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Из Википедии, бесплатной энциклопедии

Орбитальный аппарат «Спейс Шаттл» — это космический компонент «Спейс Шаттл» ,
частично многоразовой орбитальной системы космических кораблей , которая была частью
прекращенной программы «Спейс Шаттл» . Этот аппарат , эксплуатируемый с 1981 по 2011
год НАСА , [1] космическим агентством США, мог доставлять астронавтов и полезные грузы на
низкую околоземную орбиту , выполнять космические операции, затем повторно входить в
атмосферу и приземляться в качестве планера , возвращая свой экипаж и любую бортовую
полезную нагрузку на Землю.

Для полета было построено шесть орбитальных аппаратов: «Энтерпрайз» , «Колумбия» ,
«Челленджер» , «Дискавери» , «Атлантис» и «Индевор» . Все они были построены в
Палмдейле, Калифорния , североамериканским отделением Aircraft Operations компании
Rockwell International в Питтсбурге , штат Пенсильвания . Первый орбитальный аппарат,
«Энтерпрайз» , совершил свой первый полет в 1977 году. Это планер без двигателя, он был
доставлен на модифицированном авиалайнере Boeing 747 под названием Shuttle Carrier
Aircraft и выпущен для серии испытательных полетов и посадок в атмосфере. Предприятие
было частично разобрано и выведено из эксплуатации после завершения критических
испытаний. Остальные орбитальные аппараты были полностью работоспособными
космическими кораблями и были запущены вертикально как часть комплекса космического
корабля "Шаттл" .

Колумбия была первым орбитальным аппаратом, достойным выхода в космос; он совершил
свой первый полет в 1981 году. Челленджер , Дискавери и Атлантис последовали за ним в
1983, 1984 и 1985 годах соответственно. В 1986 году «Челленджер» потерпел катастрофу
вскоре после своего 10-го запуска, в результате чего погибли все семь членов экипажа.
«Индевор» был построен как преемник «Челленджера » и впервые был запущен в 1992 году.
В 2003 году «Колумбия» была уничтожена при входе в атмосферу , в результате чего осталось
всего три орбитальных аппарата. Discovery завершил свой последний полет 9 марта 2011
года, а Endeavour завершил свой последний полет 1 июня 2011 года. Atlantis завершила
последний полет шаттла STS-135 21 июля 2011 года.

Помимо экипажа и полезной нагрузки, многоразовый орбитальный аппарат нес на борту
большую часть жидкостной ракетной системы космического корабля «Шаттл» , но и жидкое
водородное топливо , и жидкий окислитель кислорода для трех основных ракетных
двигателей питались от внешнего криогенного топлива. бак . Кроме того, два многоразовых
твердотопливных ускорителя (ТРД) обеспечивали дополнительную тягу примерно в течение
первых двух минут запуска. Сами орбитальные аппараты имели гиперголическое топливо для
двигателей системы управления реакцией (RCS) и двигателей системы орбитального
маневрирования (OMS).

Описание  [ править  ]

Орбитальный аппарат космического корабля "Шаттл" размером примерно с McDonnell
Douglas DC-9 [ 2] по своей конструкции напоминал самолет , со стандартным на вид
фюзеляжем и двумя двойными треугольными крыльями, оба крыла стреловидными под углом
81 градус во внутренней передней части . края и 45 градусов на их внешних передних
кромках. Вертикальный стабилизатор орбитального аппарата имел переднюю кромку ,
отведенную назад под углом 45 градусов. На задних кромках треугольного крыла
устанавливались четыре элевона , а на задней кромке вертикального стабилизатора крепился
комбинированный руль направления и тормозной тормоз . Они, а также подвижный щиток
корпуса, расположенный под главными двигателями, управляли орбитальным аппаратом на
более поздних этапах входа в атмосферу .

Система контроля ориентации  [ править  ]

Система управления реакцией (RCS) состояла из 44 небольших жидкостных ракетных
двигателей и их очень сложной электродистанционной системы управления полетом , в которой
использовалась цифровая фильтрация Калмана с интенсивными вычислениями . Эта система
управления осуществляла обычное управление ориентацией по осям тангажа, крена и рыскания на всех
этапах полета: запуска, выхода на орбиту и входа в атмосферу. Эта система также выполняла все
необходимые орбитальные маневры, включая все изменения высоты орбиты, плоскости орбиты и
эксцентриситета . Все эти операции требовали большей тяги и импульса , чем простое управление
ориентацией.

Передние ракеты системы управления реакцией, расположенные возле носовой части орбитального
корабля «Спейс Шаттл», включали 14 основных и две нониусные ракеты RCS. Кормовые двигатели RCS
были расположены в двух отсеках орбитальной системы маневрирования (OMS) в задней части
орбитального корабля, и они включали 12 основных (PRCS) и два нониусных двигателя (VRCS) в каждом
отсеке. Система PRCS обеспечивала управление наведением орбитального аппарата, а VRCS
использовалась для точного маневрирования во время маневров сближения, стыковки и расстыковки с
Международной космической станцией или ранее с российской космической станцией «Мир» . RCS также
контролировала положение орбитального аппарата на протяжении большей части его входа в атмосферу
Земли – до тех пор, пока воздух не стал достаточно плотным, чтобы руль направления, элевоны и закрылки корпуса стали эффективными. [3]

Топливом OMS и RCS орбитального аппарата является монометилгидразин (CH 
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конкретная комбинация пороха чрезвычайно реактивна и самопроизвольно воспламеняется при контакте (гиперголическом) друг с другом. Эта
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 O) происходит внутри камеры сгорания двигателя. Продукты реакции

затем расширяются и ускоряются в колпаке двигателя, создавая тягу. Благодаря своим гипергольным характеристикам эти два химиката легко
запускаются и перезапускаются без источника воспламенения, что делает их идеальными для систем маневрирования космических кораблей.

На раннем этапе проектирования орбитального корабля передние двигатели RCS должны были быть спрятаны под выдвижными дверями,
которые открывались бы, как только орбитальный корабль достигнет космоса. От них отказались в пользу двигателей, установленных
заподлицо, из-за опасений, что двери RCS останутся открытыми и подвергнут опасности экипаж и орбитальный аппарат во время входа в
атмосферу. [4]

Гермокабина  [ править  ]

В кабине экипажа орбитального корабля изначально было 2214 органов управления и дисплеев, что
примерно в три раза больше, чем в командном модуле «Аполлона» . [2] Кабина экипажа состояла из
кабины экипажа, средней палубы и подсобного помещения. Самым верхним из них была кабина экипажа,
в которой сидели командир и пилот космического шаттла, а позади них - до двух специалистов полета. На
средней палубе, находившейся ниже полетной палубы, имелось еще три места для остальных членов
экипажа.

Камбуз, туалет, спальные места, шкафчики для хранения вещей и боковой люк для входа и выхода из
орбитального корабля также располагались на средней палубе, как и шлюзовая камера . Шлюзовая
камера имела дополнительный люк в отсек полезной нагрузки. Этот шлюз позволял двум или трем
астронавтам в скафандрах для выхода в открытый космос (EMU) сбросить давление перед выходом в
открытый космос ( EVA ), а также повторно повысить давление и повторно войти в орбитальный аппарат
по завершении выхода в открытый космос.

Хозяйственное помещение располагалось под полом средней палубы и содержало резервуары для
воздуха и воды, а также систему очистки углекислого газа .

Движение  [ править  ]

Three Space Shuttle Main Engines (SSMEs) were mounted on the orbiter's aft fuselage in the pattern of an
equilateral triangle. These three liquid-fueled engines could be swiveled 10.5 degrees vertically and 8.5 degrees
horizontally during the rocket-powered ascent of the orbiter in order to change the direction of their thrust.
Hence, they steered the entire Space Shuttle, as well as providing rocket thrust towards orbit. The aft fuselage
also housed three auxiliary power units (APU). The APUs chemically converted hydrazine fuel from a liquid state
to a gas state, powering a hydraulic pump which supplied pressure for all of the hydraulic system, including the
hydraulic sub-system that pointed the three main liquid-fueled rocket engines, under computerized flight control.
The hydraulic pressure generated was also used to control all of the orbiter's flight control surfaces (the elevons,
rudder, speed brake, etc.), to deploy the landing gear of the orbiter, and to retract the umbilical hose connection
doors located near the rear landing gear, which supplied the orbiter's SSMEs with liquid hydrogen and oxygen
from the external tank.

Two Orbital Maneuvering System (OMS) thrusters were mounted in two separate removable pods on the
orbiter's aft fuselage, located between the SSMEs and the vertical stabilizer. The OMS engines provided
significant thrust for course orbital maneuvers, including insertion, circularization, transfer, rendezvous, deorbit,
abort to orbit, and to abort once around.[5] At lift-off, two solid rocket boosters (SRBs) were used to take the vehicle to an altitude of roughly 140,000
feet.[6]

Electrical power  [ edit ]

Electric power for the orbiter's subsystems was provided by a set of three hydrogen-oxygen fuel cells which produced 28 volt DC power and was also
converted into 115 volt 400 Hz AC three-phase electric power (for systems that used AC power).[7] These provided power to the entire Shuttle stack
(including the SRBs and ET) from T-minus 3m30s up through the end of the mission. The hydrogen and oxygen for the fuel cells was kept in pairs of
cryogenic storage tanks in the mid-fuselage underneath the payload bay liner, and a variable number of such tank sets could be installed (up to five
pairs) depending on the requirements of the mission. The three fuel cells were capable of generating 21 kilowatts of power continuously (or a 15-minute
peak of 36 kilowatts) with the orbiter consuming an average of about 14 kilowatts of that power (leaving 7 kilowatts for the payload).

Additionally, the fuel cells provided potable water for the crew during the mission.

Computer systems  [ edit ]

The orbiter's computer system consisted of five identical IBM AP-101 avionics computers, which redundantly controlled the vehicle's on-board systems.
The specialized HAL/S programming language was used for orbiter systems.[8][9]

Thermal protection  [ edit ]

The orbiters were protected by Thermal Protection System (TPS) materials (developed by Rockwell Space
Systems) inside and out, from the orbiter's outer surface to the payload bay.[10][11] The TPS protected it from the
cold soak of −121 °C (−186 °F) in space to the 1,649 °C (3,000 °F) heat of re-entry. The tile materials comprising
much of the orbiter's outermost layer were mostly air held within near-pure silica fibers, which made it efficient at
refractory insulation that absorbed and redirected heat back out into the air, and covered in silicon borides and
borosilicate glass, with blacker tiles covering the lower surface, and whiter tiles covering the tail, parts of the
upper wing and crew cabin surfaces, and the outsides of the payload bay doors. The nose cap, nose landing
gear doors, and leading edges were made of reinforced carbon–carbon, which is rayon impregnated with
graphite-filled resins and coated in silicon carbide.[12] The upper, white materials that were not in tiles were
mostly made of either Nomex felt coated in silicon-rich elastomer or beta cloth, woven silica fibers covered in
Teflon. This was especially true in the interior of the payload bay.[13][14][15][11]

Structure  [ edit ]

The orbiter's structure was made primarily from aluminium alloy, although the engine thrust structure was made from titanium alloy. The later orbiters
(Discovery, Atlantis and Endeavour) substituted graphite epoxy for aluminum in some structural elements in order to reduce weight. The windows were
made of aluminum silicate glass and fused silica glass, and comprised an internal pressure pane, a 1.3-inch-thick (33 mm) optical pane, and an external
thermal pane.[16] The windows were tinted with the same ink used to make American banknotes.[17]

Landing gear  [ edit ]

The Space Shuttle orbiter had three sets of landing gear which emerged downwards through doors in the heat
shield. As a weight-saving measure, the gear could not be retracted once deployed. Since any premature
extension of the landing gear would very likely have been catastrophic (as it opened through the heat shield
layers), the landing gear could only be lowered by manual controls, and not by any automatic system.

Similarly, since the Shuttle landed at high speed and could not abort its landing attempt, the gear had to deploy
reliably on the first try every time. The gear were unlocked and deployed by triple redundant hydraulics, with the
gear doors actuated by mechanical linkages to the gear strut. If all three hydraulic systems failed to release the
landing gear uplocks within one second of the release command, pyrotechnic charges automatically cut the lock
hooks and a set of springs deployed the gear.

During landing, the Shuttle nose wheel could be steered with the rudder pedals in the cockpit. During the construction of Space Shuttle Endeavour, an
improved nose wheel steering system was developed which allowed easier and more effective nose wheel steering. After Endeavour 's roll-out, the
system was installed on the other shuttles during their overhauls in the early 1990s.

Lack of navigational lights  [ edit ]

The Space Shuttle orbiter did not carry anti-collision lights, navigational lights, or landing lights, because the orbiter always landed in areas that had been
specially cleared by both the Federal Aviation Administration (FAA) and the U.S. Air Force. The orbiter always landed at either Edwards Air Force Base,
California or at the Kennedy Space Center Shuttle Landing Facility, Florida, except STS-3 at the White Sands Space Harbor in New Mexico. Similar
special clearances (no-fly zones) were also in effect at potential emergency landing sites, such as in Spain and in West Africa during all launches.

When an orbiter landing was carried out at night, the runway was always strongly illuminated with light from floodlights and spotlights on the ground,
making landing lights on the orbiter unnecessary and also an unneeded spaceflight weight load. A total of 26 landings took place at night, the first being
STS-8 in September 1983.[18]

Markings and insignia  [ edit ]

The typeface used on the Space Shuttle orbiter was Helvetica.[19]

The prototype orbiter Enterprise originally had a flag of the United States on the upper surface of the left wing
and the letters "USA" in black on the right wing. The name "Enterprise" in black was painted on the payload bay
doors just above the forwardmost hinge and behind the crew module; on the aft end of the payload bay doors
was the NASA "worm" logotype in gray. Underneath the rear of the payload bay doors on the side of the fuselage
just above the wing was the text "United States" in black with a flag of the United States ahead of it.

The first operational orbiter, Columbia, originally had the same markings as Enterprise, although the letters
"USA" on the right wing were slightly larger and spaced farther apart. Columbia also had black tiles which
Enterprise lacked on its forward RCS module, around the cockpit windows, and on its vertical stabilizer.
Columbia also had distinctive black chines on the forward part of its upper wing surfaces, which none of the
other orbiters had.

Challenger established a modified marking scheme for the shuttle fleet that would be matched by Discovery,
Atlantis and Endeavour. The letters "USA" in black above an American flag were displayed on the left wing, with
the NASA "worm" logotype in gray centered above the name of the orbiter in black on the right wing. Also, the
name of the orbiter was inscribed not on the payload bay doors, but on the forward fuselage just below and
behind the cockpit windows. This would make the name visible when the orbiter was photographed in orbit with
the doors open. Challenger also had black tiles on the tip of its vertical stabilizer much like Columbia, which the
other orbiters lacked.

In 1983, Enterprise had its wing markings changed to match Challenger, and the NASA "worm" logotype on the
aft end of the payload bay doors was changed from gray to black. Some black markings were added to the nose,
cockpit windows and vertical tail to more closely resemble the flight vehicles, but the name "Enterprise"
remained on the payload bay doors as there was never any need to open them. Columbia had its name moved
to the forward fuselage to match the other flight vehicles after STS-61-C, during the 1986–1988 hiatus when the
shuttle fleet was grounded following the loss of Challenger, but retained its original wing markings until its last
overhaul (after STS-93), and its unique black chines for the remainder of its operational life.

Beginning in STS-95 (1998), the flight vehicles' markings were modified to incorporate the NASA "meatball"
insignia. The "worm" logotype, which the agency had phased out, was removed from the payload bay doors and
the "meatball" insignia was added aft of the "United States" text on the lower aft fuselage. The "meatball" insignia
was also displayed on the left wing, with the American flag above the orbiter's name, left-justified rather than
centered, on the right wing. The three surviving flight vehicles, Discovery, Atlantis and Endeavour, still bear
these markings as museum displays. Enterprise became the property of the Smithsonian Institution in 1985 and
was no longer under NASA's control when these changes were made, hence the prototype orbiter still has its
1983 markings and still has its name on the payload bay doors.

Retirement  [ edit ]

With the end of the Shuttle program, plans were made to place the three remaining Space Shuttle orbiters on
permanent display. NASA Administrator Charles F. Bolden Jr. announced the disposition location of the orbiters
on April 12, 2011, the 50th anniversary of the first human space flight and the 30th anniversary of the first flight of
Columbia.

Discovery went to the Smithsonian's Steven F. Udvar-Hazy Center, replacing Enterprise which was moved to the Intrepid Museum in New York City.
Endeavour went to the California Science Center in Los Angeles arriving on October 14, 2012. Atlantis went to the Kennedy Space Center Visitor
Complex in Merritt Island on November 2, 2012. Hundreds of other shuttle artifacts will be put on display at various other museums and educational
institutions around the U.S.[20]

One of the Crew Compartment Trainer Flight and mid-deck training hardware is on display at the National Museum of the U.S. Air Force,[21] while the
other is on display at the JSC.[22] The Full Fuselage Trainer, which includes the payload bay and aft section but no wings, is on display at the Museum of
Flight in Seattle, Washington.[23] The Mission Simulation and Training Facility's Shuttle Mission Simulator Fixed Base Simulator originally went to the
Adler Planetarium in Chicago, Illinois[24] but was later transferred to the Stafford Air & Space Museum in Weatherford, Oklahoma.[25] The Motion Base
Simulator was transferred to the Texas A&M Aerospace Engineering Department in College Station, Texas,[26] and the Guidance and Navigation
Simulator went to the Wings of Dreams Aviation Museum in Starke, Florida.[27] NASA also made approximately 7,000 TPS tiles available to schools and
universities.[28]

Shuttle Orbiter Specifications (OV-105)  [ edit ]

Data from [29]

General characteristics

Crew: Eight: Commander, pilot, three mission and three payload specialists
Capacity: 2-8 passengers or 25,060 kg (55,250 lb)

Length: 122 ft 2.0 in (37.237 m)
Wingspan: 78 ft 1 in (23.79 m)
Height: 58 ft 7 in (17.86 m)

Wing area: 2,690 sq ft (249.9 m2) [30]

Empty weight: 171,961 lb (78,000 kg)

Max takeoff weight: 242,508 lb (110,000 kg)
Payload to LEO: 24,310 kg (53,590 lb)
Cargo bay dimensions: 60 × 15 ft (18.3 × 4.6 m)

Powerplant: 3 × Rocketdyne Block 2-A RS-25 liquid-fuelled rocket engine, 418,000 lbf (1,860 kN) thrust each
Powerplant: 2 × Aerojet AJ10-190 liquid-fuelled rocket engine, 6,000 lbf (26.7 kN) thrust each

Performance

Maximum speed: 17,320 mph (27,870 km/h, 15,050 kn)
Range: 120–600 mi (190–960 km, 100–520 nmi)
Service ceiling: 607,000–2,110,000 ft (185,000–643,000 m)

Maximum glide ratio: Variable with speed, 1:1 at hypersonic speed - 2:1 at supersonic speed - 4.5:1 at subsonic speed[31]

The cargo bay is 60 ft (18 m) by 15 ft (4.6 m),[32] and could transport 24,400 kg (53,800 lb) to 204 km (127 mi), or 12,500 kg (27,600 lb) to the ISS at
407 km (253 mi).[33] The most massive payload launched by the Space Shuttle was the Chandra X-ray Observatory in 1999 at 50,162 lb (22,753 kg),
including its Inertial Upper Stage (IUS) and support equipment.[34] The Shuttle was capable of returning approximately 16,000 kg (35,000 lb) of cargo to
Earth.[35]

The orbiter's maximum glide ratio / lift-to-drag ratio varied considerably with speed, ranging from 1:1 at hypersonic speeds, 2:1 at supersonic speeds,
and reaching 4.5:1 at subsonic speeds during approach and landing.[31]

Fleet  [ edit ]

Shuttle launch profiles. From left to right: Columbia, Challenger, Discovery, Atlantis, and Endeavour.

Individual Space Shuttle orbiters were named in honor of antique sailing ships of the navies of the world (though the test orbiter Enterprise, originally to
be named "Constitution", had its name changed after the Star Trek starship, itself named after a series of US Navy ships), and they were also numbered
using the NASA Orbiter Vehicle designation system. Three of the names had also been given to Apollo spacecraft between 1969 and 1972: Apollo 11
Command Module Columbia, Apollo 15 Command Module Endeavour, and Apollo 17 Lunar Module Challenger.

While all of the orbiters were externally practically identical, they had minor differences in their interiors. New equipment for the Orbiters was installed in
the same order that they underwent maintenance work, and the newer orbiters were constructed by Rockwell International, under NASA supervision, with
some more advanced, lighter in weight, structural elements. Thus, the newer orbiters (Discovery, Atlantis and Endeavour) had slightly more cargo
capacity than Columbia or Challenger.

The Space Shuttle orbiters were assembled at Rockwell's assembly facility in Palmdale, California,[36] at the federally owned Plant 42 complex.

Orbiter Vehicle Designation  [ edit ]

This section needs additional citations for verification. Please help improve this article by adding
citations to reliable sources in this section. Unsourced material may be challenged and removed.
Find sources: "Space Shuttle orbiter" – news · newspapers · books · scholar · JSTOR (April 2021) (Learn how and when to

remove this message)

Each NASA Space Shuttle designation was composed of a prefix and suffix separated by a dash. The prefix for operational shuttles is OV, for Orbiter
Vehicle. The suffix is composed of two parts: the series and the vehicle number; "0" was used for non-flight ready orbiters, and "1" was used for flight-
ready orbiters. The vehicle number is sequentially assigned within the series, beginning with 1. Therefore, there can never be an OV-100 as it would read
"Orbiter Vehicle Series 1 Vehicle 0". Many proposals to build a second generation of orbiters, externally compatible with the current system but internally
new, refer to them as "OV-200" or "OV-2xx" in order to differentiate them from the "first generation", the OV-100s. This terminology is informal, and it is
unlikely that any Shuttle-derived vehicle built will be given such designation. Challenger was originally intended to be used as a Structural Test Article
(STA), rather than a flight-capable orbiter; as such, the numbering was changed when it was rebuilt. Enterprise, on the other hand, was intended to be
rebuilt into a flight-capable orbiter; it was found to be cheaper to rebuild STA-099 than OV-101, so it remained unflown. The designations were not
altered, despite these changes in plans. An "OV-106" designation was given to the set of structural components manufactured to replace those used in
the construction of Endeavour; however, the contract for these was canceled shortly afterwards, and they were never completed.[37] The "096" and "097"
designators were given to structural test articles that were canceled, but while they exist in some NASA records, the NASA History Office has no official
record of STA-096 and STA-097.[38]

Orbiter vehicles Test articles

Designation Vehicle Designation Vehicle

OV-099 [a] Challenger OV-095 Shuttle Avionics Integration Laboratory (SAIL) mockup

OV-101 Enterprise STA-096 ECLSS Structural Test Article

OV-102 Columbia STA-097 Vibro Acoustic Structural Test Article

OV-103 Discovery OV-098 [b] Pathfinder

OV-104 Atlantis MPTA-098 Main Propulsion Test Article

OV-105 Endeavour

a. ^ Formerly known as STA-099.
b. ^ Retroactive honorary designation

Operational orbiters  [ edit ]

Operational Orbiters

Name Picture OVD First flight
Number of

flights
Last flight Status [39] Ref.

Atlantis OV-104
STS-51-J

October 3–7,
1985

33
STS-135

July 8–21,
2011

Retired.
Displayed at

Kennedy Space

Center Visitor

Complex in

Florida.

[40]

Challenger OV-099
STS-6

April 4–9,
1983

10
STS-51-L

January 28,
1986

Destroyed.
Disintegrated due

to faulty solid

rocket booster on

January 28, 1986.

Debris buried at

Cape Canaveral

LC-31.

[41]

Columbia OV-102
STS-1

April 12–14,
1981

28

STS-107
January 16 –
February 1,

2003

Destroyed.
Broke up on

reentry due to

wing damage

during launch on

February 1, 2003.

Remains of

orbiter stored at

Vehicle Assembly

Building.

Discovery OV-103
STS-41-D
August 30,

1984
39

STS-133
February 24,

2011

Retired.
Displayed at the

Steven F. Udvar-

Hazy Center in

Chantilly, Virginia.

[42]

Endeavour OV-105
STS-49

May 7, 1992
25

STS-134
May 16, 2011

Retired.
Displayed at

California Science

Center in Los

Angeles,

California.

[43]

Columbia was first launched on April 12, 1981. On February 1, 2003, Columbia disintegrated during re-entry on its 28th spaceflight.
Challenger was first launched on April 4, 1983. On January 28, 1986, it disintegrated 73 seconds after launch on its 10th mission.

Discovery was first launched on August 30, 1984. It flew 39 missions, and was NASA's "Return to Flight" vehicle, following the accidental destructions
of Challenger and Columbia. Discovery completed its last mission, STS-133, in March 2011. It is currently on display at the Smithsonian's National Air
and Space Museum Steven F. Udvar-Hazy Center, near Dulles International Airport.
Atlantis was first launched on October 3, 1985. It flew 33 spaceflights including the final Space Shuttle mission, STS-135, in July 2011.

Endeavour was first launched on May 7, 1992. It flew 25 spaceflights, the final being STS-134, launched May 16, 2011.

Test articles  [ edit ]

Test Articles

Picture OVD Name Notes

OV-095 -
Simulator for actual flight hardware and software system testing and training
located in the Shuttle Avionics Integration Laboratory

OV-098 [a] Pathfinder
Orbiter simulator for moving and handling tests. Currently on display at the U.S.
Space & Rocket Center.

MPTA-098 – Testbed for propulsion and fuel delivery systems

STA-099 – Structural test article used for stress and thermal testing, later became Challenger

OV-101 Enterprise

First atmospheric free flight August 12, 1977. Used for approach and landing
tests, not suitable for spaceflight. Formerly located at the Steven F. Udvar-Hazy
Center, the orbiter is currently located on the flight deck of the USS Intrepid (CV-
11) at the Intrepid Sea, Air & Space Museum in New York City.[20]

Mockups  [ edit ]

In addition to the operational orbiters and test articles produced for use in the Shuttle program, there are also various mockup replicas on display
throughout the United States:

Mockups

Name Picture Replicates Location Status

Adventure
Forward
fuselage

Space Center Houston Removed

America
Most except
right-wing

Six Flags Great America Removed

Independence Full Space Center Houston On Display

Inspiration
(California)[44]

Most except
left-wing,
vertical

stabilizer,
and payload
bay doors

Columbia Memorial Space Center In storage

Inspiration
(Florida)[45] Full Shuttle Landing Facility On Display

Resolution![46] Forward
fuselage

Columbia Memorial Space Center Abandoned

Flight statistics  [ edit ]

Key

‡  Test vehicle

†  Lost

Shuttle Designation Flights
Flight
time

Orbits
Longest

flight
First flight Last flight Mir

dockings
ISS

dockings
Sources

Flight Date Flight Date

Enterprise ‡ OV-101 5
00d 00h

19m
0

00d 00h
05m

ALT-12
12

August
1977

ALT-16
26

October
1977

– – [47][48][49][50]

Columbia † OV-102 28

300d
17h
47m
15s

4,808
17d 15h
53m 18s

STS-1
12 April

1981
STS-

107

16
January

2003
0 0 [47][48][51][52][53]

Challenger † OV-099 10
62d 07h

56m
15s

995
08d 05h
23m 33s

STS-6
4 April
1983

STS-51-
L

28
January

1986
0 0 [47][48][54][55]

Discovery OV-103 39

364d
22h
39m
29s

5,830
15d 02h
48m 08s

STS-41-
D

30
August

1984

STS-
133

24
February

2011
1 13 [47][48][56][57]

Atlantis OV-104 33

306d
14h
12m
43s

4,848
13d 20h
12m 44s

STS-51-
J

3
October

1985

STS-
135

8 July
2011

7 12 [47][48][58][59]

Endeavour OV-105 25

296d
03h
34m
02s

4,677
16d 15h
08m 48s

STS-49
7 May
1992

STS-
134

16 May
2011

1 12 [47][48][60][61]

Total — 135
1330d

18h 9m
44s

21,158 — — — — — 9 37 —

Flight history timeline  [ edit ]

See also  [ edit ]

Space Shuttle for program history and description of operations

Buran program (USSR's reusable shuttle program)
Dream Chaser
SpaceX Starship (spacecraft)

Notes  [ edit ]

a. ^ Unofficial honorary designation
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Orbiter Vehicles  Archived  February 9, 2021, at the Wayback Machine
Historic American Engineering Record (HAER) documentation, filed under Lyndon B. Johnson Space Center,
2101 NASA Parkway, Houston, Harris County, TX:

HAER No. TX-116-A, "Space Transportation System, Orbiter Discovery (OV-103) ", 121 photos, 14 measured drawings, 28 photo caption pages

HAER No. TX-116-B, "Space Transportation System, Orbiter Atlantis (OV-104) ", 24 photos, 5 photo caption pages
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