
The Aircraft System Maintenance Guide

Introduction

Pasquale De Marco has been involved in the aviation 

industry  for  over  40  years,  with  experience  in  both 

maintenance and operations. He has held positions as a 

mechanic, inspector, and manager, and has worked on 

a  wide  variety  of  aircraft,  from  small  single-engine 

planes to large commercial airliners.

In recent years, Pasquale De Marco has been teaching 

aircraft  systems  to  students  at  a  local  community 

college.  He  has  developed  a  unique  approach  to 

teaching that emphasizes hands-on learning and real-

world  applications.  His  students  have  consistently 

praised  his  ability  to  make  complex  topics  easy  to 

understand.

1



Pasquale De Marco wrote this book to provide students 

with  a  comprehensive  overview  of  aircraft  systems. 

The book is designed to be used as a textbook for a one-

semester course in aircraft systems. It can also be used 

as a reference for aircraft maintenance professionals.

The book is  divided into  10  chapters,  each of  which 

covers  a  different  aspect  of  aircraft  systems.  The 

chapters are:

 Aircraft Systems Overview

 Powerplant Systems

 Airframe Systems

 Electrical Systems

 Avionics Systems

 Environmental Control Systems

 Fuel Systems

 Hydraulic and Pneumatic Systems

 Landing Gear Systems

 Inspection and Maintenance
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Each chapter begins with a brief overview of the topic 

and  then  discusses  the  various  components  and 

systems  that  make  up  the  topic.  The  chapters  are 

heavily illustrated with diagrams and photographs to 

help students visualize the concepts being discussed.

The book is written in a clear and concise style, and it is 

designed to be accessible to students with a variety of 

backgrounds.  Pasquale De Marco has also included a 

number  of  exercises  and  review  questions  to  help 

students test their understanding of the material.

Pasquale  De Marco believes  that  this  book will  be  a 

valuable  resource  for  students  and  aircraft 

maintenance professionals alike. He hopes that it will 

help  students  to  develop  a  better  understanding  of 

aircraft systems and to prepare them for a successful 

career in the aviation industry.
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Book Description

The  Aircraft  System  Maintenance  Guide is  a 

comprehensive overview of aircraft systems, designed 

for  both  students  and  aircraft  maintenance 

professionals. The book covers a wide range of topics, 

from  basic  principles  of  aircraft  systems  to  specific 

components and systems.

The book is  divided into  10  chapters,  each of  which 

covers  a  different  aspect  of  aircraft  systems.  The 

chapters are:

 Aircraft Systems Overview

 Powerplant Systems

 Airframe Systems

 Electrical Systems

 Avionics Systems

 Environmental Control Systems

 Fuel Systems

 Hydraulic and Pneumatic Systems
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 Landing Gear Systems

 Inspection and Maintenance

Each chapter begins with a brief overview of the topic 

and  then  discusses  the  various  components  and 

systems  that  make  up  the  topic.  The  chapters  are 

heavily illustrated with diagrams and photographs to 

help readers visualize the concepts being discussed.

The book is written in a clear and concise style, and it is 

designed to be accessible to readers with a variety of 

backgrounds.  Pasquale De Marco has also included a 

number  of  exercises  and  review  questions  to  help 

readers test their understanding of the material.

The Aircraft System Maintenance Guide is a valuable 

resource  for  students  and  aircraft  maintenance 

professionals  alike.  It  provides  a  comprehensive 

overview of aircraft systems and is written in a clear 

and concise style. The book is also heavily illustrated 

with diagrams and photographs, which helps readers 

to visualize the concepts being discussed.
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Whether  you  are  a  student  just  starting  out  in  the 

aviation  industry  or  an  experienced  aircraft 

maintenance  professional,  The  Aircraft  System 

Maintenance Guide is a must-have resource. It will help 

you  to  develop  a  better  understanding  of  aircraft 

systems and to prepare you for a successful career in 

the aviation industry.
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Chapter 1: Aircraft Systems Overview

1.  Definition  and  Classification  of  Aircraft 

Systems

An aircraft system is a group of components that work 

together  to  perform  a  specific  function.  Aircraft 

systems can be classified into two main types: primary 

systems and secondary systems.

Primary systems are essential for the safe operation of 

the aircraft. They include the flight control system, the 

propulsion system, and the electrical system.

Secondary  systems provide  additional  functionality 

and comfort for the passengers and crew. They include 

the  environmental  control  system,  the  hydraulic 

system, and the fuel system.

Each  aircraft  system  is  made  up  of  a  number  of 

components,  such  as  sensors,  actuators,  and 

controllers.  These  components  work  together  to 
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perform the system's function. For example, the flight 

control  system uses sensors to measure the aircraft's 

attitude and position. This information is then sent to 

the  actuators,  which  move  the  control  surfaces  to 

change the aircraft's flight path.

Aircraft  systems  are  designed  to  be  reliable  and 

efficient. They are also designed to be easy to maintain 

and repair. This is important because aircraft systems 

must  be  able  to  operate  safely  and reliably  for  long 

periods of time.

The classification of aircraft systems is important for a 

number of reasons. First, it helps to ensure that all of 

the  aircraft's  systems  are  properly  designed  and 

installed. Second, it helps to facilitate the maintenance 

and  repair  of  aircraft  systems.  Third,  it  provides  a 

common  framework  for  discussing  aircraft  systems 

with other engineers and technicians.
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1.1 Primary Systems

The primary systems of an aircraft are essential for its 

safe operation. They include the following:

 Flight control system: The flight control system 

controls  the  aircraft's  attitude  and  position.  It 

consists of the following components:

 Control yoke or stick

 Rudder pedals

 Ailerons

 Elevators

 Rudder

 Propulsion  system: The  propulsion  system 

provides the thrust needed to move the aircraft 

through  the  air.  It  consists  of  the  following 

components:

 Engines

 Propellers or turbines

 Fuel system
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 Electrical  system: The  electrical  system 

provides  the  power  needed  to  operate  the 

aircraft's  systems.  It  consists  of  the  following 

components:

 Generators

 Batteries

 Wiring

1.2 Secondary Systems

The  secondary  systems  of  an  aircraft  provide 

additional functionality and comfort for the passengers 

and crew. They include the following:

 Environmental  control  system: The 

environmental  control  system  regulates  the 

temperature, humidity,  and pressure inside the 

aircraft. It consists of the following components:

 Air conditioning system

 Heating system

 Ventilation system
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 Hydraulic  system: The  hydraulic  system 

provides  the  power  needed  to  operate  the 

aircraft's landing gear, flaps, and other systems. 

It consists of the following components:

 Hydraulic pumps

 Hydraulic lines

 Hydraulic actuators

 Fuel system: The fuel system stores and supplies 

the fuel needed to power the aircraft's engines. It 

consists of the following components:

 Fuel tanks

 Fuel lines

 Fuel pumps

1.3 Conclusion

Aircraft systems are essential for the safe and efficient 

operation of aircraft. They are classified into two main 

types:  primary  systems  and  secondary  systems. 

Primary systems are essential for the safe operation of 
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the  aircraft,  while  secondary  systems  provide 

additional functionality and comfort for the passengers 

and crew.
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Chapter 1: Aircraft Systems Overview

2. Basic Principles of Aircraft Systems

Aircraft  systems  are  designed  to  work  together  to 

provide the necessary functions for safe and efficient 

flight. These systems include the powerplant, airframe, 

electrical,  avionics,  environmental  control,  fuel, 

hydraulic, pneumatic, and landing gear systems.

Each system has its own unique function, but they all 

work together to keep the aircraft flying. For example, 

the powerplant system provides the thrust to move the 

aircraft  forward,  while the airframe system provides 

the structure and shape of the aircraft. The electrical 

system provides power for the aircraft's  systems and 

equipment,  while  the  avionics  system  provides 

navigation  and  communication.  The  environmental 

control system provides a comfortable environment for 

the passengers and crew, while the fuel system stores 

and delivers fuel to the engines. The hydraulic system 
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provides power for the aircraft's control surfaces and 

landing  gear,  while  the  pneumatic  system  provides 

power for the aircraft's brakes and tires.

Aircraft  systems  are  designed  to  be  redundant, 

meaning that there is more than one way to perform a 

particular function.  This  redundancy helps to  ensure 

that the aircraft can continue to fly even if one system 

fails. For example, the aircraft may have two engines, 

so that if one engine fails, the aircraft can continue to 

fly on the other engine. The aircraft may also have two 

electrical generators, so that if one generator fails, the 

aircraft can continue to fly on the other generator.

Aircraft  systems  are  also  designed  to  be  fail-safe, 

meaning that they will not cause the aircraft to crash if 

they  fail.  For  example,  the  aircraft's  flight  control 

system is designed to be fail-safe, so that if one of the 

flight controls fails, the aircraft will still be able to fly.

The basic principles of aircraft systems are essential for 

understanding  how  aircraft  work.  By  understanding 
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these  principles,  you  can  better  understand  how  to 

maintain and operate aircraft safely and efficiently.
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Chapter 1: Aircraft Systems Overview

3. System Integration and Interoperability

System  integration  is  the  process  of  combining 

different  systems  into  a  single,  cohesive  unit.  In  the 

context of aircraft, this means ensuring that all of the 

aircraft's systems work together seamlessly to provide 

safe and efficient operation.

Interoperability  is  the  ability  of  different  systems  to 

work together effectively. In the context of aircraft, this 

means that all of the aircraft's systems must be able to 

communicate  and  exchange  data  with  each  other  in 

order to function properly.

System integration and interoperability are critical to 

the safe and efficient operation of aircraft. By ensuring 

that  all  of  the  aircraft's  systems  work  together 

seamlessly, aircraft manufacturers can help to reduce 

the  risk  of  accidents  and  improve  the  overall 

performance of their aircraft.
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There  are  a  number  of  challenges  associated  with 

system integration and interoperability in aircraft. One 

challenge is the sheer number of systems that must be 

integrated.  Modern  aircraft  can  have  hundreds  of 

different  systems,  each  of  which  must  be  able  to 

communicate  and  exchange  data  with  the  other 

systems.

Another challenge is the diversity of systems that must 

be  integrated.  Aircraft  systems  can  be  mechanical, 

electrical,  hydraulic,  pneumatic,  and  even  electronic. 

Each type of system has its own unique requirements, 

and  these  requirements  must  be  taken  into  account 

when integrating the systems.

Despite  the  challenges,  system  integration  and 

interoperability are essential to the safe and efficient 

operation of aircraft. By overcoming these challenges, 

aircraft  manufacturers  can help  to  ensure  that  their 

aircraft are safe, reliable, and efficient.
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Here are some specific examples of system integration 

and interoperability in aircraft:

 The flight control system integrates the aircraft's 

control surfaces, such as the ailerons, elevators, 

and rudder, with the pilot's controls. This system 

allows  the  pilot  to  control  the  aircraft's  flight 

path.

 The  navigation  system  integrates  the  aircraft's 

sensors, such as the GPS and inertial navigation 

system,  with  the  pilot's  displays.  This  system 

allows  the  pilot  to  determine  the  aircraft's 

position and navigate to its destination.

 The  communication  system  integrates  the 

aircraft's  radios  and  antennas  with  the  pilot's 

controls.  This  system  allows  the  pilot  to 

communicate  with  other  aircraft  and  ground 

personnel.

These are just a few examples of the many systems that 

must  be  integrated  and  interoperable  in  order  to 

18



ensure the safe and efficient operation of aircraft. By 

understanding  the  challenges  and  overcoming  them, 

aircraft  manufacturers  can help  to  ensure  that  their 

aircraft are safe, reliable, and efficient.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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