SATELLITES IN ORBI




DEFINITIONS: SPACE

Space Is a place free from obstacles.

* An altitude at which an aircraft cannot fly due to
the lack of aerodynamic force.

Quter Space Law Treaty

 International law to ensure that the governments
of all countries have no claim of sovereignty over
the space or the moon.

« Most of the members of UN involved in space
activities have signed this treaty which is
administered by ITU.




CLASSIFICATION OF SPACE

» Air space. Region below 100
km from the earth's surface.

« Quter space: cosmic space
and falls between 100 km and

42,000 km: Aerodynamic lift is
Ineffective and Is taken over by
the centrifugal force.

* Deep space: Regions beyond
42,000 km fall in this category

which Is not In use for the
communication satellites.




ACTIVE SATELLITES

Unlike Passive Satellites, Active Satellites

employ transponders to process and ) f
transmit signals. LN

They use bend-pipe technology where

frequency translation and amplification ‘y& - éa
take place in the transponder before the S
signal is beamed back to the earth.

Further, most contemporary R / \
communication satellites employ  Ground - xsm
regenerative technology in which @' Lot s

demodulation/demultiplexing takes place
thus allowing Intersatellite Links (ISL). 4
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1. The point in orbit when satellite is farthest from the
earth or primary body is called apogee.
2. The apogee depends on the eccentricity and is equal to

a(l + e), where a is the major axis of the ellipsoid and e i;s,
the eccentricity.
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In an elliptical orbit the distance of satellite from primary body

varies.
. The point in orbit when satellite is nearest to the earth or primary

body is called perigee.
. The perigee depends on the eccentricity and is equal to a(l - e), 4

where a is the major axis of the ellipsoid and e is the eccentricity.
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PROGRADE ORBIT

* When a man-made satellite orbits in the same direction

as the direction of revolution of earth, the orbit is called
prograde orbit.

Launching of the satellite is necessarily in prograde orbit.
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SOME IMPORTANT FACTS (1)

 Diameter of sun =1,391,4 000 Km
« Diameter of Jupiter = 139,822 km
« Diameter of Saturn = 116,464 km
« Diameter of Uranus = 50,724 km

« Diameter of Neptune = 49,244 km
 Diameter of Earth = 12,732 Km

« Diameter of Venus = 12,104 km
 Diameter of Mars = 6,779 Km

« Diameter of Mercury = 4,879 km

Jupiter’'s mass one-thousandth that of the Sun, but two-
and-a-half times that of all the other planets in the Solar
System combined. 8
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SOME IMPORTANT FACTS (2)

North Pole

South Pole
Equatorial diameter

12,756 km

Polar diameter
12,714 km

1. What is the speed of a
stationery object on the
earth’s surface along the
equator?

2. What is the speed of a
stationery object on the
earth’s surface at the north
pole?



RETROGRADE ORBITS

1. When a man-made satellite orbits in the opposite direction than
that of the direction of revolution of earth, the orbit is called
retrograde orbit.

2. Retrograde orbits are more expensive to launch than prograde
orbits because the rocket has to burn more fuel to overcome the
Initial rotation imposed on the satellite because Earth’s rotation.

3. Sun-synchronous satellites are launched In retrograde orbits
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SUN-SYNCHRONOUS SATELLITES (1)

1. In a sun-synchronous orbit, the
satellite passes over the same
part of the Earth at roughly the
same local time each day.

2. This can make communication
and various forms of data
collection very convenient.

3. For example, a satellite in a sun-
synchronous orbit could observe
the cloud cover of a city at noon.
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SUN-SYNCHRONOUS SATELLITES (1)

The satellite Is placed in a way so that the
angle between the orbital plane and the line
joining Earth and the sun remains constant.
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DAWN-TO-DUSK ORBIT

. Down —to Dusk satellite trails the Earth's
shadow.

. When the sun shines on one side of the
Earth, it casts a shadow on the opposite
side of the Earth, i.e night-time.

. Because the satellite never moves into
this shadow, the sun's light is always on
It (sort of like perpetual daytime).

. Since the satellite is close to the shadow,
the part of the Earth the satellite is
always at sunset or sunrise.

. This allows the satellite to always have

Its solar panels in the sun.

. Radarsat is an example of a satellite in a

low sun-synchronous orbit 13



http://satellites.spacesim.org/english/glossary/sz.html#solar
http://satellites.spacesim.org/english/glossary/lr.html#rdsat

— H!ICLINATION ANGLE

* The angle between orbital plane and earth's
equatorial plane is called angle of inclination.
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INCLINATION ANGLE

1. An inclination angle of O degrees
occurs when satellite moving in the
direction of rotation of the Earth in a
plane parallel to the equator.

2. Orbit with an inclination angle greater
than O degrees and less than 90
degrees is a prograde orbit.

3. Orbit with an inclination angle of 90
degrees is a polar orbit.

4. Orbit with an inclination angle greater
than 90 degrees Is a retrograde orbit.
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ASCENDING NODE

1. Anpolar satellite
crosses the equatorial
plane twice, once while
going from south to
north and once
travelling from north to
south.

2. The point of
Intersection of orbit
path with the equatorial
plane while travelling
from south to north is
called ascending
node.
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DESCENDING NODE

1. Apolar satellite crosses

the equatorial plane Noen bemiphe

. . . 2h
twice, once while going

from south to north and Nomma
once travelling from
north to south.

2. The point of intersection
of orbit path with the
equatorial plane while |
travelling from north to i
south is called :
descending node.
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SATELLITE AXES
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« The satellite being in space, to keep the spacecraft in proper
position it is necessary to define the axes that control the
spacecratft.

« The three axes of control are roll, pitch and yaw 18



SATELLITE AXES: ROLL

* The tangent along the _
orbit path is called the O SR
roll axis. ‘

* Around the roll axis
the satellite can either
tilt towards north or
south.

« A tilt towards north Is
said to be positive
roll while a tilt
towards south Is
called negative roll.
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SATELLITE AXES: PITCH

The axis of satellite
perpendicular to the
orbit path is called pitch
axis.

A satellite rotates
around the pitch axis.

The pitch rotation can
be either eastwards
called positive pitch or
westwards called
negative pitch.

The Earth's pitch axis is
polar axis.
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SATELLITE AXES: YAW

1. Yaw Is the axis, which is
directed towards the
centre of the earth.

2. Along this axis the
satellite can either rotate
clockwise or
anticlockwise.

3. Aclockwise rotation is
positive yaw and
anticlockwise rotation Is
negative yaw .

Yaw
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SLANT RANGE

» The line of sight distance from a Satellite 3

particular point on the earth to
satellite Is called slant range. /

Sub-satellite
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