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The Estimation of Fuel Consumption of Satellites
and Orbit Analysis under Orbit Perturbations

Do-hee Jung* , Sang-Kee Lee*

ABSTRACT

In this work variations of orbital parameters are first derived from the perturbation equations using
difference equation method under Earth oblateness and atmospheric drag. A simple and effective scheme is
proposed to compute the required delta v and fuel consumption to compensate for atmospheric drag. The
scheme is applied to KOMPSAT example. And by means of numerical simulations we quantitatively
analyze influences due to each perturbation source, i.e., nonsperical Earth, atmospheric drag , third body
gravities (Sun , Moon ), and solar radiation.
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Table 2. Estimated Fuel Consumption Due to
Atmospheric Drag

] Sa Se Dellta v, m/sec | Fuel/3yrs. ko | Fuel/3ys, ko
(per tum) (per tum) {pet tum) {worst) {Jacchia 1970)

0.0000 3.1062839E+12 0.00 1.4797925E-04 5 77\875ﬂkﬁ B 73.5748552
0.0005| 3.1062841E+12)  13.76]  1.4797924E-04 $.7718520 3.5748550]
0.0010) 3.1062847E+12|  27.52|  1.47979226-04 5.7718509 3.5748543|
0.0015| 3.1062857E+12|  41.28]  1.4797917E-04 5.7718491 3.5748532)
0.0020| 3.1062870E+12|  55.04]  1.4797911E-04 5.7718466 3.5748517|
0.0025| 3.1062888E+12]  68.80 1.4797902E-04 §.7718433 3.5748497|
0.0030] 3.1062909E+12 82.57| 1.4797892E-04. 5.7718394 3.5748472]
0.0035| 3.1062934E+12| 96.33]  1.4797880E-04 5.7718347] 3.5748443]
0.0040| 3.1062964E+12] 110.10| 1.4797866E-04 5.7718293 3.5748409)
0.0045] 3.1062997E+12| 123.80 1.4797850€~04! 5.7718232 3 5748372
0.0050[ 3 1063(;3EH2 137.60 1.4797833E-04] 5.7718163 3.5748329]
0.0055| 3.1063074E+12| 151.40) 1.4797813E-04 57718087 3.5748282,
0.0060} 3.1063119E+12] 165.10(  1.4797792E-04 5.7718004 3.5748231
0.0065| 3.1063167E+12| 178.90}  1.4797763E-04 5.7717914 3.5748175|
0.0070| 3.1063220E+12| 192.60] 1 4797%445—04 5.7717817 3.5748115
0.0075{ 3.1063276E+12] 206.40(  1.4797717E-04 57717712 3.5748050|
0.0080] 3.1063336E+12] 220.20]  1.4797688E-04 5.7717600) 3.5747980]
0.0085| 3.1063400E+12| 233.90| 1 4797653E-04 5.7717481 3.5747907|
0.0090| 3.1063468E+12| 247.70  1.4797626E—04] 5.7717355 3.5747828|
0.0095| 3.1063540E+12| 261.40]  1.4797592E-04 5.7717222 3.5747746|
0.0100| 3.1063616E+12] 275.20 1.4797555E-04 5.7717081 3.5747659|
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Fig. 2 KOMPSAT Satellite track on the earth
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