Attitude Control & Orbit Control

The attitude of a satellite refers to its orientation in space. Much of
the equipment carried aboard a satellite is meant for the purpose of

controlling its attitude. to ensure that
directional antenna the case of earth
environmental ust cover the
required regig control. A
number of f@i he attitude,
some exa e moon,
solar radi

hich is
used for gh the
two are ust be
available I of any
tendency fa red to as
horizon detet against the

t, the center
of the eart N , attitude-
control process takes place aboard the satellite, but it is also possible for
control signals #€ ittec m..eé Ol attitude data
: O , % .
obtained ASER (8. JWNENEVET jd (‘)Ui‘ﬁoﬂ& " ired, an
attitude g S S'needed ve this



Controlling torques may be generated in a number of ways. Passive
attitude control refers to the use of mechanisms which stabilize the
satellite without putting a drain on the satellite’s energy supplies; at most,
infrequent use is made of these supplies for example, when thruster jets

are impulsed to provide correclivasiosgide. Fxamples of passive attitude
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an equatorial orbit, movement of the satellite about the roll axis moves the
antenna footprint north and south; movement about the pitch axis moves
the footprint east and west; and movement about the yaw axis rotates the
antenna footprint.
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Spinning Satellite Stabilization

Spin stabilization may be achieved with cylindrical satellites. The
satellite is constructed so that it is mechanically balanced about one
particular axis and is then set spinning around this axis. For geostationary
satellites, the spin axis is agdjis ’
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Th rall effect is that the spin rate will decrease, and t rection
of the angular spin axis will change. Impulse-type thrusters, or jets, can
be used to increase the spin rate again and to shift the axis back to its correct
N-S orientation.




Nutation, which is a form of wobbling, can occur as a result of the
disturbance torques and/or from misalignment or unbalance of the control
jets. This nutation must be damped out by means of energy absorbers
known as nutation dampers. The antenna feeds can be connected directly
to the transponders without the necdda 'frequency rotary joints, while
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some point the wheel saturates. In effect, it es its
maximum allowable angular velocity and can no longer take in any more
momentum. Mass expulsion devices are then used to unload the wheel,
remove momentum from it. The operation of the mass expulsion devices
consumes part of the satellite’s fuel supply.
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