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Setting          in the orbital equation yields:

9- CIRCULAR ORBITS (E=0)

 That is , which means the orbit  of      
around     is a circle.

(1)

around     is a circle.

(1) (1)

(2)
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 The time T required for one orbit is known as the period.

 Because the speed is constant, the period of a circular 
orbit is easy to compute:
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 So that

(3)

 So that

 The specific energy of a circular orbit is found by setting         
in the equation of orbital specific energy: 

 Employing                yields:

(4)
(NOTE11.P52.{1})
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 Plot the speed v and period T of  a satellite in circular LEO 
as a function of altitude z.

Solution:
 Equation (2) and (3) give the speed and period,
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EXAMPLE 9.1

 These relation are graphed in the below figures:
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 Calculate the altitude         and speed       of a 
geostationary earth satellite: (NOTE12.P53.{1}) 

- GEO (Geostationary Equatorial Orbit)

- Sidereal day: the time it takes the earth to complete or 
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EXAMPLE 9.2

rotation relative to inertial space. (the fixed stars)

- Synodic day: ( the ordinary 24-hour day), the time it 
takes the sun to apparently rotate once around the 
earth, from high noon one day to high noon the next.

- Earth inertial angular velocity      is:

(7)
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 Solution:

 The speed of the satellite in its circular GEO of radius        is:
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(a)

EXAMPLE 9.2EXAMPLE 9.2

 On other hand:

 Solving for          yields: Solving for          yields:

 Substituting Equ.(7) we get:

(8)

 Therefore, the distance of the satellite above the earth�s 
surface is:

 Substituting Equ.(8) into (a) yields the speed:

(9)
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 Calculate the maximum latitude and the percentage of 
the earth�s surface visible from GEO.

Solution:
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EXAMPLE 9.3

(a)

To find the maximum viewable latitude      use above 
figure, from which it is apparent that: 
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Where km, km, therefore: 
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(b)

EXAMPLE 9.3EXAMPLE 9.3

 The surface area S visible from 
GEO is the shaded region 
illustrated in figureillustrated in figure

 It can be shown that the area S is 
given by:

 Therefore, the percentage of the hemisphere visible from 
GEO is:

 Which of course means that 42.4 of the total surface of the 
earth can be seen from GEO.
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