться как причастием, так и причастным оборотом.

7. Группа с наречием:
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8. Группа с предлогом:
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Exercise. Translate the following terms or find Russian equivalents.

a) The June 10 town hall conference, ISS partners, the across countries agreement; pre-launch preparation; pre-launch readiness mode; a 100 % quality inspection; meticulously met requirements; critical design review; failure mode, effects and criticality analysis; a 24/7 quality management system; the 90 meter high mobile gantry; less than half a mile distance; peer-reviewed scientific results; guidance control and navigation system; 
b) Earth reference system; Greenwich mean time; continuous photo and video monitoring; bird's-eye view; thoroughly considered emergencies; uninterrupted power source; static durability testing; design development test; remote control and measurements complex; integrated development test program; assembly and testing facility; Earth magnetic field; ground support equipment; simulated coordinate system; payload changeout room; orbiter midbody umbilical unit; power reactant storage and distribution system; orbital maneuvering system pods; the most technologically challenging interplanetary missions ever designed;
c) PDR – Preliminary Design Review; CDR – Critical Design Review; GMT – Greenwich Mean Time; UTC – Universal Mean Time; GPS – Global Positioning System; GLONASS – GLObal NAvigation Satellite System; LV – Launch Vehicle;

MCC – Mission Control Center; ESA – European Space Agency; FMEA – Failure mode and effects analysis; FMECA – failure mode, effects, and criticality analysis.

Ознакомьтесь: Lead Operational Control Team – Главная оперативная группа управления (ГОГУ) в ЦУП; Guidance Control and Navigation System – Система управления движением и навигация (СУДН), одна из систем управления в КА в ЦУП.
Texts for abstracts

S7 new plans 

S7 plans for new Zenit launches from Sea Launch pad stalled but sees reusables as its long term future. S7, the Russian firm that took over the assets of the defunct international Sea Launch enterprise, has been outlining its future plans for its S7 Space division.  S7 Space has announced that it is to modernise the oil rig-based launch pad and its command vessel with a view to operating a new part reusable launch vehicle from the pad. The firm originally ordered two Zenit-3 expendable launch vehicles from the Ukranian Yuzmash company in April 2017 and officially plans to restart launches in 2019.  However, problems in supply in Russian elements for these rockets has temporarily ended this restart plan. Nevertheless, according to TASS, the firm now plans to use a version of the Soyuz-5 rocket currently being developed by the Russian enterprise RSC Energia, which will have reusable first stage and will be called the Soyuz-7SL. The stage is likely to use an inflatable heatshield/ballute design.

https://www.seradata.com/s7-plans-for-new-zenit-launches-from-sea-launch-pad-stalled-but-sees-reusables-as-its-long-term-future/
China’s first sea launch declared a success

A solid-fueled Long March 11 rocket fired out of a container aboard a barge in the Yellow Sea on with seven satellites heading into orbit on China’s first space launch from an ocean vessel. The four-stage Long March 11 booster took off from the converted barge at 04:06 GMT June 5, 2019, and headed southeast to send its payloads into orbit, soaring over the East China Sea then over the Pacific Ocean after passing between Okinawa and the southernmost of Japan’s main islands. Chinese officials declared the launch a success, according to state media reports. The 68-foot-tall (20.8-meter) rocket was expected to deliver its seven satellite payloads into orbit several hundred miles above Earth.

The U.S. military’s catalog of space objects registered new satellites attributed to the Long March 11 launch in an orbit roughly 350 miles (565 kilometers) above Earth, at an inclination of 45 degrees to the equator. This mission was China’s first space launch from an ocean-going mobile platform. The sea-based launch pad allows rockets to reach more types of orbits, including low-altitude orbits that hug the equator, a destination not readily reachable from China’s land-based launch facilities. The mobile launch platform also gives Chinese space officials more flexibility in selecting a launch site, and ensures spent rocket motors fall into the sea, rather than on land, as they do during launches from China’s inland spaceports.

https://spaceflightnow.com/2019/06/05/chinas-first-sea-launch-declared-a-success/
NASA's Giant Rocket to Use Existing Launch Platform, Shuttle Crawlers


NASA intends to upgrade one of its Apollo-era treaded crawlers and an inactive mobile platform built for the canceled Ares launcher program to support the agency's colossal super-rocket, officially called the Space Launch System. The modifications are part of up to $2 billion of work to prepare the Kennedy Space Center for the new heavy-lift rocket, which will initially be powered off the launch pad by three space shuttle main engines and two five-segment solid rocket boosters.

The $500 million launch platform built for the Ares 1 rocket is being tapped for the much more powerful Space Launch System. One of NASA's crawler-transporters will be made ready to haul the massive rocket and mobile platform between the Kennedy Space Center's Vehicle Assembly Building and launch pad 39B. The biggest changes will be on the platform's base, where engineers will increase the size of a 22-square-foot exhaust duct and strengthen the surrounding structure. The SLS will weigh more than twice as much as the planned Ares 1 rocket. The Ares 1 rocket would have featured a single solid-fueled first stage, while the Space Launch System will include two large strap-on boosters and a powerful core. The thrust cutout will be expanded to a rectangle stretching 60 feet by 30 feet.  Unlike the shuttle platforms, the Ares/SLS mobile launcher features a 345-foot-tall tower on top of a 45-foot-tall base. The tower would provide access to various levels of the rocket during assembly and launch operations. Crawler-Transporter will receive steel stiffeners and braces to address overstressed structural areas, increasing its lift load to 18 million pounds and extending its service life.

Other upgrades will made to the crawler's jack, elevation and leveling system, which uses hydraulic actuators to keep rockets level on the four-mile journey between the VAB and the launch pad, including the trip up the incline to the pad surface. The diesel-powered crawler's roller bearings have reached the end of their fatigue life and will also be replaced.
https://www.space.com/13478-nasa-space-launch-system-rocket-mobile-launch-platform.html   

Measurement Units
	Symbol
	Unit
	Conversions 
	

	gal
	Fallon
	3,79 - 4,55 litres
	Fluid capacity

	ft.
	Foot 
	0.3048 meter
	Length 

	°C
	The degree Celsius
	 (c × 9/5) + 32  °F
	Temperature 


List of Acronyms

	AFB
	Air Force Base

	GSC
	Guiana Space Centre

	
	

	KSC
	Kennedy Space Center

	LV
	Launch Vehicle

	RSC 
	Rocket and Space Corporation
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Словарь
	abandon  v.
	отказаться, покинуть
	
	
	
	

	abundance n.
	изобилие
	
	
	
	

	access n.
	/ˈækses/
	доступ
	
	
	
	

	accessible adj.
	/əkˈsesəbəl/ 
	доступный, допустимый
	
	
	
	

	accommodate v.
	размещать
	
	
	
	

	achieve  v.
	достигать
	
	
	
	

	adjacent adj.
	прилегающий
	
	
	
	

	affect v.
	
	наносить ущерб
	
	
	
	

	airlift v.
	
	перевозить по воздуху
	
	
	
	

	annual  adj.
	годовой
	
	
	
	

	annually adv.
	ежегодно
	
	
	
	

	appropriate  adj.
	подходящий
	
	
	
	

	approximately  adv.
	приблизительно
	
	
	
	

	arc  n.
	
	дуга
	
	
	
	

	archive v.
	
	архивировать
	
	
	
	

	assemble v. 
	собирать
	
	
	
	

	assembly n. 
	сборка
	
	
	
	

	avoid  v.
	
	избегать
	
	
	
	

	basin n.
	
	резервуар
	
	
	
	

	ballute n
	
	тормозящая надувная сфера
	
	
	
	

	bay n.
	
	отсек
	
	
	
	

	blast n.
	
	взрывная волна
	
	
	
	

	blast off  v. 
	отрываться от земли
	
	
	
	

	blast out v. 
	выбрасывать взрывом
	
	
	
	 


	blockhouse n.
	подземный командный пункт
	
	
	
	

	blow-out  v. 
	разнести вдребезги
	
	
	
	

	bold  adj.
	
	выделенный жирным
	
	
	
	

	booster n.
	ускоритель
	
	
	
	

	byproducts n.
	побочные продукты
	
	
	
	

	capacity n.
	вместимость, грузоподъёмность
	
	
	
	

	carry out v. 
	проводить
	
	
	
	

	carry v.
	
	нести, доставлять
	
	
	
	

	climb-out n.
	
	старт
	
	
	
	

	coat n.
	
	покрытие
	
	
	
	

	coat v.
	
	покрывать
	
	
	
	

	competition  n.
	конкуренция
	
	
	
	

	concrete adj.
	бетонный
	
	
	
	

	concrete n.
	бетон
	
	
	
	

	connections n.
	магистрали
	
	
	
	

	construct  v.
	строить
	
	
	
	

	contain  v.
	содержать
	
	
	
	

	control  v.
	управлять
	
	
	
	

	control n.
	
	управление
	
	
	
	

	convert v.
	преобразовывать
	
	
	
	

	countdown n.
	обратный отсчет времени готовности
	
	
	
	

	crewed adj.
	пилотируемый
	
	
	
	

	customer n.
	заказчик
	
	
	
	

	cutting-edge adj.
	передовой, самый современный
	
	
	
	

	debris n. 
	/'dəbriː/ 
	обломки
	
	
	
	

	deck n.
	
	настил
	
	
	
	

	dedicate v.
	предназначать
	
	
	
	

	defunct adj.
	прекративший существование
	
	
	
	

	deluge v.
	
	затоплять
	
	
	
	

	desert  adj.
	пустынный
	
	
	
	

	destructive adj.
	разрушительный
	
	
	
	

	determine  v.
	определять
	
	
	
	

	digitize v.
	оцифровывать
	
	
	
	

	dissipate v
	рассеивать
	
	
	
	

	downrange n.
	направление от места старта
	
	
	
	

	duct  n.
	
	канал
	
	
	
	

	dump v.
	
	сбрасывать
	
	
	
	

	eastward adv. 
	по направлению на Восток
	
	
	
	

	emission n.
	выхлоп, выброс
	
	
	
	

	encapsulate v.
	помещать в герметизированный контейнер
	
	
	
	

	enclave n.
	анклав
	
	
	
	

	entryway  n. 
	вход в здание
	
	
	
	

	erector n.
	подъёмник
	
	
	
	

	evolving adj.
	развивающийся
	
	
	
	

	explosion n.
	взрыв
	
	
	
	

	extend v.
	
	протягиваться
	
	
	
	

	facility n.
	
	объект инфраструктуры
	
	
	
	

	fail v.
	
	провалить
	
	
	
	

	fairing n.
	
	обтекатель
	
	
	
	

	feature n.
	характеристика
	
	
	
	

	fence n. 
	
	ограждение
	
	
	
	

	fill n.
	
	насыпь
	
	
	
	

	flame n.
	
	пламя, выхлоп
	
	
	
	

	flood n.
	/flʌd/
	наводнение
	
	
	
	

	flood v.
	
	затапливать
	
	
	
	

	former n.
	
	бывший
	
	
	
	

	framework n. 
	построения
	
	
	
	

	gal  n.
	
	галлон
	
	
	
	

	gantry n.
	
	башня обслуживания
	
	
	
	

	guess v.
	
	догадываться, отгадывать
	
	
	
	

	handling n.
	погрузка и разгрузка
	
	
	
	

	hangar n.
	
	ангар
	
	
	
	

	harsh  adj.
	суровый
	
	
	
	

	hazard n.
	
	опасность
	
	
	
	

	hazardous adj.
	опасный
	
	
	
	

	hoist  v.
	
	поднимать
	
	
	
	

	ignition n.
	включение двигателя
	
	
	
	

	initial  adj.
	исходный
	
	
	
	

	install  v.
	
	устанавливать
	
	
	
	

	installation n.
	установка
	
	
	
	

	intend  v.
	
	намереваться; планировать, предназначать
	
	
	
	

	jet n.
	
	струя
	
	
	
	

	latitude n.
	широта
	
	
	
	

	launch  v.
	/lɔːntʃ/
	запускать
	
	
	
	

	launcher n.
	ракета-носитель
	
	
	
	

	lift off  n.
	
	запуск 
	
	
	
	

	liftoff n.
	
	старт ракеты
	
	
	
	

	lightning n.
	молния
	
	
	
	

	line with  v.
	выкладывать
	
	
	
	

	location n.
	местонахождение
	
	
	
	

	longitude n.
	долгота
	
	
	
	

	lowboy n.
	низкорамный трал
	
	
	
	

	maintain  v.
	поддерживать, технически обслуживать
	
	
	
	

	maintenance n.
	техническое обслуживание
	
	
	
	

	manned  adj.
	пилотируемый
	
	
	
	

	marine  adj.
	морской
	
	
	
	

	mast n.
	
	мачта
	
	
	
	

	mate with  v.
	состыковывать
	
	
	
	

	mesh n.
	
	сетка
	
	
	
	

	meticulously adv.
	
	тщательно
	
	
	
	

	occupy  v.
	занимать
	
	
	
	

	outline  adj.
	контурный
	
	
	
	

	oversea  adj.
	иностранный
	
	
	
	

	pad n.
	
	стартовый стол
	
	
	
	

	path n.
	
	последовательность событий
	
	
	
	

	payload n.
	полезная нагрузка
	
	
	
	

	peer-reviewed adj.
	рецензируемый
	
	
	
	

	piechart n.
	круговая диаграмма
	
	
	
	

	piling n.
	
	свая
	
	
	
	

	pod n.
	
	блок двигателей
	
	
	
	

	preference n.
	предпочтение
	
	
	
	

	preparatory  adj.
	подготовительный
	
	
	
	

	prevent  v.
	предотвращать
	
	
	
	

	preview v.
	предварительно просматривать
	
	
	
	

	prior to prep.
	до
	
	
	
	

	prograde n.
	прямое движение небесного тела
	
	
	
	

	propel  v.
	
	выводить на орбиту
	
	
	
	

	propellant n.
	ракетное топливо
	
	
	
	

	provide  v.
	дать, предоставить
	
	
	
	

	proximity n. 
	близость
	
	
	
	

	put together v.
	соединять
	
	
	
	

	ramp up v.
	набирать обороты
	
	
	
	

	rank v.
	
	занимать первое место
	
	
	
	

	recommission v.
	повторно вводить в эксплуатацию
	
	
	
	

	refractory  adj.
	жаропрочный
	
	
	
	

	refurbishment  n.
	 /riːˈfɜːbɪʃment/
	восстановление
	
	
	
	

	remote  adj.
	удалённый, дистанционный
	
	
	
	

	remoteness n.
	удалённость
	
	
	
	

	respond v.
	реагировать
	
	
	
	

	retain  v.
	
	сохранять, оставлять себе
	
	
	
	

	retract  v.
	
	отводить назад
	
	
	
	

	route n.
	/ruːt/
	маршрут
	
	
	
	

	safe  adj.
	
	безопасный
	
	
	
	

	scrub v.
	
	отменить старт
	
	
	
	

	scrubber n.
	газочиститель
	
	
	
	

	sever v.
	
	отсоединяться 
	
	
	
	

	shell n.
	
	корпус
	
	
	
	

	shrapnel n.
	шрапнель
	
	
	
	

	sit v.
	
	устанавливать
	
	
	
	

	site n.
	
	площадка
	
	
	
	

	slab n.
	
	плита
	
	
	
	

	spacecraft n. 
	космический аппарат
	
	
	
	

	spaceport n.
	космодром
	
	
	
	

	span over  v. 
	охватывать
	
	
	
	

	sparsely  adv.
	редко, скудно
	
	
	
	

	specialty n.
	особенность
	
	
	
	

	spill n.
	
	разлив
	
	
	
	

	staff n.
	
	персонал
	
	
	
	

	stage n.
	
	ракетная ступень
	
	
	
	

	state-of-the-art  adj.
	передовой, самый современный
	
	
	
	

	steam n.
	
	пар
	
	
	
	

	storage  n.
	хранилище
	
	
	
	

	stringent  adj.
	строжайший
	
	
	
	

	sufficient adj.
	достаточный
	
	
	
	

	summarize  v.
	давать краткое описание
	
	
	
	

	suppressant n.
	огнегасящее вещество
	
	
	
	

	suppression n.
	подавление
	
	
	
	

	suspend v.
	подвешивать
	
	
	
	

	take off  v.
	отрываться от земли
	
	
	
	

	thoroughly adv.
	 /θʌroʊli/
	тщательно
	
	
	
	

	thrust n.
	
	тяга
	
	
	
	

	timeline n. 
	график
	
	
	
	

	top off v.
	
	дозаправить
	
	
	
	

	total adv.
	
	всего
	
	
	
	

	tow v.
	
	буксировать
	
	
	
	

	tower n.
	
	башня
	
	
	
	

	trademark n.
	торговая марка
	
	
	
	

	translate v.
	перемещать
	
	
	
	

	trench n.
	
	канал
	
	
	
	

	truck  n.
	
	грузовик
	
	
	
	

	ultimate adj.
	высочайший
	
	
	
	

	umbilical n.
	кабель
	
	
	
	

	underneath prep.
	под, снизу
	
	
	
	

	uninhabited adj.
	незаселённый
	
	
	
	

	utilities n.
	коммуникации
	
	
	
	

	vaporize  v.
	испаряться
	
	
	
	

	variety n.
	 /vəˈraɪəti/
	разнообразие, широкий диапазон
	
	
	
	

	vehicle n.
	транспортное средство
	
	
	
	

	virtually  adv.
	практически
	
	
	
	

	warehouse n. 
	склад
	
	
	
	

	withstand  v.
	
	выдерживать (нагрузку)
	
	
	
	


Keys
UNIT 1
Exercise 2. Match the pairs of synonyms
	  1
	  2
	   3
	   4
	5
	6
	7
	8
	9
	10

	f
	h
	d
	b
	f
	g
	c
	i
	j
	e


Exercise 4. Answer the questions given in the left column. Find prompts in the right column.

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	f
	d
	e
	a
	c
	j
	g
	b
	i
	h


Exercise 11. Watch the first two minutes from the video about the Plesetsk Cosmodrome and answer the questions below. 
https://www.youtube.com/watch?v=OA9G0C2w37s&t=130s
Russia is currently undertaking largescale strategic nuclear modernization including by testing new delivery system capabilities for Plesetsk.

A major cold war missile testing site, Plesetsk remains at the heart of the Russian missile testing program. The eighteen hundred square km site is located in the close town of Mirny about eight hundred km North from Moscow and approximately two hundred km South from Arkhangelsk. Plesetsk serves as both the space launch center and missile test base. Plesetsk has numerous active launch sites including nine launch pads for space use and four silos and two road mobile test pads for military testing and ballistic missiles. Additionally, Plesetsk has numerous rail and off-road areas to test mobile missiles in simulated field conditions. In 1957 the Soviet Union chose Plesetsk as the site for the world’s first operational intercontinental ballistic missile or ICBM base. Its location in a remote part of the northern Russian forest was one of the few parts of the Soviet Union with the world’s first ICBM, the R7 could be based to hit targets above the Seattle, Chicago, Washington arc in the United States. A total of four launch pads were built. However, only ones during the Cuban missile crisis were R7s put on high alert at Plesetsk. Newer missiles quickly replaced the R7. But likely R7 the newer ICMBs enjoyed limited deployment. By 1968, operational ICBM deployments were discontinued at Plesetsk. Soon after, the ICMB launch pads were recommissioned to launch space vehicles. 
Exercise 12. Watch at least two minutes from the video about the Vostochny Cosmodrome. Complete the missing words in the text and answer the questions after the text. 
Vostochny is a 21 century spaceport. The hard work at a spaceport culminates in a launch. Achieving this is a top process with a tight timeline in even tighter requirements, evolving cutting-edge technology and stringent quality every step of the way. The road to space begins on the ground. Rockets are assembled and prepared for launch here at the unified technical complex. The spaceport has a comprehensive ground infrastructure for satellite launches into various orbits under both international and national contracts. Satellites are propelled into orbit by a medium capacity Soyuz-2 rocket using the Fregat upper stage. Soyuz is the Russian trademark with reliability also care for the environment ultimate quality. 

Soyuz rocket components are delivered from the manufacturer the Progress space Rocket Center in Samara. Space vehicles both Russian and international are airlifted to Blagoveschensk and then delivered to the technical complex. The unified technical complex comprises an airlock entryway and unit storage to receive component parts of the rocket, space vehicles and nose fairing shells. The transporter gantry gallery, spacecraft assembly and testing building fueling a neutralization station. A center unit and space rocket assembly and testing building. 

The transporter gantry is a remarkable example of customized engineering. It travels inside a gallery that connects all the technical complexes buildings. This engineering solution guarantees safe transfer of rocket components to space vehicles regardless of outside weather conditions. Upper rocket stages and payload satellites are taken to the assembly and testing building for tests and preparation followed by the assembly of the payload unit itself.

Ideal conditions have been created for prepping [preparing] spacecraft inside the assembly and testing building. The most stringent customer requirements are met meticulously. The buildings’ interior is controlled for humidity and cleanliness. A 100 % quality inspection is performed at all stages with working in space components. Ground infrastructure experts together with specialists from the manufacturing facilities run individual tests and robust trials. Filling the boosters with fuel is an important operation. It’s performed at the fueling and neutralization stations. The fueling process meets the most rigorous global environmental standards for the space industry. 


After fueling, the ascent unit returns to the assembly and testing building. At the multi-purpose integration facility the ascent unit adapter and space vehicles are installed. The Fregat upper stage is the ascent unit that delivers Russian and international space vehicles with high precision to various target orbits. Each phase of the technological cycle is completed with equal rigor, this guarantees the reliability of all spacecraft prepared for launch here.

Local clean area has been set up inside the assembly and testing building to work on spacecraft. The clean area is on a par with the most sterile operating theaters. Rocket stages are assembled in the rocket assembly and testing building. Sophisticated space equipment needs to follow design documentation and workflows with meticulous attention to detail to ensure this a 24/7 quality management system operates at the Vostochny spaceport with continuous photo and video monitoring of all processes. All documentation is digitized and archived. 
The Audit Commission can verify every step of the work process. Final assembly of a space rocket is the last stage of work performed at the technical complex. 

Moving the rocket to the launch pad is always a major event. The gate of the assembly and testing building opens wide. Our special train conveys the rocket complete with domestic and international satellites to the launch pad. The final stage of the launch begins, operations at the launch pad are the most critical stage of the operation. A time-tested method is determined by rules: four starting days. 
On day one the space rocket is installed in the launch system. The mobile service tower, a unique structure is moved to the zero mark. At Vostochny the most demanding standards are applied to pre-launch preparation.
The tower protects the rocket from elements such as rain and snow. The

Towers [inaudibly] and worksites provide comfortable conditions for personnel.
During prepping on the rocket cleanliness inside the tower is a top priority. The mobile service tower allows work to be done on the rocket and space

vehicles in any weather conditions. Yet another check: quality verification of

previously performed preparation and assembly operations. Only after all

checks have been completed and a decision be made on the readiness of the

space rocket and launch pad for the launch.

On day 2 at the launch pad the ascent unit is tested followed by a general test of the launch vehicle. A special test of all systems is then performed at the queue of accidents, emergencies of all kinds must be thoroughly considered. This stage aims to rule out any conceivable risks and ensure 100% safety. Vostochny spaceport unites cutting-edge technologies with ultimate quality and is in the safe hands of seasoned and the spaceport experts. The best specialists prepare the rocket and the most experienced launch experts send it into space. All these men and women have passed a multi-stage selection process to become employees of Russia's finest spaceport.

Day 3 a contingency period in the launch.

On day 4 the rocket is fueled, the launch pad switches to prepare for launch mode. And now the countdown and launch! Today Vostochny cosmodrome is the

cornerstone of a great development project in Russia, it's a 21st century spaceport built to launch Russian and international satellites, space ships and orbital modules and not just into near the earth space.
Exercise 16. Watch the video “Ariane 6 launch site visit” and answer the questions: https://www.youtube.com/watch?v=oCk4Cg_a6C8&t=10s
Europe spaceport in Kourou, French Guiana.

From early morning until ten in the evening workers and engineers are shaping the future of European spaceflight by constructing the Ariane 6 launch facilities. With ESA’s newer launchers first flight planned for 2020, this massive project has to stay on schedule and so far it’s doing so. Today one can already see the layout of the future Ariane 6 site with two zones – a brand new assembly hall and launch pad. 

Didier Coulon: As you can see in French Guiana with our different launcher, each launcher has its own launch pad. It’s not the same as in the certain place in the world, in the stage, you have one launch pad for several launchers. That’s not our philosophy. Here the main goal, having this launch pad, is to reach the final goal to diminish the recurring cost from the exploitation of the launch system. 

The launch preparation of an Ariane 6 rocket starts in the long assembly building called BAL. Here the two stages of the Ariane 6 launcher are put together. The long and relatively low shape of this hole is indicative of a new approach towards launcher assembly. In the past all Arianes were assembled vertically. This time it will be done horizontally. After the assembly process, the launcher will be moved to the launch pad. Here the Ariane 6 will be placed upright and two or four boosters will be attached to the launcher. 

A 90 meter high mobile gantry rolls over the pad and protects the launcher while keeping it accessible up to a couple of hours before liftoff. Inside the tower, the payload′s already inside the fairing upward ontop of the launcher. Weighing eight and a half thousand tons, this gantry will be the heaviest moving building in Europe. The launch pad has a massive concrete hole with 2 long tunnels at each side, so that when the Ariane 6 engines are fired, the flames will escape through these flame deflectors.  

This new process and design are meant to significantly reduce the launcher preparation time. 

Didier Coulon: The duration [launcher preparation time] of Ariane 5 actually lasts more than 30 days. Now with the organization Ariane 6 with three days integration of the launcher in the BAL assembly building which is beyond me and which is followed with the 6 days of operation on the launch zone that’s make together only 9 days. 

The production and launch process of Ariane 6 has been largely aimed at reducing recurring costs in order to deliver a competitive launcher for global commercial satellite launch market. At the same time, Ariane 6 will be a versatile rocket. Once in orbit, Ariane 6’s upper stage will have the capability to be reignited so as to place multiple satellites in different orbits. 

The launcher also comes in two different configurations: two boosters for single payload launches, or four boosters for multiple or heavier payloads. Together with Vega-C planned for launch 2019 Europe’s spaceport is ready to consolidate a leading position in a launcher market while also always providing Europe with its own independent access to space. 

Exercise 18. Guess the name of a spaceport. 

1.Polar orbit can be reached from this spaceport. Vandenberg.

2.Ariane, Soyuz or Vega LVs are launched from this spaceport. Kourou
3.Soyuz and Soyuz/S launch vehicles take off from this spaceport. Baikonur.
4.Three flights of a Soyuz 2-type rocket were made from this spaceport. Vostochny.
5.Cosmos-3M, Rockot, Tsyklon, and Angara are launched from this spaceport. Plesetsk Cosmodrome.
6.Titan 34D to Delta II to Atlas V to Delta IV Heavy were launched. Vandenberg
7.The second Falcon Heavy lifted off from this site in 2019. Kennedy Space Center.
8. Vostochny spaceport is based on the infrastructure of this spaceport. Svobodny Cosmodrome.
9.The private site in the US. Key: SpaceX South Texas Launch Site (Boca Chica).

10.Molniya orbit can be reached from this spaceport. Plesetsk. 
Exercise 19. Match the pairs of synonyms

	  1
	  2
	   3
	   4
	5
	6
	7
	8
	9
	10

	e
	b
	h
	i
	g
	d
	f
	c
	j
	b


Exercise 20. Match the pairs of synonyms

	  1
	  2
	   3
	   4
	5
	6
	7
	8
	9
	10

	e
	a
	g
	c
	b
	i
	h
	j
	d
	 f


Exercise 22. Fill in the missing words in the following text. One word is missed twice. 

Launch is a complex event that actually spans over several different subevents: rocket engine switch on, lift off, flight, including transonic flight and stage separation, and insertion in orbit. When the engines are switched on while the launcher is still on the launch pad, the acoustic noise generated by plume impingement of the exhaust gases is reflected on the launcher and transferred, in the form of acoustic noise or mechanically to the vehicle and then to the crew compartment, and crew. As the rocket lifts off, and the mass of propellant is reduced, the launcher experiences an increasing acceleration along its longitudinal axis. In the meantime, interactions with atmosphere excite the structure of the rocket, causing again vibrations and lateral accelerations.
UNIT 2

Exercise 1. Match the definitions to the following objects.

	  1
	  2
	   3
	   4
	5

	c
	a
	b
	e
	d


Exercise 2.Match the pairs of synonyms.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	g
	k
	i
	j
	h
	e
	a
	f
	c
	d
	b


Exercise 5. Answer the questions given in the left column. Find prompts in the right column.
	1
	2
	3
	4
	5
	6
	7
	8
	9

	b
	e
	a
	c
	d
	h
	i
	f
	g


Exercise 6.  Change the following impersonal sentences into Passive Voice according to the pattern. Use modal verbs:

1.The propellant must be stored at high pressure to maintain the liquid state.

2. Hydrazine and nitric acid can be kept at ambient temperature.

3. Most cryogenic launch vehicles need to be continuously topped off as a scheduled lift-off approaches.
4. Some service functions cannot be routed through the launch platform.

5. Some functions must be maintained even after the service structure has been retired.
6. The launch has to be scrubbed when problems slow down the countdown.

Exercise 7. Fill in the gaps with suitable words from the box: 

	scrubbed/                 refurbishment/           topped off
to withstand/      at full thrust  /         ramps up /        connections


1. Immediately before ignition of the rocket motors all connections between the tower and the craft are severed.

2. The refurbishment of the Vehicle Assembly will include removing seven Apollo-era platforms and replacing them with modern versions.

3. NASA scrubbed the launching of the shuttle Discovery because of low clouds here.

4. It is a certification requirement that even at full thrust the brakes must be able to hold the airplane.

5. Rockets are made strong enough to withstand the forces they are subjected to.

6. The engine ramps up to full thrust before the rocket leaves the pad. 

7. When cryogenic steam comes off a rocket on the pad, the tanks are constantly being topped off until the final minutes of a countdown, replacing that evaporated loss.

Exercise 10. Watch the video and complete the missing fragments below:
1. in the 60s; 

2. the Space Shuttle;

 

3. the Mobile Launcher; 
4.  2,200 degrees;

5. 600 feet;
6. 400,000; 

7.  27; 
8.  25;
9.  the sound wave;
10.  four  miles; 

11. crew access arm;
12 . Orison capsule.
Fig. 5





Fig. 6





Fig. 11. Refractory brick on the flame trench





Fig. 12. SpaceХ’s Space launch Complex 40 (SLC 40) prior to the September 2016 pad explosion


� HYPERLINK "https://www.space.com/39058-spacex-delays-launch-used-rocket-for-nasa.html" �https://www.space.com/39058-spacex-delays-launch-used-rocket-for-nasa.html�

















Fig. 13. Huge streams of water cascade down the sides of Launch Pad 39A.


� HYPERLINK "https://www.nasa.gov/missions/shuttle/f_watertest.html" �https://www.nasa.gov/missions/shuttle/f_watertest.html�
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