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EE418- Satellite Communications
Dr. Ali Muqaibel

Assignment # 2                                                                               Due:

Orbital Mechanics
1. A new observation satellite is to be placed in a circular equatorial orbit so that it moves in the same direction as the earth's rotation. Using an active radar system, the satellite will store data on surface barometric pressure and play the data back to a controlling earth station after each trip around the world. The orbit is to be designed so that the satellite is directly above the controlling earth station, once every four hours. The earth station antenna cannot receive below 10o above local horizon in any direction. Taking the earth's radius to be exactly 6370 km. and the earth's rotational period to be exactly 24 hours, find the following quantities:

a) The satellites angular velocity in radians per second.

b) The orbital period in hours.

c) The orbital radius in km.

d) The orbital height in km.

e) The satellite linear velocity in meters per second.

f)  The time interval in minutes for which the controlling earth station can communicate with satellite on each pass. 
2. For practical reasons, typical minimum elevation angles used by earth stations operating in the commercial fixed services using satellites (FSS) communication bands are as follows: C band 5o; Ku band 10o; and Ka band 20o.

a) Determine the minimum and maximum range in kilometers from an earth station to a geostationary in three bands.

b) To what round-trip signal propagation time do these ranges correspond?

3. Write a Matlab program to locate the satellite within the orbital plane (i.e. implement the steps in page 27).  Assume tp=0, Arabsat (GEO) with orbital height 35,678.03 km. and  
a) Fill the table below.
b) Show a plot illustrating the satellite orbit for one full period.
c) Study the impact of changing the eccentricity. Show some plots.
	time
	x0
	y0

	0
	
	

	6 hours
	
	

	12 hours
	
	

	18 hours
	
	


Hints: you can use fzero in Matlab. Remember that acos is limited in range. Include the code in with your submission.
For this homework: work in a group of two and submit one document.
Good luck , Dr. Ali H. Muqaibel

