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What is a satellite?




Why satellite are required?
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Frequency Band allocation for
Satellite Operation




TABLE 1.1 Frequency Band Designations

Frequency range, GH=z

0.1-0.3
0.3-1.0
1.0-2.0
2.0—-4.0
4.0-8.0
8.0-12.0
12.0-18.0
18.0-27.0
27.0—-40.0
40.0-75
T5—-110
110-300
S00-3000

Band designation
VHF
UHF
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Applications of Satellites
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Components of direct broadcasting satellite system




Orbits and launching methods




Kepler’s First Law
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Orbital Elements




Orbital Elements




Orbital Elements
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Orbital Elements

Eoceninicity (ey, il defines how stielched oul an ellipse 15 1ol a periect ciicle,
e value ol e colld be determined by ¢ - 1/al bl @
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The main two elements that define the shape an
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https://en.wikipedia.org/wiki/Eccentricity_%28orbit%29
https://en.wikipedia.org/wiki/Semimajor_axis
https://en.wikipedia.org/wiki/Apsis
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Orbital Elements

1 e 01Dl 15 encular, then Wlean anomaly gives the angular position ot the
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Orbital Elements

hate: The eccentricity of the Moon's orbit is eaxagerated for clarity.




Orbital Elements

Review of Orbital Elements
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Orbital Elements
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Perigee

Satellite orbit

Orbital Elements

Orbital plane

1

Equatorial plane

Inclination

inchination

The angle between orbital plane and earth’s
eguatorial plane 15 kKnown as inclination (i) It is
measured at the ascending node with direction
peing east to north. 5o, inclination defines the
orientation of the orbit by considering the
equator of earth as reference
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Longitude of the ascending node(Right ascension of the ascending node
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https://en.wikipedia.org/wiki/Longitude_of_the_ascending_node
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Celestial body

v

-~ Argument of pgriapsis

0 (___"’ —

Longitude of ascending node Reference
direction

True anomaly /

Plane -
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Celestial body 15 any natural body outside of the Earth’s atmosphere.
Fasy exammples are the Moon, sun, and the other planets of our solar
Systen)



Orbits




L ]
at OI'DIL




Orbits
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Kepler’s Second law
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Kepler’s 3 law
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 Earth Orbit Satellites







The following figure depicts the paths of LEO, MEO and GEO

Earth Orbits
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The following figure shows the difference between Geo-synchronous and
Geo-stationary orbits. The axis of rotation indicates the movement of
bEarthy;

Axis of Rotation

Geo-Synchronous Orbit

Geo-Stationary Orbit
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Calendars
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Calendars




Determine which of the following years are leap years: (a)
1987, (b) 1988, (¢) 2000, (d) 2100.

solution

a) 1987/4 = 496.75 (therefore, 1987 is not a leap year)
b) 1988/4 = 497 (therefore, 1988 is a leap year)




Calculate the time in days, hours, minutes, and seconds for
the epoch day 324.95616765.

solution This represents the 324th day of the year plus 0.95616765 mean
solar day. The decimal fraction in hours is 24 X 0.95616765 = 22.948022;
the decimal fraction of this, 0.948022, in minutes is 60 X 0.948022 =
56.881344: the decimal fraction of this in seconds is 60 X 0.881344 =
52.88064. The epoch is at 22 h, 56 min, 52.88 s on the 324th day of the year.

Universal time coordinated is equivalent to Greenwich mean time

(GMT), as well as Zulu (Z) time.




Tropical Year Common Year
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Calculate the average length of the civil year in the
Gregorian calendar.

solution The nominal number of days in 400 years is 400 X 365 = 146,000.
The nominal number of leap years is 400/4 = 100, but this must be reduced
by 3, and therefore, the number of days in 400 years of the Gregorian cal-
endar is 146,000 + 100 — 3 = 146,097. This gives a yearly average of
146,097/400 = 365.2425.

In calculations requiring satellite predictions, it is necessary to
determine whether a year is a leap year or not, and the simple rule is:
If the year number ends in two zeros and is divisible by 400, it is a leap
year. Otherwise, if the year number is divisible by 4, it is a leap year.




Sidereal time
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Numerical

» Find the relationship between sidereal time and solar
time 1n days, Uime and seconds.

1 mean solar day = 1.0027379093 mean sidereal days
= 24" 3™ 56° .55536 sidereal time

= 86,636.55536 mean sidereal seconds

1 mean sidereal day = 0.9972695664 mean solar days

23h 56™ 04% .09054 mean solar time

86,164.09054 mean solar seconds
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