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Navigation instruments are essential tools used by pilots to determine and maintain
their aircraft's position, track, and route during flight. These instruments provide
critical information for safe and efficient navigation. Here are some of the key
navigation instruments commonly found in aircraft:
1. GPS (Global Positioning System):
o Function: Provides accurate position information using signals from
satellites.
o Description: Displays latitude, longitude, altitude, ground speed, and
track.
o Importance: Primary navigation tool for modern aircraft, offering precise

positioning and route guidance.
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2. VOR (VHF Omnidirectional Range):
o Function: Provides radio navigation by defining lines of position called
radials.
o Description: Displays the aircraft's radial from the VOR station.
o Importance: Used for navigation and to define airways and approach

paths.
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3. ADF (Automatic Direction Finder):
o Function: Provides non-directional radio navigation.
o Description: Displays the direction to a radio transmitter.

o Importance: Used for navigation when VOR or GPS signals are

unavailable.

4. DME (Distance Measuring Equipment):
o Function: Measures the slant range distance between the aircraft and a
ground station.
o Description: Displays distance from the DME station.

o Importance: Provides distance information for navigation and approach.
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5. RNAV (Area Navigation) System:

o Function: Allows aircraft to navigate along a desired track independent
of ground-based navigation aids.

o Description: Uses GPS or other navigation sensors to define the aircraft's
position.

o Importance: Provides flexible and efficient navigation routes.
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6. INS (Inertial Navigation System):
o Function: Determines the aircraft's position by measuring its
acceleration and rotation.
o Description: Displays latitude, longitude, and altitude.
o Importance: Provides navigation information independent of external

signals, but requires periodic updates.
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7. Radar Altimeter:
o Function: Measures the aircraft's height above ground level.
o Description: Displays altitude above ground level.

o Importance: Used for terrain avoidance and precision approaches.

K.NEHRU,.M.Tech,(Ph.D)
Assistant Professor 23AST101 Fundamentals of Aerospace Engineering



X 2 ] ) = PUT YO INDICATER
N7
|
TRANSMITTED | | ARCRAFT SK
WAVE JT | ACTS AS REF «
|
\ F‘ REFLECTED WAVE
‘
|
1
|
Mm—_

8. PFD (Primary Flight Display) and MFD (Multifunction Display):
o Function: Display various flight and navigation information, including
navigation aids, waypoints, and flight plan.
o Description: Integrates multiple navigation sources and displays them in
an easy-to-read format.
o Importance: Provides pilots with comprehensive situational awareness.
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9. Flight Management System (FMS):
o Function: Manages the aircraft's navigation and flight plan.
o Description: Allows pilots to input and modify flight plans, and interfaces
with navigation sensors.
o Importance: Provides centralized control of navigation functions,

enhancing flight deck efficiency.
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10. TCAS (Traffic Collision Avoidance System):
o Function: Alerts pilots to potential traffic conflicts and provides
resolution advisories.
o Description: Displays nearby aircraft and provides traffic alerts.

o Importance: Enhances situational awareness and helps prevent mid-air

collisions.
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Example of ACAS Protection Volurme between 5,000 and 10,000 feet (1,524 and 3,048 meters)
These navigation instruments works together to provide pilots with the information
needed to navigate safely and efficiently, especially in challenging weather or airspace

conditions.
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