
Performance of Medium-Sized Aircraft

Introduction

Pasquale  De Marco has  written this  book to  provide 

pilots, aviation students, and aircraft enthusiasts with a 

comprehensive  understanding  of  the  performance  of 

medium-sized aircraft. This book covers a wide range 

of topics, from basic concepts of aircraft performance 

to advanced topics such as aircraft design and future 

technologies.

The book is divided into ten chapters,  each of which 

covers a different aspect of aircraft performance. The 

first  chapter  provides  an  overview  of  the  basic 

concepts of aircraft performance, including factors that 

affect  aircraft  performance,  performance  envelopes, 

and  performance  calculations.  The  second  chapter 

discusses  aircraft  propulsion,  including  types  of 
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aircraft  engines,  engine  performance  characteristics, 

and propeller and jet engine performance.

The  third  chapter  covers  aircraft  aerodynamics, 

including  basic  principles  of  aerodynamics,  airfoil 

theory,  wing  design,  control  surfaces,  and  drag.  The 

fourth chapter discusses aircraft stability and control, 

including static and dynamic stability, control systems, 

flight  control  laws,  and  autopilots.  The  fifth  chapter 

covers  aircraft  structures,  including  types  of  aircraft 

structures, structural loads, stress analysis, fatigue and 

damage tolerance, and composite materials.

The  sixth  chapter  covers  aircraft  systems,  including 

electrical  systems,  hydraulic  systems,  pneumatic 

systems,  fuel  systems,  and  environmental  control 

systems.  The  seventh  chapter  covers  aircraft 

operations,  including  flight  planning,  performance 

monitoring,  emergency  procedures,  crew  resource 

management, and air traffic control. The eighth chapter 

covers  aircraft  design,  including  the  design  process, 
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design criteria,  design tools,  optimization techniques, 

and certification.

The  ninth  chapter  covers  aircraft  maintenance, 

including  maintenance  concepts,  maintenance 

schedules, inspection techniques, repair and overhaul 

procedures, and safety management systems. The tenth 

chapter  covers  the  future  of  aircraft,  including 

advanced  aircraft  technologies,  sustainable  aviation, 

unmanned  aircraft  systems,  urban  air  mobility,  and 

space tourism.

This  book  is  intended  to  be  a  valuable  resource  for 

anyone  who  wants  to  learn  more  about  the 

performance  of  medium-sized  aircraft.  The  book  is 

written in a clear and concise style, and it is illustrated 

with numerous diagrams and charts.

3



Book Description

Performance  of  Medium-Sized  Aircraft is  a 

comprehensive guide to the performance of medium-

sized aircraft. This book covers a wide range of topics, 

from  basic  concepts  of  aircraft  performance  to 

advanced  topics  such  as  aircraft  design  and  future 

technologies.

This book is intended for pilots, aviation students, and 

aircraft enthusiasts who want to learn more about the 

performance  of  medium-sized  aircraft.  The  book  is 

written in a clear and concise style, and it is illustrated 

with numerous diagrams and charts.

Performance  of  Medium-Sized  Aircraft covers  the 

following topics:

 Basic concepts of aircraft performance

 Factors affecting aircraft performance

 Performance envelopes
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 Performance calculations

 Performance charts

 Types of aircraft engines

 Engine performance characteristics

 Propeller performance

 Jet engine performance

 Rocket engine performance

 Basic principles of aerodynamics

 Airfoil theory

 Wing design

 Control surfaces

 Drag

 Static stability

 Dynamic stability
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 Control systems

 Flight control laws

 Autopilots

 Types of aircraft structures

 Structural loads

 Stress analysis

 Fatigue and damage tolerance

 Composite materials

 Electrical systems

 Hydraulic systems

 Pneumatic systems

 Fuel systems

 Environmental control systems

 Flight planning
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 Performance monitoring

 Emergency procedures

 Crew resource management

 Air traffic control

 Design process

 Design criteria

 Design tools

 Optimization techniques

 Certification

 Maintenance concepts

 Maintenance schedules

 Inspection techniques

 Repair and overhaul procedures

 Safety management systems
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 Advanced aircraft technologies

 Sustainable aviation

 Unmanned aircraft systems

 Urban air mobility

 Space tourism

Performance of Medium-Sized Aircraft is a valuable 

resource for anyone who wants to learn more about 

the performance of medium-sized aircraft. 
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Chapter 1: Aircraft Performance

Basic concepts of aircraft performance

Aircraft performance is the study of how aircraft fly. It 

is a complex subject that encompasses a wide range of 

topics,  from  basic  aerodynamics  to  advanced  flight 

dynamics.  However,  the  basic  concepts  of  aircraft 

performance are relatively straightforward.

One  of  the  most  important  concepts  in  aircraft 

performance is lift. Lift is the force that opposes gravity 

and keeps an aircraft in the air. It is generated by the 

wings of the aircraft as they move through the air. The 

amount  of  lift  generated  depends  on  a  number  of 

factors, including the speed of the aircraft, the angle of 

attack of the wings, and the density of the air.

Another important concept in aircraft performance is 

drag. Drag is the force that opposes the motion of the 

aircraft through the air.  It  is  caused by a number of 
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factors, including the shape of the aircraft, the surface 

roughness of the aircraft, and the speed of the aircraft.

The  ratio  of  lift  to  drag  is  known  as  the  lift-to-drag 

ratio.  The  lift-to-drag  ratio  is  a  measure  of  how 

efficiently  the  aircraft  is  flying.  A  higher  lift-to-drag 

ratio means that the aircraft is more efficient and can 

fly for longer distances with the same amount of fuel.

The power required to fly an aircraft is determined by 

the  drag  and  the  speed  of  the  aircraft.  The  power 

required increases with increasing drag and speed. The 

power required is  also affected by the weight  of  the 

aircraft. A heavier aircraft requires more power to fly 

than a lighter aircraft.

The range of an aircraft is the distance that it can fly 

with a given amount of fuel. The range is determined 

by the fuel efficiency of the aircraft, the speed of the 

aircraft,  and the weight  of  the aircraft.  A more fuel-

efficient  aircraft,  a  slower  aircraft,  and  a  lighter 

aircraft will all have a longer range.
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The endurance of an aircraft is the length of time that it 

can fly without refueling. The endurance is determined 

by  the  fuel  capacity  of  the  aircraft  and  the  fuel 

efficiency of the aircraft. A larger fuel capacity and a 

more  fuel-efficient  aircraft  will  both  have  a  longer 

endurance.
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Chapter 1: Aircraft Performance

Factors affecting aircraft performance

Aircraft  performance  is  affected  by  a  number  of 

factors, including:

 Weight:  The  weight  of  an  aircraft  has  a 

significant impact on its performance. A heavier 

aircraft will require more power to fly, and will 

have a lower top speed and climb rate.

 Drag:  Drag is the resistance to motion through 

the air.  Drag is caused by a number of factors, 

including the shape of  the aircraft,  the surface 

roughness of the aircraft,  and the speed of the 

aircraft.

 Power:  The  power  of  an  aircraft's  engines 

determines  how  much  thrust  the  aircraft  can 

generate.  Thrust  is  the  force  that  propels  the 

aircraft forward.
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 Altitude:  The  altitude  at  which  an  aircraft  is 

flying  affects  its  performance.  As  altitude 

increases,  the  air  becomes  thinner,  which 

reduces  the  amount  of  lift  and thrust  that  the 

aircraft can generate.

 Temperature: The temperature of the air affects 

the performance of an aircraft. As temperature 

increases,  the  air  becomes  less  dense,  which 

reduces  the  amount  of  lift  and thrust  that  the 

aircraft can generate.

These are just a few of the factors that can affect the 

performance  of  an  aircraft.  By  understanding  these 

factors,  pilots  can  better  understand  how to  operate 

their aircraft safely and efficiently.
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Chapter 1: Aircraft Performance

Performance envelopes

Performance envelopes are a set of limits that define 

the safe operating range of an aircraft. These limits are 

based on a variety of  factors,  including the aircraft's 

structural  strength,  engine  power,  and  aerodynamic 

characteristics.

The most important performance envelopes are:

 Speed envelope: This envelope defines the range 

of speeds at which the aircraft can safely fly. The 

lower  limit  of  the  speed  envelope  is  the  stall 

speed, which is the minimum speed at which the 

aircraft can maintain controlled flight. The upper 

limit  of  the  speed  envelope  is  the  maximum 

speed, which is the highest speed at which the 

aircraft  can  safely  fly  without  exceeding  its 

structural limits.
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 Load envelope: This envelope defines the range 

of weights and balances at which the aircraft can 

safely fly. The lower limit of the load envelope is 

the  empty  weight,  which  is  the  weight  of  the 

aircraft  without any passengers,  cargo,  or fuel. 

The  upper  limit  of  the  load  envelope  is  the 

maximum takeoff weight, which is the maximum 

weight at which the aircraft can safely take off.

 Altitude  envelope: This  envelope  defines  the 

range of altitudes at which the aircraft can safely 

fly. The lower limit of the altitude envelope is the 

minimum altitude, which is the lowest altitude at 

which  the  aircraft  can  safely  fly  without 

encountering  obstacles.  The  upper  limit  of  the 

altitude  envelope  is  the  maximum  altitude, 

which is the highest altitude at which the aircraft 

can  safely  fly  without  exceeding  its  structural 

limits.
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Performance envelopes are essential  for safe aircraft 

operation.  They  ensure  that  the  aircraft  is  operated 

within  its  safe  operating  range  and  that  it  is  not 

subjected to excessive loads or stresses.

* Importance of performance envelopes

Performance envelopes are important for a number of 

reasons.  First,  they  help  to  ensure  the  safety  of  the 

aircraft  and  its  occupants.  By  defining  the  safe 

operating range of the aircraft, performance envelopes 

help  to  prevent  the  aircraft  from  being  operated  in 

conditions that could lead to an accident.

Second,  performance  envelopes  help  to  improve  the 

efficiency of aircraft operations. By understanding the 

performance capabilities of the aircraft, pilots can plan 

their flights more efficiently and can avoid operating 

the aircraft in conditions that could lead to wasted fuel 

or time.
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Third,  performance  envelopes  help  to  protect  the 

aircraft from damage. By operating the aircraft within 

its safe operating range, pilots can help to prevent the 

aircraft  from  being  subjected  to  excessive  loads  or 

stresses that could damage the aircraft's  structure or 

systems.

* How to use performance envelopes

Performance envelopes are typically presented in the 

form of graphs or charts. These graphs or charts show 

the  safe  operating  range  of  the  aircraft  for  different 

combinations of speed, weight, and altitude.

To  use  a  performance  envelope,  pilots  must  first 

determine  the  current  conditions  of  the  aircraft, 

including  its  weight,  altitude,  and  speed.  Once  the 

current  conditions  have  been  determined,  the  pilots 

can  then  refer  to  the  performance  envelope  to 

determine whether the aircraft is operating within its 

safe operating range.
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If the aircraft is operating outside of its safe operating 

range, the pilots must take immediate action to bring 

the aircraft back within its safe operating range. This 

may involve reducing the aircraft's  speed,  weight,  or 

altitude.

* Conclusion

Performance envelopes  are  an essential  tool  for  safe 

and efficient aircraft operation. By understanding the 

performance capabilities of the aircraft, pilots can plan 

their flights more efficiently and can avoid operating 

the aircraft in conditions that could lead to an accident, 

wasted fuel or time, or damage to the aircraft.
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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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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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