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Abstract

The resolution of Earth images taken from a satellite has close relation with satellite’s
altitude. If a satellite has lower altitude, it gets a picture having better resolution.
However the satellite will be exposed to heavier air drag and will spend more fuel
to maintain its altitude for a desired mission. Therefore, in this study, the required
fuel to maintain very low earth orbit(LEQO) with severe air drag is analyzed using
optimization method such as collocation method. The required fuel to maintain the
low altitude has significantly increased as the mission altitude is lowered and the solar
activity 1s maximized. This study also shows that the fuel reduced by increasing

the period of the satellite maneuver is very small, and that slightly increasing the
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# 1. AFHE G449 (Jacobsen 2005).
2237} AL A oA A S (pan/ms) % (km)  #HEE (km)
o= 1999.9.24 IKONOS 1.0 / 4.0 680 15
2001.10.18 QuickBird 0.6 /2.4 450 16.8
2003.6.26 OrbView-3 1.0 / 4.0 470 8
2007.9.18 WorldView-1 0.5/ 496 17.6
2008( 1 4) GEOEYE-1 0.41 / 1.65 6834 15.2
oj~etd  2000.12.5 EROS A 1.8 / 500 12.6
2006.4.25 EROS B 0.7 / 500 7
g Fa 2002.5.4 SPOT-5 2.5 / 10.0 822 60
eh 2k 2004.5.20 FORMOSAT-2 2.0 / 8.0 891 24
Eel= 1999.12.21  KOMPSAT-1 6.6 / 685 17
2006.7.28 KOMPSAT-2 1.0 / 4.0 685 15

satellite’s mission altitude is much effective in reducing the amount of fuel to maintain
its altitude. The calculated fuel to maintain very low earth orbit in this study would

give useful information in planning the budget of fuel and cost for LEO satellites.

Keywords: low earth orbit, optical resolution, fuel optimization, altitude maintenance
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Orbit Decay at Solar Maximum

Orbit Decay at Solar Minimum
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# 3. =7 Al ¥ (http://www.busek.com).
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Fuel consumption for Syears
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