
Air  Intake  Engineering:  Fundamentals 

and Applications

Introduction

Air  intake  engineering  is  a  critical  discipline  in  the 

design and operation of aircraft engines. The air intake 

system is responsible for providing the engine with the 

air it needs to operate efficiently, while also protecting 

the  engine  from foreign objects  and ensuring  that  it 

operates within acceptable temperature limits.

The design of an air intake system is a complex task 

that requires a deep understanding of the aerodynamic 

principles involved. The intake system must be able to 

provide the engine with the required amount of air at 

the  correct  pressure  and  temperature,  while  also 

minimizing drag and weight.
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In addition, the intake system must be able to operate 

in  a  variety  of  environmental  conditions,  including 

extreme temperatures, icing, and rain.

The challenges of air intake engineering are constantly 

evolving as new engine technologies are developed. For 

example,  the  development  of  supersonic  and 

hypersonic engines has led to the need for new intake 

designs that can operate at very high speeds.

Despite  the  challenges,  air  intake  engineering  is  a 

critical field that plays a vital role in the development 

and operation of aircraft engines. By understanding the 

aerodynamic principles involved, engineers can design 

intake systems that meet the demanding requirements 

of modern aircraft engines.

This book provides a comprehensive overview of the 

principles of air intake engineering. The book covers a 

wide range of topics, including the design of subsonic, 

supersonic, and transonic intakes, as well as the latest 

advances in intake system modeling and simulation.
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The book is intended for engineers and students who 

are interested in the design and operation of aircraft 

engines.  The  book  is  also  a  valuable  resource  for 

anyone who wants to learn more about the fascinating 

field of air intake engineering.
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Book Description

Air  Intake  Engineering:  Fundamentals  and 

Applications provides  a  comprehensive  overview  of 

the  principles  of  air  intake  engineering.  The  book 

covers a wide range of topics, including the design of 

subsonic, supersonic, and transonic intakes, as well as 

the  latest  advances  in  intake  system  modeling  and 

simulation.

The book is written by Pasquale De Marco, a leading 

expert in the field of air intake engineering. Pasquale 

De Marco has over 20 years of experience in the design 

and development of air intake systems for a variety of 

aircraft engines.

Air  Intake  Engineering:  Fundamentals  and 

Applications is  the  first  book  to  provide  a 

comprehensive  overview of  this  important  field.  The 

book is a valuable resource for engineers and students 

who  are  interested  in  the  design  and  operation  of 
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aircraft engines. The book is also a valuable resource 

for  anyone  who  wants  to  learn  more  about  the 

fascinating field of air intake engineering.

In  Air  Intake  Engineering:  Fundamentals  and 

Applications, Pasquale De Marco covers the following 

topics:

 The principles of air intake design

 The  design  of  subsonic,  supersonic,  and 

transonic intakes

 The latest  advances  in  intake  system modeling 

and simulation

 The challenges of air intake engineering

 The future of air intake engineering

Air  Intake  Engineering:  Fundamentals  and 

Applications is a must-have resource for anyone who 

is  interested  in  the  design  and  operation  of  aircraft 

engines.  The  book  is  also  a  valuable  resource  for 

anyone who wants to learn more about the fascinating 

field of air intake engineering. 
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Chapter  1:  Air  Intake  Design 

Fundamentals

Types of air intakes

Air intakes are a  critical  part  of  any aircraft  engine. 

They are responsible for providing the engine with the 

air it needs to operate, while also protecting the engine 

from  foreign  objects  and  ensuring  that  it  operates 

within acceptable temperature limits.

There are many different types of air intakes, each with 

its own advantages and disadvantages. The type of air 

intake used on a particular aircraft will depend on a 

number  of  factors,  including  the  type  of  engine,  the 

aircraft's speed, and the aircraft's mission.

Subsonic  intakes are  the  most  common  type  of  air 

intake. They are used on aircraft that fly at subsonic 

speeds, which is less than the speed of sound. Subsonic 

intakes are relatively simple to design and build, and 
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they are efficient at providing the engine with the air it 

needs.

Supersonic  intakes are  used  on  aircraft  that  fly  at 

supersonic  speeds,  which is  faster  than the  speed of 

sound. Supersonic intakes are more complex to design 

and  build  than  subsonic  intakes,  and  they  are  less 

efficient at providing the engine with the air it needs. 

However, supersonic intakes are necessary for aircraft 

that fly at supersonic speeds.

Transonic  intakes are  a  hybrid  of  subsonic  and 

supersonic intakes. They are used on aircraft that fly at 

transonic speeds, which is between the speed of sound 

and twice the speed of  sound.  Transonic  intakes  are 

more  complex  to  design  and  build  than  subsonic 

intakes,  but  they  are  more efficient  at  providing  the 

engine with the air it needs than supersonic intakes.

In  addition to  these  three  main types  of  air  intakes, 

there are also a number of other specialized types of 

air intakes. These specialized intakes are designed for 
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specific applications, such as providing the engine with 

air  in  high-altitude  environments  or  in  conditions 

where there is a lot of foreign object debris.

The  design  of  an  air  intake  is  a  complex  task  that 

requires  a  deep  understanding  of  the  aerodynamic 

principles involved. The intake must be able to provide 

the  engine  with  the  required  amount  of  air  at  the 

correct  pressure  and  temperature,  while  also 

minimizing drag and weight.

In  addition,  the  intake  must  be  able  to  operate  in  a 

variety of environmental conditions, including extreme 

temperatures, icing, and rain.
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Chapter  1:  Air  Intake  Design 

Fundamentals

Intake geometry and performance

The geometry of an air intake has a significant impact 

on its performance. The shape of the intake, the length 

of the intake, and the diameter of the intake all affect 

the amount of air that can be ingested by the engine.

The  shape  of  the  intake  is  important  because  it 

determines  how  the  air  flows  into  the  engine.  A 

smooth, streamlined intake will allow air to flow more 

easily than a rough,  jagged intake.  The length of  the 

intake  is  also  important  because  it  determines  the 

amount of time that the air has to mix with the fuel. A 

longer intake will give the air more time to mix with 

the fuel, which will result in a more efficient burn.

The diameter of the intake is also important because it 

determines the amount of air that can be ingested by 

the engine.  A larger diameter intake will  allow more 
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air to flow into the engine, which will result in more 

power.

In addition to the shape, length,  and diameter of the 

intake, the performance of an intake is also affected by 

the materials that it is made from. A smooth, polished 

intake will allow air to flow more easily than a rough, 

textured intake. The material that the intake is made 

from also affects its durability. A metal intake will be 

more durable than a plastic intake, but it will also be 

heavier.

The  design  of  an  air  intake  is  a  complex  task  that 

requires  a  deep  understanding  of  the  aerodynamic 

principles involved. By carefully considering the shape, 

length, diameter, and materials of the intake, engineers 

can  design  intakes  that  meet  the  demanding 

requirements of modern aircraft engines.
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Chapter  1:  Air  Intake  Design 

Fundamentals

Intake efficiency and pressure recovery

Intake efficiency is a measure of how well  an intake 

system can provide the engine with the air it needs to 

operate efficiently. Pressure recovery is a measure of 

how well  an intake system can recover the pressure 

that is lost when air flows through the intake system.

Both  intake  efficiency  and  pressure  recovery  are 

important factors in engine performance. A high intake 

efficiency will result in a higher engine power output, 

while a high pressure recovery will result in a lower 

fuel consumption.

There  are  a  number  of  factors  that  affect  intake 

efficiency and pressure recovery, including:

 The design of the intake system

 The shape of the intake duct
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 The length of the intake duct

 The diameter of the intake duct

 The presence of  any obstructions in the intake 

duct

The  design  of  the  intake  system  is  one  of  the  most 

important  factors  affecting  intake  efficiency  and 

pressure recovery. A well-designed intake system will 

have  a  smooth,  straight  duct  with  a  minimum  of 

obstructions.  The  shape  of  the  intake  duct  is  also 

important, as a curved duct can cause the air to flow 

more slowly and lose more pressure.

The length of the intake duct is also a factor in intake 

efficiency and pressure recovery. A longer intake duct 

will result in a higher pressure loss, as the air has more 

time to lose energy due to friction. The diameter of the 

intake  duct  is  also  important,  as  a  smaller  diameter 

duct will result in a higher pressure loss.

The presence of any obstructions in the intake duct can 

also  reduce  intake  efficiency  and  pressure  recovery. 
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Obstructions can cause the air to flow more slowly and 

lose more pressure.

In addition to the factors listed above, intake efficiency 

and  pressure  recovery  can  also  be  affected  by  the 

following:

 The temperature of the air

 The humidity of the air

 The altitude of the engine

The temperature of the air can affect intake efficiency 

and pressure recovery, as warmer air is less dense than 

colder air. This means that warmer air will flow more 

slowly and lose more pressure than colder air.

The humidity of the air can also affect intake efficiency 

and  pressure  recovery,  as  water  vapor  is  less  dense 

than  air.  This  means  that  humid  air  will  flow  more 

slowly and lose more pressure than dry air.

The  altitude  of  the  engine  can  also  affect  intake 

efficiency  and  pressure  recovery,  as  the  air  is  less 
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dense at higher altitudes. This means that the engine 

will need to work harder to draw in the air it needs to 

operate efficiently.

Intake efficiency and pressure recovery are important 

factors in engine performance.  By understanding the 

factors  that  affect  intake  efficiency  and  pressure 

recovery,  engineers  can  design  intake  systems  that 

meet the demanding requirements of modern aircraft 

engines.
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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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