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HPEINCJIOBHUE

[{enpr0 METONMYECKUX yKAa3aHUM SIBJIICTCS PAa3BUTHUE U COBEPLICHCTBOBAHUE HABBIKOB
M YMEHHMH YCTHOM peudM Ha OCHOBE UTEHMS TEKCTOB, 3aMMCTBOBAHHBIX M3 Mpodec-
CHUOHAJIbHO-OPUEHTUPOBAHHBIX aHTJIMICKUX CETEBBIX PECYPCOB, B IIpejenax TEM, Mpemdy-
CMOTpPEHHBIX Y4eOHOW MporpaMMoil. Y4eOHbIE MaTepualbl COCTOSAT W3 TPEX TeMa-
TUYECKUX OJIOKOB, BKITIOYAIOMIUX TEPMUHOJIOTUYECKYIO JIEKCHKY, 3a/IaHUsI Ha TPOBEPKY
MOHUMAHHMSA MIPOYUTAHHOTO U PEKOMEHAINHY TI0 CO3/IaHUIO YCTHBIX COOOIEHHUA B PEKIME
«Tpe3eHTalys». B npuinoxeHnn coepkaTcs JOMOJIHUTEIbHbBIE TEKCTHI U CIIOBApPh.

JUisl CTYZACHTOB CTapIIUX KYpPCOB TEXHHYECKHX YHHUBEPCHTETOB, OOYUAIOIIMXCS TI0
MaIIMHOCTPOUTEIHHBIM CIIEIHUATBHOCTIM. MeTOIMYeCKre yKa3aHusi MOTYT OBITb HC-
MI0JIb30BaHbI /Il U3yUEHUs KaK 10/ PYKOBOJCTBOM IIPENOJABATENS B ayJUTOPUH, TaK U
UL CaMOCTOSITENIbHOTO OOy4YeHHst B yAoOHOe Juis cTyaeHTa Bpems. Hacrosmme
METOJMYECKHE YKA3aHUs MPEICTaBICHbI B MyJIbTUMEAUHHOM (opMaTe M pa3MenIeHbl Ha
noprane MI'TY um. H.D. baymana: http://linguist.bmstu.ru



SPACE TRANSPORTATION SYSTEM (PART 1)

INTRODUCTION

Try to give answers to the following questions.

. What was the orbital spacecraft designed for?

. How many astronauts could it carry?

. What missions could the shuttle perform?

. What assemblies was the shuttle composed of?

. What was the shuttle carrying capacity?

. What site was it launched from?

. How long did the program exist?

. What landing did it perform?

. What is the “launch window”?

. What program will come after this program is closed?
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I. LANGUAGE WORK

New words and word combinations

1. recoverv BO3BpallaTh

2. lifespan n CPOK JKCIUTyaTaluu

3. capacity n MOIITHOCTh, TPY30I0IbEMHOCTD

4. expendable adj OJTHOPA30BHII

5. booster n YCKOPHUTEIh

6. umbilical n [aAm’bilikeal] Kabesp JJIs CBS3M KOCMOHABTA C Kopabiem

7. sweep v 00pa30BbIBaTh Yroi, OTKIOHATHCS

8. edgen KpOMKa (KpbL1a), Kpai

9. trailing adj HaxOSIIUICS c3a1

10. rudder n PYJIb HANIPaBJICHUS

11. hatch n JIIOK

12. payload bay n TPy30BOM OTCEK

13. retrieve v nepeMellarh, yaAepKUBaTh Ipy3

14. flight deck KaOMHa 3Kuma)xa (MHOTOMECTHA )

15. extravehicular activity paboTa B OTKPBITOM KOCMOCE, BBIXOJ B OTKPBITHII
KOCMOC

16. deploy v pa3MeniaTh




Glossary

1. Canadarm

The Shuttle Remote Manipulator System (a mechanical
arm used to maneuver a payload)

2. umbilical

a cable which supplies the required consumables to
astronauts

3. the Orbiter Boom Sensor
System

a boom containing instruments to inspect the exterior of
the shuttle for damage to the thermal protection system

4. extravehicular activity
(EVA)

a work done by an astronaut away from the Earth, and
outside of a spacecraft

5. double-delta wings

Greek delta (A). The inner part of the wing has a very
high sweepback. The outer part has less sweepback to
create the high-lift vortex to reduce the drag

6. body flap

The body flap thermally shields the three SSMEs during
entry and provides the orbiter with pitch control trim
during its atmospheric flight after entry

Nouns

1. edge KpPOMKa
2. lifespan CPOK 3KCIUTyaTaluu
3. capacity Ipy30I0IbEMHOCTb
4. booster YCKOPHUTEIb
5. bay OTCEK
6. rudder PYIb
7. hatch JIIOK
8. ascent MOJIbEM
9. umbilical [am'b1l1k(a)l] Kabenb, TpOC
10. thrust [6rast] TAra

Adjectives
1. partial YaCTUYHBIN
2. expendable OJTHOPa30BbII
3. manned MWIOTHPYEMBIii
4. external BHEIIIHUHN, TOABECHOMN
5. extravehicular | BHEOOPTOBOIA, B OTKPHITOM KOCMOCE
6. trailing 3aIHUI
7. unpowered C BBIKJTFOUYCHHBIM JIBHTATEJIeM
8. thermal TEIJIOBOM
9. remote JMUCTAHIIMOHHBIA
10. double swept JIBOWHOM CTPENOBUIHOCTU




Verbs

1. recover BO3BpaIlaTh

2. glide IUIAaHUPOBATH

3. refurbish PEMOHTHPOBATh

4. retrieve 30. yIEpKUBATh, IIEPEMEATh
5. strip off OTHENATHCS

6. deploy pa3MeniaTh

7. depressurize cOpacbIBaTh 1aBICHHE

8. steer YIPABJIATH

9. maintain 00CITy’)KNBaTh, PEMOHTHPOBATH
10. resemble OBITh TTIOXOXKUM

Exercise 1. Guess the meaning from the context.

1. The tank and boosters are jettisoned during ascent, only the orbiter
goes into orbit.

2. The External Tank is discarded 8.5 minutes after the launch at the
altitude of 60 nautical miles (111 km) and then burns up on reentry.

3. The Solid Rocket Booster cases are made of steel about !4 inch
(1.27 cm) thick.

4. The Shuttle was originally conceived to operate like an airliner.

5. The Space Shuttle program is the most important earth-orbit space program ever
undertaken by the United States.

6. The typical STS mission profile involves duration of seven days.

7. Boeing and NASA have developed a concept for a system that was very much like
the ultimate STS.

8. An electrical discharge (arc) is created in a flow of propellant (typically hydrazine
or ammonia). This imparts the additional energy to the propellant.

I1. READING

Read and translate text 14 and answer the questions (see exersise 4).

1A. Space Shuttle program

1. NASA’s Space Shuttle, officially called Space Transportation System (STS), was
the United States government’s manned launch vehicle. The winged shuttle orbiter was
launched vertically, usually carrying five to seven astronauts (although eight have been
carried) and up to 22,700 kg of payload into the low earth orbit. When its mission was
complete, it re-entered the earth’s atmosphere and made an unpowered horizontal
landing.

2. The Shuttle was the first orbital spacecraft designed for partial reusability. It was
also so far the only winged manned spacecraft to achieve orbit and land. It carried large
payloads to various orbits, provided crew rotation for the International Space Station
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(ISS), and performed servicing missions. The orbiter could recover satellites and other
payloads from orbit. However, it has been used to return large payloads from the ISS to
earth, as the Russian Soyuz spacecraft has limited capacity to return payloads. Each
Shuttle was designed for a projected lifespan of 100 launches or 10 years’ operational
life.
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Fig. 1a. Description

3. The Shuttle is a partially reusable launch system composed of three main
assemblies: the reusable Orbiter Vehicle (OV), the expendable External Tank (ET), and
the two reusable Solid Rocket Boosters (SRBs). The tank and boosters are jettisoned
during ascent; only the orbiter goes into orbit. The vehicle is launched vertically like
a conventional rocket, and the orbiter glides to a horizontal landing, after which it is
refurbished for reuse.

4. The Orbiter resembles an airplane with double-delta wings, swept 81° at the inner
leading edge and 45° at the outer leading edge. The four elevons, mounted at the trailing
edge of the wings, and the rudder/speed brake, attached at the trailing edge of
the stabilizer, with the body flap control the Orbiter during descent and landing.

5. The Orbiter’s crew cabin consists of three levels: the flight deck, the mid-deck, and
the utility area. The upper-most is the flight deck which seats the commander and pilot,
with two mission specialists behind them. The mid-deck, which is below the flight deck,
has three more seats for the rest of the crew members. There is also the galley, toilet, sleep
locations, storage lockers, and the side hatch for entering/exiting the vehicle. The airlock
has another hatch into the payload bay. It allows two astronauts, wearing their
Extravehicular Mobility Unit (EMU) space suits, to depressurize before a space walk.

6. The Orbiter has a large 60 by 15 ft (18 m by 4.6 m) payload bay, filling most of
the fuselage. The payload bay doors have heat radiators mounted on their inner surfaces,
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and so are kept open for thermal control while the Shuttle is in orbit. Thermal control is
also maintained by adjusting the orientation of the Shuttle relative to the Earth and the
Sun. Inside the payload bay is the Remote Manipulator System, also known as the
Canadarm, a robot arm used to retrieve and deploy payloads. Since the arm was a crucial
part of the Thermal protection inspection procedures were required for Shuttle flights.

(2619 characters)

Word combinations

1. government’s manned launch vehicle NUIOTUPYEMBIH JIeTaTeIbHbIN ammapar,
BBINTOJTHCHHBII 33 CUET CPEJICTB
OroKeTa

2. the winged shuttle orbiter KPBLIAThIi OpOUTAIBHBIN JeTaTeIbHBIN
ammapar

3. to carry payload into the low earth orbit | qOocTaBISATH MOJNIE3HYIO HATPY3KY
Ha HU3KYIO OKOJIO3EMHYIO OpOUTY

4. unpowered horizontal landing TOPU30HTAIILHOE CBOOOAHOE
TUTAHUPOBAHUE

5. aprojected lifespan MPOEKTHBIA CPOK IKCILTyaTalluu

6. a partially reusable launch system pakeTa-HOCUTENb C OJIOKaMu
MHOTOKPaTHOTO IIPUMEHEHHSI

7. the expendable external tank OJTHOPA30BbIN BHENTHUH (TI0JIBECHO)
0ax

8. the reusable solid rocket boosters TBEPAOTOIUIMBHBIE YCKOPHUTEIH
MHOTOKPaTHOTO TIPUMEHEHHSI

9. double-delta wings TPEYTOJIBHOE KPBUIO C U3I0MOM
nepeaHeil KpOMKH

10. the inner (outer) leading edge BHYTPEHHSIS (BHEILIHSAS) IEPEIHSAS
KpOMKa

11. the trailing edge of the wing 3aJHss KpOMKa Kpblla

12. the extravehicular mobility unit nepeBUKHOM OJI0K /17151 paboThI
B KOCMOCE

13. the remote manipulator system CUCTEMa MaHMITYJISATOpa
C TUCTaHIIMOHHBIM yIIPaBICHHEM

14. the thermal protection inspection MIOPSIAOK MPOBEPKU TEIJIOBOM 3aIIUThI

procedures
15. the payload bay doors JIBEPH TPY30BOTO OTCEKA




ITII. LANGUAGE PRACTICE

Exercise 2. Translate the word combinations.
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Word combinations Translation

Forward reaction control engines

Star tracker door

Crew cabin

Payload viewing window

Rudder/speed brake

Orbital maneuvering propulsion

1
2
3
4
5. Payload bay
6
7
8

Aft reaction control engines

9. Main engines

10. Launch umbilical panel

11. Body flap

12. Elevon

13. Main landing gear

14. Payload umbilical panel

15. Side hatch

16. Nose landing gear




Exercise 3. Complete the sentences.

[E—

When its mission was complete

a. satellites and payloads from orbit

2. The shuttle orbiter provided

b. for a lifespan of hundred launches

3. The shuttle consists of three main c. to retrieve and deploy payloads
assemblies
4. The Orbiter could recover d. it made an unpowered horizontal landing
5. Each Shuttle was designed e. crew rotation, satellites recovery and
servicing missions
6. The Orbiter resembled f. were kept open for thermal control
7. The payload bay doors g. the reusable orbiter, the external tank and
the solid rocket boosters
8. The remote manipulator system was | h. an airplane with double-delta wings
used
9. The reusable solid rocket boosters i. to adjust the Shuttle relative to the Earth

and the Sun

10. The Orbiter Boom Sensor System

j. were separated when the required altitude
was reached

k. inspects the exterior of the shuttle for
damage to the thermal protection system

1 12131456

71819 10

Exercise 4. Answer the questions. Choose the key words for your answers.

1. What landing does it make when its mission | a. hundred launches or operational
is complete? life of ten years

2. What was the orbital spacecraft designed for? | b. the four elevons and the rudder

3. What was a projected lifespan of each c. three main assemblies: OV, ET
shuttle? and two SRB

4. What assemblies is the shuttle composed of? | d. to retrieve and deploy payloads

5. What happens to the boosters and the tank e. three levels: the flight deck,
during the ascent? the mid-deck and the utility area

6. What was the shuttle carrying capacity? f. they are jettisoned and only

the orbiter goes into orbit

7. What controlled the orbiter during descent g. adjusting the shuttle orientation
and landing? relative to the Earth and the Sun

8. What levels does the orbiter crew cabin h. seven astronauts and 22,700 kg
consist of? of payload

9. What were the means of maintaining thermal | i. to recover satellites and payloads,

control while the Shuttle was in orbit?

to provide crew rotation

10. What was the Remote Manipulator System

(rotate arm) inside the payload bay used for?

j. operational reliability

k. an unpowered horizontal landing

10
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Exercise 5. Nouns. Match the right and left items.

Exercise 6.

1. edge a. OTCEK

2. lifespan b. Tpy30MOAbEMHOCTh

3. capacity c. Kabeib

4. booster d. morpem

5. bay €. KpOMKa

6. rudder f. mok

7. hatch g. YCKOpUTENb

8. ascent h. Tsra

9. umbilical 1. pynp

10. thrust J. CPOK dKCIUTyaTaluu
1 |23 |4 |56 | 71819110

Exercise 7.

Verbs. Match the right and left items.
1. recover a. BO3BPAIlaTh
2. glide b. pa3memarp
3. refurbish C. YAECP)KUBATh, IEPEMEIATh
4. retrieve d. cOpaceIBaTh naBiIcHHUE
5. strip off €. PEMOHTUPOBATH
6. deploy f. 06ciTy>KuBaTh, PEMOHTHPOBATH
7. depressurize g. OTIENATHCS
8. steer h. nnanupoBatp
9. maintain 1. OBITh IOXOKUM
10. resemble J. YIIpaBJIsITh
1 |23 |4 |56 | 71819110

Adjectives. Match the right and left items.

1. partial a. BHEIIHUMN, TOJBECHON

2. expendable b. 3aaHMIA

3.  manned C. YaCTUYIHBIN

4. external d. omHOpa30BBIN

5. extravehicular | e. ¢ BEIKIIIOUEHHBIM JIBUTATEIIEM

6. trailing f. BHEOOPTOBOM, B OTKPHITOM
KOCMOCe

7. unpowered g. TIOTHPYEMBIH

8. thermal h. 1BOIHOM CTPENOBUIHOCTH

9. remote 1. TETMJIOBOM

10. double swept | j. IMCTaHIIMOHHBIN

1 | 2] 3

4 | 516 | 71819110
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Exercise 8. Give the English equivalents to the following terms (see fig. 16).

3aKOHIIOBKa
KIS
BEepPTHKANbHBIIH
crabmmmsarop pPyIB HaHpa;BJIeHI/Iﬂ/
KOPMOBBIE MOTOTOHIOJIBI C JBHTATEISIMI / BO3QYITHBII TOPMO3
CHCTEMBI OpOHTATBHOrO MaHEBPUPOBAHHS
OCHOBHEIE
JBHraTes I

CTBOPKH OTCEKa
IIOJIE3HOTO I'Py3a

IUDTFOMHHATOPEI
BepxHei morycdepsl

KabHHa KHIIaxKa

HOCOBOI GITOK
CHCTEMBI OPOUTAIBHOTO
MaHeBPHPOBAHHS

HOCOBOI JIFOK

BXOIHOM JIFOK

XBOCTOBAA 9acCTh

/ (prozemsmra

GamaHCHPOBOIHBIT
ITHTOK

DJIEBOHBI

nepeaHsas KpOMKa KpbLIa
OCHOBHAs CTOKA INACCH
CPeIIsIs 9acTh (BrozelspKa

TEIIO3allliTa HaIUIbIBa KPbIa

HOCOBas CToiKa maccu HOCOBad 9acTh Qrozeinvxa

Fig. 16. OcHOBHBIE 3JIEMEHTB KOHCTPYKIHUU OPOUTAIBHOTO KOpadis

Word combinations

Translation

HOCOBOI1 JIFOK

HOCOBAadA CTOMKA IIacCU

HOCOBAs 4acTh (ro3ersiKa

BXOJHOM JTIOK

TCINIO3alllTa HAIlJIbIBA KPbLIa

OCHOBHAs CTOMKA IIaCCU

IepeHsss KpOMKa Kpblila

0aaHCUPOBOYHBIN ITUTOK

PYJIb HaNpaBJICHUS/BO3LYIITHBIA TOPMO3

. 3aKOHIIOBKA KWJII

g = N Bl Pl BN Nl ol el el e

— O

. KOPMOBBIC MOTOT'OHI0JIbI

C IBUTATEJISIMU CHCTEMBI OPOUTATHHOTO
MaHEBPUPOBAHUS

12.

CTBOPKH OTCEKa I0JIE3HOr0 Irpy3a

13.

WLTIOMUHATOPBI BEPXHEH Mmorycgepsl

12
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IV. SPEAKING ACTIVITIES

Exercise 10. Listen to the report on Shuttle Launching, fill in the missing
parameters of the flight, please. Convert into metric units (see p. 37):

a. the altitude ... miles.
b. the external tank and boosters weight ... pounds.
c. the propellant burnt every second is ... .

Movie: http://linguist.bmstu.ru/

Exercise 11. Make reports supported by slides on the following topics.

. Space Shuttle Program (Historical Background).
. Shuttle failures and delays.

. Shuttle Launching.

. Shuttle engines.

. Shuttle boosters.

. Shuttle vs Buran.

. Rendezvous and docking.

. New program (Ares).

e BN B NNV, I SN VS I (O I

Consult “Presenting a paper”, p. 34, 35. Make about from ten to fifteen slides.

Use the following Internet resources.

Links

1. http://en.wikipedia.org/wiki/Space Shuttle program
2. http://www.nasa.gov/
3. http://www.nasa.gov/pdf/30468 1main_sts119 press_kit.pdf
4. http://www .buran-energia.com/
5. http://www.infovisual.info/
and others.



SPACE TRANSPORTATION SYSTEM (PART 2)

INTRODUCTION

Try to give answers to the following questions.

O 0 1N N B~ W=

. What pattern are the main engines arranged?

. What was its thermal protection system made of?

. Why was the external tank of orange-brown color?

. How many shuttle computers provided reliability?

. What propellant was used for the shuttle main engines?

. What were the solid rocket boosters used for?

. What maneuvers did the shuttle perform?

. What maneuvers were provided by the Reaction Control System?
. What types of engines was the shuttle powered by?

I. LANGUAGE WORK

New words and word combinations

1. aftn XBOCTOBAs 4acCThb

2. triangular adj TPEYTOJIbHBII

3. swivel v MOBOPAYMBATHCS

5. insertion n BBIBE/ICHUE

6. rendezvous n cOmmKeHue

7. abort once around aBapUiiHOE 3aBEpIICHHE MOJIETA MOCIIE TIEPBOTO BUTKA
8. altitude n BBICOTA

9. pitchn YTOJI TaHTa)a; TAHTax

10. yaw n pBICKaHHe

11. roll n KpeH

12. reentry n BXO/J1 B IJIOTHBIE CJIOM aTMOC(hepHI

13. foam insulation MEHHAsT U30/IAIH

14. attitude n OpHEHTALIMS B POCTPAHCTBE

15. fly-by-wire system n IEKTPUUYECKASI CUCTEMA YIPABIICHUS TTOJIETOM
16. redundant adj TyOIUpPY IO

17. embeded adj BCTPOEHHBIIN

18. survivable adj CHOCOOHBIN K BBKHBAHUIO

19. pod [IOJBECKA JBUTATEISL

15




Abbreviations

1. OMS orbital maneuvering system — crcremMa opOUTaIBHOTO
MaHEBPUPOBAHUS

2. RCS reaction control system — peakTUBHas CHCTEMa YIIPaBJICHUS

3. SRBs solid rocket boosters — TBepAOTOIIMBHBIE YCKOPHUTEIH

4. ET external tank — BHernTHUIT 6ak

5. TPS thermal protection system — crcTeMa TeT03aIIHuThI

6. DPS data processing system — cuctema 00pabOTKH JTaHHBIX

7. SSME space shuttle main engine — OCHOBHO JBUTATENh (MApIIEBHIi)

Glossary
1. abort once around This mode is available when the shuttle cannot reach
(AOA) a stable orbit but has sufficient velocity to circle the
Earth once and land about 90 minutes after lift-off.

2. abort to orbit (ATO) Allows the shuttle to fly at a lower orbit. The mission
control can evaluate the problems and allow the shuttle
to go into a higher orbit (and continue the mission).

3. long-time attitude The maintained fixed position in space of the orbiter

hold during docking or an astronaut during EVA.

4. specific impulse It is a way to describe the efficiency of rocket and jet
engines. It represents the impulse (change in
momentum) per unit amount of propellant used.

5. dogleg A horizontal swerve (oTkioHenue) in a rocket launch
trajectory.

6. vernier thruster It is used on a spacecraft for fine adjustments to
the attitude or velocity of a spacecratft.

7. Hall effect thruster A small rocket engine that uses a powerful magnetic

(a plasma thruster) field to accelerate a low density plasma to produce
thrust. This is a form of electrostatic propulsion.

8. arcjet Is a form of electric propulsion for spacecraft.

An electrical discharge (arc) is created in a flow of
propellant (typically hydrazine or ammonia). This
imparts the additional energy to the propellant.

16




Nouns

1. altitude BBICOTA

2. pitch TAHTAX

3. yaw pBICKaHUE

4. roll KpeH

5. insulation M30JIALUS

6. attitude OpPHEHTAaLUs B IPOCTPAHCTBE

7. 1insertion BbIBE/ICHUE (Ha OpOUTY)

8. rendezvous ['randivu:] COMMKEHUE JI0 COC/IUHEHMS

9. propellant [pro'pelent] TOTUTHBO

10. thruster pYJIEBOM JABUTaTEIb

Verbs

1. swivel MIOBOPAaYMBATHCA

2. recover BOCCTaHaBJIMBAaTh

3. steer YIPABJIATH

4. jettison cOpachIBaThCs

5. run software 3aIyCKaTh IPOrpaMMy

6. translate nepeMeraTbes

7. house BMeEILATh

8. perform BBITIOJTHSITh

9. pressurize MOBBIIIATH JaBJICHUE

10. distribute pacnpenesnsTh
Adjectives

1. triangular TPEyTOJIbHBIN

2. redundant TyOIUpPY IO

3. embedded BCTPOEHHBII

4. backup pe3epBHBII

5. subsequent MOCTIe Iy FOIINN

6. 1dentical AIEHTUYHBII

7. survivable CIIOCOOHBIN K BEDKUBAHUIO

8. mnautical MOPCKOM

9. predetermined 3aJTaHHBIA

10. specific YAEIbHBIN
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I1. READING
1B. Space Shuttle Main Systems

A

1. Three Space Shuttle Main Engines (SSMEs) are
mounted on the Orbiter's aft fuselage in a triangular pattern.
The three engines can swivel 10.5 degrees up and down
and 8.5 degrees from side to side during ascent to change
the direction of their thrust and steer the Shuttle as well as
push. (See also Exercise 22 p. 24 Text 1. Space Shuttle
Main Engines).

2. The Orbital Maneuvering System (OMS) provides M valSm==RHEE= &
the thrust for orbit insertion, orbit circularization, orbit
transfer, rendezvous, deorbit, abort to orbit and abort once around. OMS is housed in
two independent pods located on each side of the orbiter's aft fuselage. Each pod
contains one OMS engine (AJ10-190) and the hardware needed to pressurize, store and
distribute the propellants to perform the velocity maneuvers. The two pods provide
redundancy for the OMS. The fuel used is monomethylhydrazine (MMH), which is
oxidized with nitrogen tetroxide (N204). The vehicle velocity required for orbital
adjustments is approximately 2 feet per second for each nautical mile of altitude change.
After the main engine cutoff, the RCS thrusters in the forward and aft RCS pods are used
to provide attitude hold until external tank separation.

3. During the first OMS thrusting period, both OMS engines are used to raise
the orbiter to a predetermined elliptical orbit. During the thrusting period, vehicle
attitude is maintained by gimbaling (swiveling) the OMS engines. If, during
an OMS thrusting period the OMS gimbal limits are exceeded, RCS attitude control is
required. If only one OMS engine is used during an OMS thrusting period, RCS roll
control is required.

4. The Reaction Control System (RCS) provides attitude control and translation
along the pitch, roll, and yaw axes during the flight phases of orbit insertion, orbit, and
reentry. Its purpose is attitude control and steering. An RCS system is capable of
providing small amounts of thrust in any desired direction or combination of directions.
An RCS is also capable of providing torque to allow control of rotation (pitch, yaw, and
roll). But a spacecraft's main engine is only capable of providing thrust in one direction.

5. RCS systems often use combinations of large and smaller (vernier) thrusters, to
allow different levels of response from the combination. Reaction control systems are
used: for attitude control during re-entry, for station keeping in orbit, for close
maneuvering during docking procedures. Because a spacecraft contains only a finite
amount of fuel some alternative reaction control systems have been developed so that
fuel can be conserved. For station keeping, some spacecraft (particularly those
in geosynchronous orbit) use high-specific impulse engines such as arcjets, ion thrusters,
or Hall effect thrusters.

(2319 characters)

18



B

1. The Thermal Protection System (TPS) covers the outside of the Orbiter, protecting
it from the cold soak of -121 °C (-250 °F) in space to the 1649 °C (3000 °F) heat of
reentry. The orbiter structure is made primarily from aluminum alloy, although
the engine thrust structure is made from titanium.

2. The External Tank (ET) provides 2.025 million liters (535,000 gallons) of liquid
hydrogen and liquid oxygen propellant to the SSMEs . It is discarded 8.5 minutes after
launch at an altitude of 60 nautical miles (111 km), which then burns up on reentry.

The ET is constructed mostly of 1/8 inch thick aluminum-
lithium alloy. The external tanks of the first two missions
were painted white, which added an extra 600 pounds
(273 kg) of weight to each ET. Subsequent missions had
unpainted tanks showing the natural orange-brown color
of the spray-on foam insulation. The lighter unpainted
tanks have increased the payload capacity by almost the
entire weight savings of 600 pounds.

3. Two Solid Rocket Boosters (SRBs) provide about
83% of the vehicle's thrust at liftoff and during the first

stage ascent. They are jettisoned two minutes after launch
at a height of about 150,000 feet (45.7 km), then deploy parachutes and land in the ocean
to be recovered. The SRB cases are made of steel about half an inch (1.27 cm) thick.

(1100 characters)

Word combinations

1. the orbiter’s aft fuselage

XBOCTOBAs 4acTh (Pro3esspka

2. to swivel up and down during
ascent

MMOBOPAYMBATHCA BBCPX U BHU3 IIPU IMOABEME

3. translation along the pitch, roll
and yaw axes

nepeMelIeHre BI0JIb OCEell TaHTaXka, KpeHa
Y PBICKaHUS

the engine thrust structure

paMa KpCIUJICHUA ABUTATCIIA

el

subsequent missions

MOCJIEIYIOIIUE TOJIETHI

6. the spray-on foam insulation

IICHHAas1 U30JIs1 s, HAHCCCHHAasA
paclublJICHUEM

7. the payload capacity

MaKCHUMaJIbHAA I'Ppy30IIOAbEMHOCTD

*®

turnaround process

MOJIET Ty/1a U OOPaTHO

9. survivable abort modes

PEXKUMBI AaBAPUHNHOTO MIPEKPAILECHHUS 110JI€Ta
C COXpaHEHHUEM JKUBYUYECTH

10. the backup flight system

pesepBHas (AyOsmpyromias) cucreMa
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ITII. LANGUAGE PRACTICE

Exercise 12. Match the right and the left items.

1. a partially reusable launch system | a. omHOpa30BbIi HapYXHBIN (TOABECHOM) OaK

2. the expendable external tank (ET) | b. menHas uzomnsiius, HaHECEHHAs
pacmbUICHUEM

3. extravehicular mobility unit C. paMa KpeIuleHMsl IBUraTest

4. double-delta wings d. moBOpauMBaThCs BBEPX W BHU3 IIPH MOTHEME

5. engine thrust structure €. IepEeMENICHUE BJIOJIb OCEH TaHTaKa

6. translation along the pitch, roll and | f. pexxumbl aBapuiiHOTO IpEKpameHUs

yaw axes MOJIETA C COXPAHEHUEM JKUBYYECTH

7. the spray on foam insulation g. paKeTa-HOCUTENb C OJ0KaMHu
MHOTOKPATHOTO YIIPaBICHHUS

8. the back up flight system h. TpeyronbpHOE KPBUIO ¢ U3JIOMOM TIepeHei
KPOMKH

9. to swivel up and down during ascent | i. pe3epBHas (xyOnupyrorias) cucreMa

10. survivable abort modes J. IEPEeIBIKHOM OJIOK /715t paboThI
B OTKPBITOM KOCMOCE

6 | 71819 |10

Exercise 13. Answer the questions.

Choose the key words for your answers.

1. According to what pattern are a. attitude control, translation along the pitch
the main engines arranged? and yaw and roll axes

2. What maneuvers are provided by b. by swiveling the OMS engines
the Orbital Maneuvering System?

3. What does the Reaction Control c. thrusters or Reaction Control System
System provide?

4. What temperatures can the thermal | d. for it does rendezvous in orbit
protection system withstand?

5. What is the external tank made e. insertion, circularization, transfer,
from? rendezvous, abort once around

6. What is the advantage of the f. has increased the payload capacity by
unpainted external tank? almost the entire weight savings of 600

pounds

7. What is the orbiter attitude during | g. 1/8 inch thick aluminum-lithium alloy
the first thrusting period
maintained by?

8. Why is the Shuttle design provided | h. in triangular pattern
with so many engines?

9. What thrusters are used for station | i. cold soak and heat reentry
keeping?

10. What alternative RCS are used to j. high-specific impulse engines, arcjets and
save the fuel? ion thrusters

k. liquid hydrogen and liquid oxygen
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Exercise 14. What is provided by a shuttle system? Find the answers.

1. OMS provides a. attitude control and translation along the roll, pitch and
yaw axes

2. RCS provides b. protection from the cold soak and the heat of reentry

3. SRBs provide c. the Shuttle steering and pushing

4. ET provides d. fail safe reliability

5. TPS protects e. liquid hydrogen and liquid oxygen propellant

6. DPS provides f. insertion, rendezvous, abort once around and other orbital
maneuvers

7. SSMEs provide g. about 83 % of the vehicle thrust at lift off

1 12 1314|567

Exercise 15. Fill in the necessary prepositions (they may be used more than once):

a. at b. to c. along d. for e. with f. before

1. The orbiter is launched vertically carrying five seven astronauts.

2. The shuttle is designed partial reusability.

3. The orbiter resembles an airplane double-delta wings.

4. The mid-deck has three more seats the rest of the crew members.

5. The Reaction Control System provides attitude control the pitch
and roll axes.

6. Advances in technology the last decade have made probes smaller
and lighter.

7. The primary concern shuttle computer system is reliability.

1 121314567

Exercise 16. Nouns. Match the right and left items.

1. altitude a. U30JISILHS

2. pitch b. TormmuBO

3. yaw C. BeIBe/IcHHE (HA OpOUTY)

4. insulation d. BeICcOTA

5. attitude €. IOJABECKA IBUTATEIIS

6. insertion f. opueHTanMs B IpOCTPAaHCTBE
7. rendezvous g. PyJIeBOH IBUTATEIh

8. propellant h. peickanue

9. thruster 1. COMMKEHNE 10 CTEIKOBKH

10. pod J. TaHTaX

1 |23 114|516 ] 7819110
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Exercise 17. Verbs. Match the right and left items.

1. swivel a. BOCCTaHABIINBATh

2. recover b. moBopaunBaThCs

3. steer c. cOpachIBaThCs

4. jettison d. BMemare

5. run software €. epeMeIaThCs

6. translate f. pactipenensTh

7. house g. 3aIlyCKaTh [IPOrpaMmy
8. perform h. ynpaBisaTs

9. pressurize 1. BBITIOJIHSATh

10. distribute

j. IOBBIIIATH AABJICHHUE

1 | 2] 3

516 | 718910

Exercise 18. Adjectives. Match the right and left items.

1. triangular a. 3aJHUH

2. redundant b. pe3epBHBII

3. embedded C. TPEYTOJIBbHBIN

4. backup d. crtocoOHBII K BEDKUBAHUIO
5. subsequent e. TyOonmupyromuit

6. aft f. 3amaHHbBIA

7. survivable g. TIOCIe YOI

8. nautical h. ynenbHbII

9. predetermined 1. BCTPOCHHBIN

10. specific Jj. MOpCKOH

1 | 2] 3

516 | 718910

Exercise 19. Fill in the words where necessary:

to accommodate, thrust, are jettisoned, the external tank, thrusters, the hatches,

reentry, specific impulse.

1. There are fewer abort options during

2. East Coast Abort Landings (ECAL) are designed to permit the Orbiter to reach
an emergency runway along the east coast of North America but the emergency sites are
an Orbiter landing.

not well equipped

3. The space shuttle flight control system directed the
shuttle main engines and the two SRB nozzles to control shuttle attitude and trajectory

during lift- off and ascent.

4. The propellant mixture in each SRB motor develops a

and descent.

of the three

242 seconds at sea level or 268 seconds in a vacuum.
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5. The SRBs from the space shuttle at high altitude (146,000 feet).

6. The SRBs separate from within 30 milliseconds of the ordnance
firing command.

7. The solar arrays on the ISS are adjusted so they face the Shuttle — this prevents
damage or contamination from exhaust created by the Shuttle's

8. Astronauts can float through to visit, study, work, deliver supplies,
and take away items no longer needed.

9. If the shuttle was initially designed with a cabin escape system, a significant
penalty might have been added.

Exercise 20. Translate the sentences paying attention to the Participle and its
functions.

1. The abort modes cover a wide range of problems, but the most commonly
expected problem is the Space Shuttle main engines failure, creating inability to either
cross the Atlantic or achieve orbit, depending on timing and number of failed engines.

2. Since the destruction of Space Shuttle Columbia during STS-107, NASA has
outfitted the Canadarm — a mechanical arm used on the Space Shuttle to maneuver
a payload with the Orbiter Boom Sensor System, a boom containing instruments to
inspect the exterior of the shuttle for damage to the thermal protection system.

Exercise 21. Read the text. Underline the key words and word combinations
(10-15), covering the context of the text. Write the title.

1. The Challenger accident originated with a design flaw and system failure of one of
its SRBs. The cause of the accident was found to be a faulty design of the SRB joints.
The commission found that the large rubber “O-rings” in SRB joints were not effective
at cold temperatures like those of the January 1986 morning of the accident (36 deg F).
A cold weather-compromised joint in the right SRB failed at launch and eventually
allowed hot gases from within that rocket to sear a hole into the adjacent external tank
and also weaken the lower strut holding the SRB to the external tank. The leak in
the SRB joint caused a catastrophic failure of the lower strut and breach of the external
tank: a massive explosion fueled by hydrogen and oxygen was the result.

2. During the subsequent downtime, detailed structural analyses were performed on
critical structural elements of the SRB. Analyses were primarily focused in areas where
anomalies had been noted during postflight inspection of recovered hardware. One of the
areas was the attachment ring where the SRBs are connected to the external tank. Areas
of distress were noted in some of the fasteners where the ring attaches to the SRB motor
case. This situation was attributed to the high loads encountered during water impact.
To correct the situation and ensure higher strength margins during ascent, the attach ring
was redesigned to encircle the motor case completely (360 degrees). Previously,
the attachment ring formed a ‘C’ shape and encircled the motor case just 270 degrees.

3. Additionally, special structural tests were performed on the aft skirt. During this
test program, an anomaly occurred in a critical weld between the hold-down post and
skin of the skirt. A redesign was implemented to add reinforcement brackets and fittings
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in the aft ring of the skirt. These two modifications added approximately 450 1b (200 kg)
to the weight of each SRB. The result is called a “Redesigned Solid Rocket Motor”
(RSRM).

(1724 characters)

Exercise 22. Translate consulting a dictionary.

Text 1. Space Shuttle Main Engines

1. The three Space Shuttle Main Engines, in conjunction with the Solid Rocket
Boosters, provide the thrust to lift the Orbiter off the ground for the initial ascent.
The main engines continue to operate for 8.5 minutes after launch, the duration of
the Shuttle’s powered flight. Each Space Shuttle Main Engine operates at a liquid
oxygen/liquid hydrogen mixture ratio of 6 to 1 to produce a sea level thrust of
179,097 kilograms (375,000 pounds) and a vacuum thrust of 213,188 (470,000 pounds).
As the Shuttle accelerates, the main engines burn a half-million gallons of liquid
propellant provided by the large, orange external fuel tank.

2. After the solid rockets are jettisoned, the main engines provide thrust which
accelerates the Shuttle from 4,828 kilometers per hour (3,000 mph) to over 27,358
kilometers per hour (17,000 mph) in just six minutes to reach orbit. They create a
combined maximum thrust of more than 1.2 million pounds.

3. The engines’ exhaust is primarily water vapor as the hydrogen and oxygen
combine. As they push the Shuttle toward orbit, the engines consume liquid fuel at a rate
that would drain an average family swimming pool in under 25 seconds generating over
37 million horsepower. Their turbines spin almost 13 times as fast as an automobile
engine spins when it is running at highway speed.

4. The main engines develop thrust by using high-energy propellants in a staged
combustion cycle. The propellants are partially combusted in dual preburners to produce
high-pressure hot gas to drive the turbopumps. Combustion is completed in the main
combustion chamber. Temperatures in the main engine combustion chamber can reach
as high as 6,000 degrees Fahrenheit (3,315.6 degrees Celsius).

5. The engines can be throttled over a thrust range of 65 percent to 109 percent,
which provides for a high thrust level during liftoff and the initial ascent phase but
allows thrust to be reduced to limit acceleration to 3 g's during the final ascent phase.
The engines are gimbaled to provide pitch, yaw and roll control during the ascent.

(1725 characters)



I. SPACE TRANSPORTATION SYSTEM. BURAN VS SHUTTLE
(PART 3)

I. LANGUAGE WORK

New words and word combinations

1. predecessor n MPEIIIeCTBEHHUK

2. cargo delivery JOCTaBKa rpy3a

3. tilen TUTUTKA

4. wind tunnel tests UCIIBITAHUSI B @3POIMHAMUYECKOH TpyOe

5. to perform a sliding descent BBITIOJTHSITH CKOJIB3SIIUN CITYCK

6. reusable thermal protection system | Temio3alIMTHOE MHOTOKPATHOTO
NPUMECHEHUS

7. outside surface curvature KpUBH3HA BHEIIHEHN IOBEPXHOCTH

8. cuts and notches pas3pe3bl ¥ BBIPE3BI

9. high lift-to-drag ratio BBICOKOE€ a9pPOJJMHAMHYECKOE KaueCTBO

10. the lay-out pattern oOpaser; KOMIOHOBKH

Exercise 23. Guess the meaning of the marked words without a dictionary.

1. Whereas the cargo flow on the Earth-orbit increased the development of reusable
vehicles of large carrying capacity has become inevitable

2. During descending from a space orbit the orbiter experienced large
hypersonic (M-25) up to landing (M = 0,2) speeds.

3. One of the most noticeable distinctions between NASA STS and
Buran is that the Soviets placed the liquid fuel engines on the base of the fuel tank, rather
than on the back of the shuttle.

Exercise 24. Match the pairs of synonyms.

1. distinctions a. main
2. size b. payload
3. perform c. dimensions
4. accommodate d. pattern
5. scheme e. house
6. core f. make
7. propellant g. differences
8. cargo h. fuel
2 | 3 516 |7
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I1. READING

1C. Russian Space Transportation System BURAN

A

1. The BURAN predecessors: VOSTOK and
SOYUS vehicles were intended only for crew flights,
PROGRESS — for cargo delivery onto the orbital
station. Whereas the cargo flow on the Earth-orbit
increased the development of reusable vehicles of large
carrying capacity has become inevitable.

2. The BURAN orbiter is able to put up to 30 tons
into Space and to return up to 20 tons of payload to
the Earth. A cargo compartment of impressive sizes
permits to transport orbital station modules up to 17 m
long and 4,5 m in diameter, and 2—4 crew members and
up to 6 passengers can be accommodated in a crew
cabin.

3. During descending from a space orbit it
experienced large hypersonic (M-25) up to landing
(M =0,2) speeds. In this connection the aerodynamic
scheme without a horizontal tail with a double swept wing, with elevons, rudder-
aerodynamic brake and balance flap as control surfaces has been chosen. This assembly
has been worked out during wind tunnel tests and evaluated in the BOR-5 suborbital
flying model flights.

4. Having made two unmanned turns around the Earth it performed an automatically
controlled touch with the accuracy the experienced pilots could envy. It was the first
automatic landing of a space plane. The Soviets added a pair of jet engines to the aft end
of their orbiter so that the final stage of landing could be performed under power.
By contrast, the US orbiter is unpowered and must glide to its landing. Expendable space
vehicles perform a ballistic or sliding descent in the atmosphere and parachute landing.

(1273 characters)
B

1. In overall design Buran is nearly identical to the American STS. A critical
difference between the two shuttle designs is in their rocket systems. Energia is a heavy
lift rocket capable of sending up to 100 tones in standard mode, Buran shuttle being one
of its cargoes. Energia is simply a launch platform for Buran. The Soviet STS can be
launched without the orbiter. It has four boosters, rather than the two of the NASA
design.

2. There are also significant differences in getting their cargoes into orbit. The U.S.
Shuttle’s central tank is not a rocket, but just a tank. Another important difference is that
the Buran-Energia is designed as a fully reusable shuttle system. It includes four side
Zenit boosters and the main Energia core super booster. The U.S. Shuttle system is only
partially reusable. The other difference is that the Energia rocket system is powered by
liquid propellant, both in the core booster and in the side booster rockets. Buran is
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4600kg lighter than the STS and can carry 5000kg more payload, with a slightly bigger
payload bay. It also requires less fuel to get into orbit. Although it carries only more
propellant for orbital maneuvers, its orbital engines are significantly more powerful.

3. One of the most noticeable distinctions between NASA’s STS and Buran is that
the Soviets placed the liquid fuel engines on the base of the fuel tank, rather than on
the back of the shuttle. There are also four of them, rather than the three of the American
version. These rocket motors were designed for other rockets and converted for Buran.
They are not reusable as they are destroyed along with the fuel tank during each launch.
Designing and building reusable engines is not easy and rather expensive. The lack of
reusable rocket engines meant there was no need to carry the main engines aboard the
Buran orbiter itself. The three engines on the STS require enormous maintenance.
Buran flight was unmanned but NASA’s STS has never flown unmanned. Its first flight
had the minimum crew of two, a commander and a pilot. Buran flight was a technical
success. It made a fully automatic landing.

4. The gliding descent through the dense atmosphere has caused a new reusable
thermal protection system. Each of forty thousand ceramic thermal protection tiles had
its original geometry. They differ from plane form, side surfaces, surfaces curvature,
availability of cuts and notches. Buran lost significantly fewer insulating tiles on re-
entry, possibly due to the wing design. On the first flight of the NASA orbiter, more than
20 tiles were lost. Buran lost only five out of more than 38,000.

(2200 characters)



ITII. LANGUAGE PRACTICE

Exercise 25. Give the English equivalents to the following terms (see fig. 3).

Fig. 3

HOcoBOH OJiok aBurarenei ynpasienus (b1Y-H)

HWIUTIOMHUHATOPBI

CTBOPKH OTCEKa I0JIE3HOTO Irpy3a

KHNJIb

PYJib TOBOPOTA (BO3YILIHBII TOPMO3)

KOHTEHHEP TOPMO3HOM NapalIlOTHON CUCTEMBI

XBOCTOBbIE OJ10KkM aAurareneil ynpasienus (bBAY-A u BAY-II)

JABUTATENN OPOUTATHLHOTO MaHEBPUPOBAHUS

A R R R R Dl Bl e

0aJlaHCUPOBOYHBIN IIUTOK

10. cexuuu 3€pOHOB

11. xppu10

13. mrox
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Exercise 26. Compare Shuttle and Buran. Make a list of similarities and
differences:

* the automatic landing of Buran from orbit
onto the runway

«the absence of the main rocket engine.
The main engine was placed onto a central block
of a carrier-rocket ENERGIA which is able to
launch 120 tons of payload against 30 tons for
Space Shuttle

* Buran high lift-to-drag ratio is 6.5 against
5.5 for Space Shuttle

* Buran was able to return 20 tons of payload
against 15 tons for Space Shuttle orbiter from
orbit

« the lay-out pattern of thermoprotection tiles
of Buran is optimal and longitudinal slits of tile -
belts are orthogonal to the flow line. There are no
sharp angles on the tiles. The tile belts on Buran
fuselage and fin are optimal.

Compare the general view:
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Exercise 27. Fill in the boxes using the information from the texts above and the
Internet. Speak on the distinctions in the design systems (make a review).

Useful language:

to carry, to deliver cargo, to transport, to launch, to accommodate, to perform, to be
powered by, to require.

Parameters and systems Energia — Buran Space Shuttle

Assembly

Boosters

Engines

Lifting capacity

Aerodynamic scheme of OV
Propellant
Weight and dimensions

Accommodation
. Landing
10. TPS

o oo v s w ] =

Exercise 28. Complete the sentences.

1. The booster system a. perform a sliding descent in
the atmosphere

2. The Energia super booster b. was one of several payload options
attached to the Energia core

3. The Buran orbiter c. was designed as a fully reusable shuttle
system

4. A cargo compartment d. was surrounded by four liquid rocket

of impressive sizes strap-on boosters

5. Expendable space vehicles e. was designed only partially reusable

6. The Buran — Energia f. accommodated orbital station modules

7. The U.S. Shuttle system g. was composed of a large central core
rocket Energia

1 121314567




Exercise 29. Answer the following questions. Give reasons and try to explain.

more expensive?

1. What contributed to the Buran a. in their rocket systems and in getting
superior cargo capacity (30 tons)? their cargoes into orbit

2. Why were there no the main b. removing the propulsion system from
engines carried aboard the Buran the orbiter
itself?

3. Why is the heavy Energia rocket c. a launch platform and the core super
not in current use? booster

4. What is the critical difference d. without a horizontal tail, with a double
in the US Shuttle and Buran swept wing, with elevons and balance
designs? flap as control surfaces

5. What was the Energia rocket for e. all the satellites launched are small and
Buran? a small rocket like Proton is required

6. What caused the development f. the lack of reusable rocket engines
of a new reusable TPS for Buran?

7. What aerodynamic scheme was g. the engines burn up and are not reused
chosen for Buran to withstand like the American SRB’s and three
high hypersonic speeds? liquid engines are mounted on Shuttle

8.  What kind of landing did Buran h. orbital station modules up to 17 m long
perform? and 4,5 m in diameter

9. What cargo was Buran able 1. a fully automatic landing
to accommodate?

10. What made the Buran launching j. a sliding descent through dense

atmosphere

1 2 1314
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SUPPLEMENT TEXTS

Text 1

1. The Space Shuttle has many thrusters, for it does
rendezvous in orbit. Shuttle thrusters are grouped in the
nose of the vehicle and on each of the two aft Orbital
Maneuvering System pods. No nozzles pierced the heat
shield on the underside of the craft. Instead, the nose
RCS nozzles which control positive pitch are mounted
on the side of the vehicle, and are canted downward. The
downward-facing negative pitch thrusters are located in
the OMS pods mounted at the tail.

2. The forward RCShas 14 primary and two
vernier engines. The aft RCS has 12 primary and two
vernier engines in each pod. The primary RCS engines

RCS thrusters on the nose provide 870 pounds of vacuum thrust each, and the

of the Space Shuttle vernier RCS engines provide 24 pounds of vacuum
thrust each. The vernier engines are operable in a steady-state thrusting mode of one to
125 seconds maximum as well as in a pulse mode with a minimum impulse time of 0.08
second. The vernier engines are used for finite maneuvers and station keeping (long-time
attitude hold) and have an expansion ratio that ranges from 20-to-1 to 50-to-1. The
vernier thrusters are not redundant.

(909 characters)
Text 2

1. Prior to the destruction of the Space Shuttle Columbia in 2003, NASA investigated
the replacement of the current 4-segment SRBs with either a 5-segment SRB design or
replacing them altogether with liquid “fly back” boosters using either Atlas V or Delta
IV EELV technologies. The 5-segment SRB, which would have required little change to
the current shuttle infrastructure, would have allowed the space shuttle to carry
an additional 20,000 1b (9,100 kg) of payload in an International Space Station-inclination
orbit, eliminate the dangerous “Return-to-Launch Site” (RTLS) and “Trans-Oceanic
Abort” (TAL) modes, and, by using a so-called dog-leg maneuver, fly south-to-north polar
orbiting flights from Kennedy Space Center. With the destruction of the Columbia, NASA
has shelved the 5-segment SRB for the Shuttle Program, as the three surviving Orbiters,
Discovery, Atlantis, and Endeavour will be retired in 2010 after the completion of the
International Space Station. On September 10, 2009 a five-segment Space Shuttle SRB
was static fired on the ground for the first time in ATK’s desert testing area in Utah. This
was the test of what will be the first stage for the Ares I rocket.

(1004 characters)
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Text 3

1. Data Processing System. A primary concern with digital fly-by-wire systems is
reliability. Much research went into the shuttle computer system. The shuttle uses five
identical redundant IBM general purpose computers (GPCs), model AP-101.

2. Four computers run specialized software called the Primary Avionics Software
System (PASS). A fifth backup computer runs separate software called the Backup
Flight System (BFS). Collectively they are called the shuttle Data Processing System
(DPS). After a single failure the shuttle can continue the mission. After two failures it
can land safely. The four general-purpose computers operate essentially in lockstep,
checking each other.

3. The software for the shuttle computers is specifically designed for a real time
embedded system environment. The Shuttle was originally conceived to operate
somewhat like an airliner. After landing, the orbiter would be checked out and be ready
for launch in weeks. Instead, this turnaround process usually takes months. The primary
focus of the Shuttle program is to return the crew to Earth safely, which can conflict with
other goals, namely to launch payloads cheaply. Furthermore, because in many cases
there are no survivable abort modes, many pieces of hardware simply must function
perfectly and so must be carefully inspected before each flight.

(1139 characters)



PRESENTING A PAPER

Making a presentation (a report)

To make your presentation clear and easy to understand you must remember that:

1. A presentation is NOT a report, read aloud.
2. A presentation CAN NOT be delivered as a written report. You should speak

slowly and clearly.

3. BEFORE introducing new information give the listener time to anticipate what

kind of information is coming.

4. Make a list of the most important topics and things you have to say and arrange

them logically.
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5. Make a list of minor, but interesting points.
6. Arrange the information into a logical sequence.
7. Use links between the points (issues) and have a beginning and an end.

The following phrases can be used at different stages within your presentation.

In the introduction to the topic:

To begin with, let’s consider ...

During this short talk I’'m going to ...

This morning I’m going to ... (talk about ...)

Today I’d like to ... (describe ...)

The aim of my report is to .... (explain ...)

I’ve divided my report into ... (three parts)

First, I"d like to ... (give you a review of the project) ... Then I’ll focus on ...
After that we’ll deal with ... (the technical aspects) ...

Finally, we’ll consider ... (what new skills will be needed)

In introducing each section:

So, let’s start with ... (the objectives ...)
Now let’s move on to ... (the next part ...)
It is worth mentioning the fact that ...

Let us have a closer look at ...

I can tell you without any exaggeration ...
Finally ... (let’s consider ...)

In response to a question:

I wish I could agree with you but ...

I think, you are entirely right ...

I would object just a little ...

I’d rather not answer that, if you don’t mind ...



Referring to information:

I won’t go into details ...

This diagram shows ...

If you look at this graph you can see ...
I’d like to draw your attention to ...

I’d like to emphasize the fact that ...

I have doubts about ...

Contrary to ...

Summarizing a section or the whole report:
In conclusion let me ...
So, to summarise the main idea of my report ...

In closing (conclusion), I’d like to mention very briefly ...

That brings me to the end of my presentation ...
I’d like to express my gratitude to ...
Are there any questions?



Exercise 30. Give the English equivalents of these phrases.

1. Tema Moero cooOIIEHHS ...

2. B pokmaze st 3aTpoHY CIEAYIONHE BOIPOCHI ...
3. Ilems Moero cooOmieHus — caenaTb 0030p ...

4. MHe uHTEpeCcHa 3Ta TeMa, TaK KaK ...

5. Cnauvana st xoten Obl JaTh 00IIEEe OMUCAHHE ...
6. 4 xouy momgyepkHyTh TOT (aKT, 4ToO ...

7. 1 xouy oOpaTuTh Balle BHUMaHUE HA YEPTEK ...
8. Ilo3BoJbTE IaTh MOSICHEHHUS .

9. C 0JHOI CTOPOHB, ... C z[pyron CTOPOHBI, .

10. OT0, B YaCTHOCTH, cnpaBe/:[nHBo IS .

Exercise 31. With the list below distribute the speech patterns to the
appropriate columns.

In closing, I’d like to mention very briefly ...
I can tell you without any exaggeration ...
First of all, I would like to ...

It should be pointed out that ...

In conclusion, let me say ...

I’d like to emphasize the fact that ...

Finally, I’d like to say a few words about ...
The subject of my report is ...

I am pleased to have this opportunity to ...
This diagram shows ...

Let us have a closer look at ...

It is worth mentioning the fact that ...

Let me begin with ...

The last part of my talk will be devoted to ...
I end this report with a description of ...

Introductory patterns Patterns for the body of report | Closing speech patterns




UNITS OF MEASURMENT

Customary system

Linear measure
12 inches 1 foot
3 feet 1 yard
5.5 yards 1 rod

Square measure

144 square 1 square

inches foot

9 square feet 1 square
yard

30 1 /4 square 1 square

yards rod

Mariners’ measure

6 feet 1 fathom
3 nautical 1 league
miles

Liquid measure

4 gills 1 pint
2 pints 1 quart
4 quarts 1 gallon

31.5 gallons 1 barrel

Metric and customary equivalents

Linear measure

Customary unit Metric unit
) 25.4 millimeters
1 inch
2.54 centimeters
30.48 centimeters
1 foot 3.048 decimeters
0.3048 meter
I yard 0.9144 meter
1609.3 meters
1 mile 1.6093 kilometers
0.03937 inch I millimeter
0.3937 inch 1 centimeter
3.937 inches 1 decimeter
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A

abort once around

adjacent adj
aft n

altitude n
ascent n
assembly n
attitude n
attribute to v

B

backup adj
bay n
booster n

C

capacity n

cargo delivery
case n

cause n
consume v

crew rotation
cuts and notches

D

damage n
deploy v
depressurize v
distinctions n
distribute v
double swept
drag n

E

edge n
embedded adj
emphasize v
exaggeration n
exist v
expendable adj
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LIST OF WORDS

aBapUMHOE 3aBEPIICHUE I10JIETA ITOCJIE TIEPBOrO BUTKA
IIPUJIETAIOIIN I

XBOCTOBAs 4acCThb

BBICOTA

OAbEM

KOMIIOHOBKaA

OpHEHTALMUS B IPOCTPAHCTBE

OTHOCHTB K

pEe3EpBHBIN
OTCEK
YCKOPHTENb

MOIIHOCTh, TPY30TIObEMHOCTh
J0CTaBKa rpy3a

KOPITyC

MPUYHUHA

MOTPEOIISTH

CMEHa SKHUMaxa

pa3pes3bl U BHIPE3bI

MOBPEXKICHUE
pa3MeniaTh

cOpachIBaTh AaBJICHUE
paznnuus

pacnpenensTh

JTBOMHOW CTPEJOBUIHOCTH
71000BO€ COMPOTUBJICHUE

KpOoMKa (KpbLia), Kpan
BCTPOECHHBIN
MOAYEPKHYTh
MpeyBeIuYCHUE
CyILIECTBOBAaTh
OJIHOPA30BbIN



external adj
extravehicular activity

F

failure n

fastener n

flap n

flight deck
fly-by-wire system
foam insulation

G

gear n
gimbal v
glide v

H

hatch n

high lift-drag ratio
house v

I

identical adj
implement v
insertion n
insulation »

1s worth mentioning

J
jettison v
joint n

L

lay-out pattern
leak n

lifespan n
longitudinal adj

M

maintain v
maintenance »
manned adj

N
nautical adj

BHEIIHMI, TOABECHOM
paboTa B OTKPBITOM KOCMOCE, BBIXO]] B OTKPBITHIF KOCMOC

BHEIITaTHAsl CUTyaIus, TOJIOMKa
KpETex

3aKPBLIOK

KaOuHa dKumaxa (MHOTOMECTHAs)
AJIEKTPUYECKast CUCTEMA YIPABJICHUS MOJIETOM
TIEHHAs U301

CTOUKA MIaCCU
OTKJIOHATHCS
MJIAHUPOBATh

JIIOK
BBICOKOE a’POJIMHAMUYECKOE Ka4eCTBO
BMeENIaTh

UACHTUYHBIN
OCYILECTBIISITh
BbIBE/ICHUE (Ha OpOUTY)
HA30JISIIHAS

CTOUT YIIOMSIHYTh

OTJIENSITh, COpachIBaTh
[IOB

oOpaser; KOMIOHOBKH
npoTeYKa

CPOK JKCILTyaTaIuu
IIPOIOJIbHBIN

00CITy’)KNBaTh, PEMOHTHPOBATH
TEXHUYECKOE 00CTyKUBAHHE
MUAJIOTUPYEMBIT

MOPCKOM
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(0]
outside surface curvature

P

partial adj

payload bay

perform v

perform a sliding descent
pitch n

pod n

predecessor n
predetermined adj
pressurize v

propellant [pra'pelent] n
propulsion n

R

recover v
redundant adj
reentry n
refurbish v
remote adj

rendezvous ['randivu:] n
resemble v

retrieve v

roll n

rubber adj

rudder n

run software

S

shield v

site n

specific adj
spin v

steer v

strip off v
subsequent adj
survivable adj
sweep v
sweepback adj
swivel v

T
thermal adj
thermal protection system

thrust [Brast] n
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KpHUBU3HA BHEILIHEH MMOBCPXHOCTH

YJaCTUYHBINA

I'PY30BOH OTCEK
BBIIIOIHSATE
BBINOJIHATH CKOJIB3SIIIUI CITYyCK
YIOJI TAHTaXa; TaHTaxX
MOJABECKA JIBUTATEIIS
MPEIIIECTBEHHHUK
3aJaHHbIN

MOBLIIIATH JIABJICHUE
TOILJINBO

JIBYDKCHHE

BO3BpAIllaTh
TyOIUpPY IO

BXO/ B IJIOTHBIE CJIOM aTMOC(EpPDI
PEMOHTHUPOBATH

IMCTAaHIIMOHHBIN

cOIIM>KEHUE 10 CTHIKOBKH

OBITH ITOXO0XKUM

nepeMeIiarh, yaepKuBaTh Ipys3
KpCH

PE3UHOBBIN

PYJIb HaNpaBJICHUS

3aIycKaTh MPOrpaMMmy

HKpPaHUPOBATH
CTapTOBas IJIOUIA/IKA

YACIbHBIA

BpaIaThCs

YIPABJISITH

OTIIEHATHCS

MOCIIE Y FOLLIHI

CIIOCOOHBIN K BBIKHBAHUIO
00pa30BbBIBaTh YO, OTKIOHATHCS
00paTHOM CTPETOBUIHOCTU
MOBOPAYNBATHCS

TEIUIOBOM
TeruIo3alTa

TdaTa



thruster n

tile n

trailing adj
translate v
triangular adj

U
umbilical [am'bilik(a)l] n
unpowered adj

A\
vortex n

\%Y%
wind tunnel

Y
yaw n

pyJIEBOM IBUTATEIb

IJIATKA

3aJIHUM, HAXOQAIIUICS C3aau
IepeMenaTbes
TPEyTOJIbHBIN

Kabenb, TPOC
C BBIKJIFOUCHHBIM JIBUTATEIIEM

3aBUXPEHUE

a’pouHaMuYecKas Tyoa

pBICKaHHe
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