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and development, manufacture, operation and support of aircraft as well as topics such as
infrastructure operations, and developments in research and technology. The intention is to
provide a source of relevant information that will be of interest and benefit to all those people
working in aerospace.

Avionic systems are an essential and key component of modern aircraft that control all
vital functions, including navigation, traffic collision avoidance, flight control, data display
and communications. It would not be possible to fly today’s advanced aircraft designs without
such sophisticated systems.

This 2" edition of Civil Avionics Systems provides many additions to the original edition,
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a more in-depth description of the wide range of systems used in today’s aircraft.

Peter Belobaba, Jonathan Cooper and Allan Seabridge



Preface to Second Edition

It has been over ten years since the first edition of Civil Avionics Systems was published. The
book has been in print since that time and it is used as a course text book for a number of
university undergraduate and postgraduate courses. It continues to be popular with students
and practitioners, if the sales are anything to go by, and the authors continue to use it as the
basis of lectures whilst continuously updating and improving the content.

However, much has happened in the world of commercial aviation and in the technological
world of avionics since the first publication, prompting a serious update to the book. Despite
worldwide economic recession, people still feel a need to fly for business and leisure purposes.
Airlines have introduced new and larger aircraft and also introduced more classes to improve
on the basic economy class, with more people choosing premium economy and even business
class for their holiday flights. This has seen the introduction of the world’s largest airliner, the
Airbus A380, and an airliner seriously tackling some of the environmental issues in the form
of the Boeing B787.

In the field of avionics there have been many advances in the application of commercial
data bus networks and modular avionic systems to reduce the risk of obsolescence. Global
navigation systems including interoperability of European, US, Russian and Chinese systems
and associated standards will seek to improve the ability of aircraft to navigate throughout
the world, maybe leading to more ‘relaxed’ rules on navigation and landing approaches. The
crew have been served well with ergonomically improved flight decks providing improved
situational awareness through larger, clearer, head-down displays and the addition of head-up
displays, with enhanced flight vision and synthetic vision systems.

Propulsion systems have improved in the provision of thrust, reduced noise, improved
availability and economic operation. Modern airliners are beginning to move towards more-
electric operation.

All these topics and more are covered in this new edition, at considerable effort to keep the
book to a reasonable number of pages.
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cockpit displays and flight management systems.

Avionics is an acronym which broadly applies to AVIation (and space) electrONICS. Civil
avionic systems are a key component of the modern airliner and business jet. They pro-
vide the essential aspects of navigation, human machine interface and external communi-
cations for operation in the busy commercial airways. The civil avionic industry, like the
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population, it will be of interest to people working in marketing, procurement, manufactur-
ing, commercial, financial and legal departments. Furthermore it is intended to complement
undergraduate and post graduate courses in aerospace systems to provide a path to an excit-
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ABS automatic braking system

AC alternating current

AC Advisory Circular

ACARS ARINC Communications and Reporting System
ACE actuator control electronics
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ACP audio control panel

ADC air data computer

ADC analogue to digital conversion/converter
ADD airstream direction detector

ADF automatic direction finding

ADI attitude director indicator

ADI aircraft direction indicator

ADIRS Air Data & Inertial Reference System
ADIRU Air Data and Inertial Reference Unit (B777)
ADM air data module

ADP air-driven pump

ADS-A automatic dependent surveillance — address
ADS-B automatic dependent surveillance — broadcast
AEW airborne early warning

AEW&C Airborne Early Warning and Control

AFDC autopilot flight director computer

AFDS autopilot flight director system

AFDX Aviation Full Duplex

AH artificial horizon

AHRS attitude and heading reference system

AIM Apple-IBM—Motorola alliance

AIMS Aircraft Information Management System (B777)
Al aluminium

ALARP As Low as Reasonably Practical

ALT barometric altitude
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ANO Air Navigation Order

ANP actual navigation performance

AoA angle of attack
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AOR-E Azores Oceanic Region — East
AOR-W Azores Oceanic Region — West

APEX Application Executive

API Application Programming Interface
APU auxiliary power unit

AR Authorisation Required

ARINC Air Radio Inc.

ARM Advanced RISC machine

ASCB Avionics Standard Communications Bus (Honeywell)
ASCII American Standard Code for Information Interchange
ASI airspeed indicator

ASIC application-specific integrated circuit
ASPCU air supply and pressure control unit
ASTOR Airborne Stand-off Radar

ATA Air Transport Association

ATC air traffic control

ATI air transport indicator

AtoD analogue to digital

ATM air traffic management

ATN aeronautical telecommunications network
ATR Air Transport Radio

ATS air traffic services

ATSU Air Traffic Service Unit — Airbus unit to support FANS
AWACS Airborne Warning and Control System
AWG American Wire Gauge

B Blue Channel (hydraulics) Airbus
BAG bandwidth allocation gap

BAT battery

BC bus controller

BCD binary coded decimal

BGA ball grid array

BGAN Broadcast Global Area Network

BIT built-in-test

BLC battery line contactors

BPCU bus power control unit

BPCU brake power control unit
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1
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A
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CCR
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CD
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CDR
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CFIT
CFR
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CMA
CMCS
C-MOS
CMS
CNS
CO,
Cof G
COM
COMMS

o000 n

bits per second

basic area navigation

brake system control unit

bus tie breaker

bus tie contactor

brake temperature monitoring unit

Centre

Centre Channel (hydraulic) Airbus

C Band (3.90 to 6.20 GHz)

Centre 1 (Boeing 777)

Centre 2 (Boeing 777)

Course/Acquisition — GPS Operational Mode
Civil Airworthiness Authority

a widely used industrial data bus developed by Bosch
calibrated air speed

Certification Authorities Software Team
Automatic Approach Category I

Automatic Approach Category 11
Automatic Approach Category III
Category I Autoland

Category II Autoland

Category IITA Autoland

Category IIIB Autoland

common cause analysis

common computing resource
communications control system

collision detection

candela per square metre

control and display unit

critical design review

constant frequency

course to a fix

controlled flight into terrain

Code of Federal Regulations

configurable logic block

common mode analysis

Central Maintenance Computing System (Boeing)
complementary metal-oxide semiconductor
Central Maintenance System (Airbus)
Communications, Navigation, Surveillance
carbon dioxide
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command
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