
 

 الفصل الخامس

space exploration 

Fédération 

Aéronautique Internationale (FAI)

٥٠١



 

sub-orbital

orbital

launch boosters

René Descarte

Blaise Pascal, Florin PérierOtto von Guericke

٥٠٢



 

(Rocketry)

Konstantin Tsiolkovsky

٥٠٣



 

Robert H. Goddard's

Hermann OberthWernher Von Braun

٥٠٤



 

Sputnik -2

R-7SS-6 Sapwood

ExplorerJuno

Mercury ,Gemini  &Apollo 

space shuttle

٥٠٥



 

Enterprise

Columbia   ,Challenger , Atlantis  ,Discovery  ,Endeavour .

Vostok 

Alan B. Shepard JrFreedom

John Glenn

Friendship 7

Mercury الفضوء

Gemini

Gemini

٥٠٦

http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A5%D9%86%D8%B3%D8%A7%D9%86
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%81%D8%B6%D8%A7%D8%A1
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A5%D9%86%D8%B3%D8%A7%D9%86
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A5%D9%86%D8%B3%D8%A7%D9%86
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%81%D8%B6%D8%A7%D8%A1
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%81%D8%B6%D8%A7%D8%A1
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%81%D8%B6%D8%A7%D8%A1


 

Gemini IIIVirgil "Gus" GrissomJohn W. 

Young

NASA

Salyut 

I

Skylab

Buran

Soyu

٥٠٧



 

Challenger

Discovery 

Atlantis

Endeavour

٥٠٨

http://ar.wikipedia.org/wiki/%D9%85%D9%83%D9%88%D9%83_%D8%A7%D9%84%D9%81%D8%B6%D8%A7%D8%A1
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%81%D8%B6%D8%A7%D8%A1
http://ar.wikipedia.org/wiki/%D9%83%D9%88%D9%84%D9%88%D9%85%D8%A8%D9%8A%D8%A7_(%D9%85%D9%83%D9%88%D9%83_%D8%A7%D9%84%D9%81%D8%B6%D8%A7%D8%A1)


 

Mir

TitovManarov

٥٠٩



 

٥١٠



 

٥١١



 

scramjets

spaceplanes

(STS)

٥١٢

http://www.marefa.org/index.php?title=%D9%85%D8%B5%D8%B9%D8%AF_%D8%A7%D9%84%D9%81%D8%B6%D8%A7%D8%A1&action=edit&redlink=1
http://www.marefa.org/index.php?title=%D8%B9%D8%B1%D9%88%D8%A9_%D8%A7%D9%84%D8%A5%D8%B7%D9%84%D8%A7%D9%82&action=edit&redlink=1
http://ar.wikipedia.org/wiki/%D9%86%D8%A7%D8%B3%D8%A7
http://ar.wikipedia.org/wiki/%D9%85%D8%B1%D9%83%D8%A8%D8%A9_%D9%81%D8%B6%D8%A7%D8%A6%D9%8A%D8%A9


 

 

 SRB

 

٥١٣



 

٥١٤

http://ar.wikipedia.org/wiki/%D9%82%D9%85%D8%B1_%D8%B5%D9%86%D8%A7%D8%B9%D9%8A
http://ar.wikipedia.org/wiki/%D8%B5%D8%A7%D8%B1%D9%88%D8%AE
http://ar.wikipedia.org/wiki/%D8%B7%D8%A7%D8%A6%D8%B1%D8%A9_%D8%B4%D8%B1%D8%A7%D8%B9%D9%8A%D8%A9


 

٥١٥



 

٥١٦



 

٥١٧



 

٥١٨



 

٥١٩



 

٥٢٠



 

٥٢١



 

O rings)

٥٢٢



 

٥٢٣



 

٥٢٤



 

٥٢٥



 

(H-1)

٥٢٦



 

٥٢٧



 

٥٢٨



 

٥٢٩



 

٥٣٠



 

٥٣١



 

٥٣٢



 

٥٣٣



 

Non-rocket space launch (NRS)

rocket sled launch

air launch

 Static structures

space tower

٥٣٤



 

Buckling

٥٣٥



 

 Tensile structures

 

 

٥٣٦



 

Skyhooks

tether propulsion

skyhook

Fulton surface-to-air 

recovery system

orbital skyhooks

geostationary

space elevator

٥٣٧



 

Space elevator 

Hypersonic orbital 

skyhooks  :

Orbital rings

٥٣٨



 

 

Orbital rings 

SpaceShaft

Rotovators

٥٣٩



 

Endo-atmospheric tethers

 Dynamic structures

launch loopLofstrom

Keith Lofstrom

٥٤٠



 

Launch loop 

Pneumatic freestanding tower

٥٤١



 

- 

Electrical

mass driver

rail gun

٥٤٢



 

StarTram

٥٤٣



 

Star tram 

coil gun

coil

coilgun 

٥٤٤



 

chemical 

space gun

blast wave accelerator

ram accelerator

ramjetscramjet

٥٤٥



 

ice gun

ramjetAntarctic

٥٤٦



 

Ice gun 

٥٤٧



 

Mechanical 

slingatron

geometries

pneumatic launch systems

٥٤٨



 

- Reaction drives 

Air launch  : 

SpaceshipOne

Spaceplanes  : 

airbreathing

٥٤٩



 

NUCLEAR ROCKET LAUNCHER

Nuclear Test Ban Treaty

Laser propulsion

٥٥٠



 

٥٥١



 

Laser propultion 

- Buoyant lifting

balloon 

Buoyant space port

٥٥٢



 

JP Aerospace

٥٥٣



 

spaceplnes

air-breathing

٥٥٤



 

reentry

٥٥٥



 

٥٥٦

http://www.wired.com/dangerroom/2011/02/russia-space-plane/spaceplane5-2/


 

Lift-to-drag ratio

zoom maneuver

attitude and climb rate

٥٥٧



 

reentry

suborbital

hypersonic

Air breathing

oxidizer

٥٥٨



 

scramjet

ramjets

vectoring

٥٥٩



 

trajectory 

'depressed trajectory

٥٦٠



 

scramjet

VTHL

BOR-4

Buran

 37أكس 

٥٦١



 

 بوران

SpaceShipOneASSET

٥٦٢

http://www.flickr.com/photo_zoom.gne?id=2027929001&size=o


 

 15أكس 

SpaceShipOne 

٥٦٣



 

Electromagnetic launcher

railgun 

٥٦٤

http://ar.wikipedia.org/wiki/%D9%85%D8%AD%D8%B1%D9%83_%D9%83%D9%87%D8%B1%D8%A8%D8%A7%D8%A6%D9%8A


 

Fauchon-Villaplee’s long-range gun concept 

RAILGUN ELECTROMAGNETIC LAUNCHER 

٥٦٥



 

mm

٥٦٦



 

scramjet

٥٦٧

http://www.tomsguide.com/us/slideshow/Shuttle-Railgun,0101-274178-0-2-3-0-jpg-.html


 

Space elevator

٥٦٨

http://www.7aqsa.com/vb/showthread.php?t=30608
http://www.7aqsa.com/vb/showthread.php?t=30608
http://www.7aqsa.com/vb/showthread.php?t=30608
http://www.7aqsa.com/vb/showthread.php?t=30608
http://www.7aqsa.com/vb/showthread.php?t=30608
http://www.7aqsa.com/vb/showthread.php?t=30608


 

مصعد الفضاء يتكون من سلك مشبوك بسطح الأرض وصاعد للفضاء الخارج

geosynchronous orbit

٥٦٩



 

 

 

 

 

٥٧٠



 

Konstantin Tsiolkovsky

٥٧١

http://ar.wikipedia.org/wiki/%D9%82%D8%B3%D8%B7%D9%86%D8%B7%D9%8A%D9%86_%D8%AA%D8%B3%D9%8A%D9%88%D9%84%D9%83%D9%88%D9%81%D8%B3%D9%83%D9%8A
http://ar.wikipedia.org/wiki/%D9%82%D8%B3%D8%B7%D9%86%D8%B7%D9%8A%D9%86_%D8%AA%D8%B3%D9%8A%D9%88%D9%84%D9%83%D9%88%D9%81%D8%B3%D9%83%D9%8A
http://ar.wikipedia.org/wiki/%D9%82%D8%B3%D8%B7%D9%86%D8%B7%D9%8A%D9%86_%D8%AA%D8%B3%D9%8A%D9%88%D9%84%D9%83%D9%88%D9%81%D8%B3%D9%83%D9%8A


 

Arthur ClarkThe Fountains of 

Paradise

٥٧٢



 

Low Earth Orbit’ (200

٥٧٣



 

Final Transferring 

Thrusters

٥٧٤



 

Carbon nano-

tubes

٥٧٥



 

The Space Elevator

٥٧٦



 

٥٧٧



 

٥٧٨




