
 

Kako?

  z raketnim motorjem
  z ionskim motorjem
  s sončnim jadrom
  z mikromotorji
  z inercialnimi kolesi



 

Kako? Raketna enačba
(Ciolkovski)



  

Raketna 
enačba



  

Raketna enačba



 

raketni motor

vodik in kisik 
(ki ga peljemo s seboj)

izstopna hitrost <5 km/s
sila do 106N.

Idealno:
na izhodu
enak tlak
kot okolica.



  

Saturn V

Function Manned LEO and Lunar launch vehicle 
Manufacturer Boeing (S-IC) North American (S-II) Douglas (S-IVB) Country of origin United States 
Size Height 363.0 feet (110.6  m) Diameter 33.0 feet (10.1  m) Mass 6,699,000 pounds (3,039,000 kg) Stages 3 
Capacity Payload to LEO 262,000 pounds (119,000 kg) Payload toTLI (100,000 pounds (45,000 kg)) 
Associated rockets Family Saturn Derivatives Saturn INT-21 
Launch history Status Decommissioned Launch sites LC-39, Kennedy Space Center 
Total launches 13 Successes 11 Failures 0 Partial failures 2 (Apollo 6 and Apollo 13) 
Maiden flight November 9, 1967 (SA-501) Last flight December 6, 1972
First Stage - S-IC Length 138.0 feet (42.1  m) Diameter 33.0 feet (10.1  m) Empty mass 288,000 pounds 
(131,000 kg) Gross Mass 5,000,000 pounds (2,300,000 kg) Engines 5 Rocketdyne F-1 
Thrust 7,648,000 pounds-force (34,020,000 N) Specific impulse 263 sec (2580 N-s/kg) Burn time 150 seconds 
Fuel RP-1/LOX 
Second Stage - S-II Length 81.5 feet (24.8  m) Diameter 33.0 feet (10.1  m) Empty mass 80,000 pounds 
(36,000 kg) Gross Mass 1,060,000 pounds (480,000 kg) Engines 5 Rocketdyne J-2 
Thrust 1,000,000 pounds-force (4,400,000 N) Specific impulse 421 sec (4130 N-s/kg) Burn time 360 seconds 
Fuel LH2/LOX 
Third Stage - S-IVB Length 61.6 feet (18.8  m) Diameter 21.7 feet (6.6  m) Empty mass 23,000 pounds 
(10,000  kg)[citation needed] Gross Mass 266,400 pounds (120,800 kg) Engines 1 Rocketdyne J-2 
Thrust 225,000 pounds-force (1,000,000 N) Specific impulse 421 sec (4130 N-s/kg) Burn time 165 + 335 seconds 
(2 burns) Fuel LH2/LOX
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Izstrelitev Apolla 11



  

Apollo 11: ločitev stopenj



Za izstrelitev satelita v nizko tirnico je 
potrebna 

sprememba kinetične energije 

 MNOGO VEČJA

od spremembe potencialne energije

Zakaj?

Stolpi ne pomagajo!



  

Medplanetarni poleti



  

Hohmannova prenosna tirnica



  

Bieliptična prenosna tirnica



  

Let sond Voyager - gravitacijska frača



  

Sonda Cassini



  

Ionski motor

Ta in naslednje prosojnice: avtor Martin Vodopivec

izstopna hitrost ~30 km/s
Sila ~0.1 N .

mikropogoni
inercijska kolesa



  



  



  

Sončno jadro



  



  



  

 Aleš Česen: seminar Umetni sateliti Zemlje pri 
prof. Žumru leta 2007/8.

 http://www.heavens-above.com/
 http://www.satobs.org/
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