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Introduction: The Air That Lets Them Fly
The aircraft building industry is of fundamental importance in the aerospace world, 
as it's relied upon for the manufacturing, finishing, and testing of aircrafts for commercial 
travel, defense, the conveyance of goods, and other services. Despite a few challenging 
years, the prospects for the sector's growth in both the short and the long term look very 
promising, and as the industry and market continue to grow, fleet modernization and 
destination expansion plans will likely help keep the momentum going for years to come. 

According to a 2021 report by Mordor Intelligence, a market research and advisory 
firm, the total value of the commercial aircraft building industry will reach almost 
$173.1 billion in 2026 (compared to the almost $85.5 billion recorded in 2020), registering 
a CAGR (Compound Annual Growth Rate) of over 12.3% spanning the 2021-2026 
period. The growth is forecasted to continue beyond 2026, with Boeing expecting up 
to $9 trillion to be spent over the next decade in the global aerospace industry if the 
defense and services industries are included. 

The US giant predicts the world's fleet of commercial airplanes will increase from 25,900 
planes in 2019 to over 49,400 planes in 2040. By then, most of the fleet will be new 
plane models that have not entered service yet. Company representatives point out 
that until now, between 15% and 20% of the total fleet has been retired every five years. 
Market trends now indicate this figure will soon reach close to 25%, translating into more 
and more new orders in the coming years. 

But what is it that allows these airplanes to be built and take flight? It's all in the air! 

In This White Paper, You Will Learn:
• What compressed air is used for in the aircraft building process 

• How to lower operating expenses and boost productivity 

• How to produce high-quality air that meets stringent industry standards 

• �How to find service and maintenance programs that optimize the total cost 
of ownership 

https://www.ingersollrand.com/en-us/air-compressor/oil-flooded-ac


4 ingersollrand.com

Pressure and Vacuum Solutions in the Aircraft Building Industry

Pressed for Air  
- Compressed Air Applications in Aircraft Manufacturing
Compressed air plays a vital role at every stage of the aircraft manufacturing process, 
and the predicted expansion of production activities will mean the need for a substantial 
outlay of capital on aircraft building infrastructure. Aircraft manufacturers already are 
(and will continue to be) upgrading existing factories and constructing new facilities to 
be able to meet the growing demand. With pressure and vacuum solutions playing a key 
role in the aircraft building process, significant investments will be going into the addition 
of new compressed air systems, as well as the replacement of ageing compressors that 
are currently in operation. 

Compressed 
air is a critical 

utility for a 
wide variety 

of aircraft 
manufacturing 

and testing 
operations. 

Building and Assembly 
Compressed air is used for a broad spectrum of aircraft building 
applications and is a primary utility at airplane manufacturing plants. 
It is utilized in autoclaves - large pressure vessels where components 
are processed and treated through exposure to elevated pressure 
and temperatures. It also supports numerous assembly processes by 
powering various conveyance, fastening, lifting, riveting and rigging 
devices, as well as pneumatic equipment. 

Powering pneumatic and conveyance equipment requires 
ultra-dry compressed air with a low particulate count. This is 
because moisture can have detrimental effects on the longevity 
and performance of your pneumatic and assembly equipment. 
To combat this, we'd recommend a desiccant dryer, which 
produces ultra-dry air with a low-pressure dew point, ensuring the 
air quality your building and assembly operations demand! 

https://www.ingersollrand.com/en-us/air-compressor/oil-flooded-ac
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Coating & Painting 
To ensure a clean environment with the desired air humidity 
and temperature levels, a large amount of compressed air is 
used during massive aircraft coating and painting operations, 
which create significant heating, cooling, exhaust and ventilation 
requirements. Fans will help here to prevent high temperatures 
from having detrimental impacts on your applications, and heat 
recovery systems could be implemented to enable you to reuse 
the heat in other areas!

To ensure a high-quality finish when coating and painting aircraft, 
it's important to ensure your air is free from any contaminants, 
such as oil, dust or moisture. To do this, we'd recommend a 
reliable filtration system, which will help to maximize the quality 
of your air! 

Filling Hydraulic Systems 
Compressed air is also needed to help fill the hydraulic systems 
of an airplane, which help move elements such as flaps, doors 
and landing gear. Vacuums are used in composite materials 
assembly and bonding, as well as in debris collection and other 
clean-up activities. 

Aircraft Testing 
Compressed air supports the numerous test requirements 
typical for aircraft manufacturing. A significant amount of air is 
needed to test aircraft engines (the so-called compression testing 
procedures) and the various airplane systems. Large compressors 
with air storage tanks are utilized to repeatedly pressurize aircraft 
bodies to simulate take-off, elevation and landing scenarios. 
Compressed air is also used in several types of wind tunnel tests. 

How can you know if your system is capable of meeting these 
large compressed air demands? Due to the importance of 
compressed air within the aircraft building industry, particularly for 
testing, which has stringent health and safety requirements, it's of 
the utmost importance to ensure your system is up to the job! 
The easiest way to do this is with a thorough air audit, which will 
analyze your existing system, gauge where you're at, and provide 
valuable insights and next steps. Whether this means enhancing 
your existing system with bigger, more powerful compressors, 
or designing and building a new set.up that better suits your exact 
operational needs.

https://www.ingersollrand.com/en-us/air-compressor/oil-flooded-ac
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Removing the Pain Points 
Producing High-Quality Air That Meets The Stringent Demands  
Of The Aircraft Building Industry 

The aircraft building industry is renowned for its stringent, rigorous standards that 
ensure all health, safety and performance requirements are met. Ensuring these aircrafts 
are ready for takeoff is serious business, and there are so many factors that go into it - 
one of them being the quality of the compressed air essential for multiple stages of the 
assembly and manufacturing process. Due to strict contamination control requirements, 
it's important for your compressed air to meet ISO regulations, but how can you do this? 

1. AIR AUDITS & OIL SAMPLING 

A variety of different services and assessments will be available to you, including a 
comprehensive air audit, which will provide valuable insights into how your existing 
system is currently operating. This can gauge if your air meets the required standard 
and whether there are any inefficiencies preventing your system from operating at its 
most efficient. From here, enhancements and improvements can be made to your set-
up or a new one can be designed and built to better suit both your air production and 
quality demands. Large quantities of air are required at almost every stage of the aircraft 
building process, so making sure your equipment is able to meet these demands is vital! 

If you're worrying about the presence of oil in your compressed air, a process called oil 
sampling can be carried out, which will provide you with detailed reports about the oil or 
lubricant in your system. This includes any factors that may affect its quality, any external 
or internal factors that could lead to contamination, and any abnormalities or potential 
issues. By not only assessing the inner workings of your compressor but also its ambient 
conditions, you gain insights into the quality of the oil you're using and the condition 
of your compressor's components. This is crucial for applications such as building and 
assembly and painting and coating, where the sterility of your compressed air is of the 
utmost importance! 

2. DRYERS 

As an integral part of any effective downstream system, an air dryer is fundamentally 
important when ensuring that your air meets Class 0 ISO standards. But how do 
dryers ensure the production of high-quality compressed air? It's really quite simple! 
The primary purpose of a dryer is to eliminate moisture from your system, not only 
to ensure you're using clean, dry air for your processes but also to prevent the costly 
rust, corrosion and damage that is caused by unwanted moisture in your system. 
Compressed air dryers come in all different shapes and sizes, and it's essential to make 
sure you have the correct system for your exact application needs! 

One option is a desiccant dryer, which uses an absorbent material to remove any 
moisture from your System. This is ideal for powering tools, assembly and building and 
paint and powder coating, as these applications typically require ultra-dry, high-quality air 
at a lower pressure dew point. There are also refrigerant dryers that cool the compressed 
air to enable it to form dew drops, which can then be removed from your system. 
These dryers are ideal for more general manufacturing applications. If you're looking for 
a drying system that helps to maximize the efficiency and sustainability of your facility, 
a heat of compression dryer is ideal, as it helps to utilize the heat that is a natural by-
product of compressing air. They achieve this by regenerating the desiccant throughout 
the drying process, which can then be used to heat your facility or any process water 
needed. This arguably makes them the most energy-efficient dryer on the market. 

https://www.ingersollrand.com/en-us/air-compressor/oil-flooded-ac
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However, as we've mentioned, different dryers will work for different applications, so it's 
essential to consider the available options and perhaps seek a professional opinion about 
which is best for your exact needs! 

3. FILTRATION SYSTEMS 

Another member of the downstream family is filtration systems, which act to remove 
impurities and contaminants such as dust, oil and moisture from your compressed air. 
For applications such as powering assembly tools and painting and coating, a practical, 
reliable filtration system is especially important, as ISO standard compressed air is vital to 
ensure the quality and finish of components, parts, and airplanes. 

4. CONDENSATE MANAGEMENT 

Another critical component of an efficient downstream system is condensate management 
and Treatment, which again helps to ensure your air will meet the stringent quality demands 
of the aircraft building industry. Condensate is a natural by-product of compressing air but 
can have detrimental impacts on air quality and the longevity and performance of your 
compressed air equipment. Typically, the most efficient way to remove condensate from 
your system is by implementing a condensate management unit, which often contains zero-
loss drains. These condensate or zero-loss drains transport the condensate into an oil water 
separator, which will separate the condensate, or water, from the oil. The zero-loss drains will 
often be equipped with timers, which will then open and close when necessary to transfer the 
condensate from the oil water separator and out of your compressed air system. Using the 
intermediary of the oil water separator is essential during condensate management, as it 
ensures that the condensate is being disposed of in a way that adheres to the strigent health 
and safety, and environmental requirements of the aircraft building industry. 

5. HIGH-PERFORMANCE COMPRESSED AIR, PUMPING & VACUUM SOLUTIONS 

Due to the integral role pumping and vacuum solutions play in the aircraft manufacturing 
and building process, it's essential to have high-performance solutions in place that meet 
both the application demands and stringent air requirements. At Ingersoll Rand, we offer 
a range of compressed air, pumping and vacuum solutions to make sure you pass all 
health and safety, performance and quality checks with flying colors, so that you're all set 
for takeoff! 

6. MANAGEMENT SYSTEMS (CONTROLLERS)

Not necessarily to do with the quality of your compressed air, but instead, the large power 
and pressure requirements of the aircraft building industry is the usefulness of management 
systems or controllers. Compressor controllers are a way to effectively manage and 
monitor your system, enabling you to be able to adjust flow rates and pressure to prevent 
inefficiency, reduce wasted energy, and ensure you are producing enough air for your 
mission-critical operations. This is important for any applications or processes which depend 
heavily on pressure, including building and assembly and aircraft testing. 

It's important to remember, especially for an industry sector that relies so heavily on 
pressure, that the higher the pressure your applications require, the higher the energy 
consumption and, therefore, the higher your costs! Thus, compressor controllers are an 
effective way to reduce your costs and still get the most out of your system. 

By combining the efficiency improvements, controllers enable, with the quality of 
air, a downstream system ensures you are not only meeting the Class 0 ISO and 
performance standards of the aircraft building industry, you are also operating more 
efficiently and more sustainably! 

110psi

https://www.ingersollrand.com/en-us/air-compressor/oil-flooded-ac


8 ingersollrand.com

Pressure and Vacuum Solutions in the Aircraft Building Industry

7. HEAT RECOVERY 

Again, this is not necessarily to do with air quality but rather how sustainably your facility 
is operating! Understanding the benefits of heat recovery systems is especially important 
for an industry whose processes produce so much of it. Did you know that 90% of the 
heat generated by your aircraft manufacturing processes can actually be recovered 
and used? By implementing a reliable, highly efficient heat recovery system into your 
facility, you can potentially save 1000s of dollars a year whilst also reducing your 
carbon footprint. The heat collected by a recovery system can be used for a range of 
applications, such as generating and preheating process water and heating your aircraft 
building facility. This way, you're not only operating more sustainably, but you're also 
reducing your costs and maximizing your efficiency! 

8. WARRANTIES, OEM PARTS & MAINTENANCE 

Due to the stringent quality and performance demands of the aircraft building industry, 
its Important to understand and consider the services available to you, whether that 
may be an equipment warranty or scheduled maintenance plan to protect your 
investment. Whatever you may need, we can guarantee that there is a reliable solution 
available to you. For example, at Ingersoll Rand, we offer a suite of CARE maintenance 
packages which cover anything from Total asset management, replacement OEM 
parts and accessories, 24/7 remote monitoring with Helix™ Connected Platform, to 
scheduled and predictive maintenance. This allows you to look after your compressed 
air system reactively and proactively, allowing your time and energy to go on looking 
after the more complex areas of your aircraft building processes. High-quality 
compressed air is key, so ensuring it's consistent and reliable will assist you in not 
only meeting the stringent industry standards but also the mission and time-critical 
deadlines of the aircraft building industry! This can all be achieved through an effective 
maintenance plan and system monitoring! 

Top-Flight Designs - Available Systems 
The exact amount of compressed air needed by aircraft manufacturers varies, depending 
on the size and type of the facility, with some producing smaller or larger airplane 
components and others working on final aircraft assembly. Every facility is different, but 
the majority have both a production site and a testing site, each with its own compressed 
air requirements. While in some plants, the sites may share air, most manufacturers use 
two separate compressed air systems for their manufacturing and testing functions. 

A large plant's air system may include several compressors, including one that is on 
standby. It also includes a number of additional elements, such as a downstream system, 
mentioned. The air system should be equipped with an ASM (Air System Manager) 
compressor controller, which matches compressor operation to system demand, 
helps start backup machines when they are needed, and provides remote access to 
operating data, system alarms and shutdowns. 

Just like all other industrial processes, aircraft manufacturing depends heavily on 
the reliability of existing equipment to achieve the desired levels of productivity and 
efficiency while ensuring quality and optimizing production costs. Maximizing uptime is 
of the utmost importance, so the technological solutions used in an airplane plant must 
guarantee optimal system redundancy while giving you backup whenever an emergency 
occurs. Of equal importance, the system needs to be flexible in the way it is laid out to 
provide sufficient access. 

A test site's air 
system often 

features a 
high-pressure 

centrifugal 
design, with 
regulated air 

used to handle 
a variety of test 

applications. 
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Because of the size and complexity of 
airplane manufacturing facilities, designing 
compressed air systems poses major 
logistical challenges. The distribution of air 
across a large factory needs to be carefully 
planned to make sure that the utility is 
delivered to all the individual assembly 
locations in an efficient manner without 
impacting other crucial equipment. 
For example, when choosing the overhead 
or in-floor distribution option, it is 
necessary to ensure that the piping does 
not obstruct the work of cranes or rolling 
material-handling systems. This is where 
our aforementioned air audits come in! 
All of these concerns or challenges 
can be quantified and dealt with either 
by enhancing your existing system or 
designing and building something that 
better fits your needs. 

Cleared for Takeoff 
With the aircraft building industry being defined by very rigorous quality and 
performance standards that are a result of safety considerations, the compressed air 
used in airplane factories must be dry and clean. Most aircraft manufacturing applications 
require strict contamination control. In many cases, especially regarding the autoclave 
and painting processes, this rules out the use of lubricated compressors that could 
compromise purity by allowing fluids to mix with air. This makes ISO Class 0-compliant 
compressor technologies a natural choice for airplane manufacturers. 

Compressor types common in aircraft manufacturing include rotary screw air 
compressors (for continuous, large and high-pressure flows) and reciprocating air 
compressors (for intermittent-use applications). However, due to the large scale of 
airplane building processes and their considerable compressed air demand, centrifugal 
compressors are often the most logical fit to support the needs of an aircraft 
manufacturer. Such compressors deliver reliable, oil-free air while taking up the smallest 
footprint related to the required system flow capacity. 

With Flying Colors 
As a global provider of pressure and vacuum solutions for numerous industries, 
Ingersoll Rand is well-established within the aircraft manufacturing community. 
We have hundreds of machines operating at airplane factories located across the 
globe. For decades, aircraft manufacturers have been operating Ingersoll Rand-
supplied compressed air systems ranging from small dedicated systems to large-scale, 
centralized plant air compressors.

https://www.ingersollrand.com/en-us/air-compressor/oil-flooded-ac
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Ingersoll Rand meets the exact equipment quality and reliability 
requirements of the aircraft building industry. Our portfolio, 
which includes 'silicone-free' rated products that provide the 
highest-quality air, features a range of compressors designed 
to suit the various process needs of aircraft manufacturing 
companies. Our centrifugal compressors, including the recently 
introduced MSG  ̈TURBO-AIR  ̈NX Series machines that deliver 
market-leading efficiency and are ISO-certified to produce 100% 
oil-free air, are the perfect fit for large centralized systems. 

For systems requiring flows of less than 2,000 cfm, we offer centrifugal compressors that 
ensure state-of.the-art efficiency and Class 0 oil-free air. For less stringent applications, 
Ingersoll Rand provides a full line of oil-flooded rotary screw compressors with capacities 
of between 5 hp to 450 hp. Our compressors can be supplied with heat-of-compression 
dryers and a heat recovery option to help maximize energy savings for aircraft building 
facilities' operators. 

Ingersoll Rand has the unique ability to provide, in cooperation with engineering 
companies, a total customized compressed air system design to best address the 
specific application requirements of a given manufacturer. Our engineers help customers 
identify their compressed air needs and then design, deliver and install solutions that are 
the right match for their operations. We also offer a broad spectrum of service options 
and maintenance programs that optimize your total cost of ownership and extend the 
life of your compressed air equipment.

Service and Maintenance Programs 
There are many applications you will require high-quality compressed air for in your 
plant. You also now understand how to produce high-quality air that meets the stringent 
health and, safety and performance requirements of the aircraft building industry. 
Now it's time to look at how to service and maintain your equipment to avoid unplanned, 
unbudgeted downtime and production interruptions. 

https://www.ingersollrand.com/en-us/air-compressor/oil-flooded-ac
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There’s a lot riding  
on the quality  

of your air.  
Let Ingersoll Rand  

help you get 
it right!

PackageCARE™: We Protect You 
• The greatest value for asset management 

• Transfer operational risk for up to 10 years 

• Includes all scheduled maintenance 

• Predictive and analytical tools prevent production interruptions 

PlannedCARE™: We Help You 
• Predictive, on-time planned maintenance 

• Preventative diagnostics to catch potential problems 

• �Up to five-year coverage on major airend components in new 
rotary compressors 

Performance Services 
Our performance services include electronic, air leak, and system 
assessments. Whether you need to manage costs, increase 
reliability, or plan for future growth, our portfolio of assessment 
tools provides you with detailed diagnostics that give you the 
proper insights to help lower the total cost of ownership. 

System Automation 
System assessments often identify waste caused by a lack of 
adequate controls. Our suite of system automation solutions 
lowers energy costs and stability pressure. 

24/7 Remote Monitoring With The Helix™ Connected Platform 
Developed to maximize uptime and peace of mind, the Helix™ Connected Platform 
from Ingersoll Rand gives you real-time monitoring that provides visibility into machine 
functionality and equips you to operate at maximum efficiency. Your team will have direct 
access anytime to Helix™ insights and diagnostic reporting that can help prevent lost 
productivity from unforeseen breakdowns. Maintenance scheduling is simplified thanks 
to proactive service reminders and automated communications that help to preserve 
machine health. 

Reliability for Life 
• �Generate air in any environment. We offer solutions that operate indoors and outdoors 

in compact spaces and extreme temperatures. 

• �Enjoy increased oversight with controls you can access remotely. Regulate your air use 
with compressor controls that monitor critical operating parameters and adapt the 
system to prevent downtime. 

• �Designed for easy serviceability and maintenance, our compressors minimize the total 
cost of ownership. 

• �An extensive catalogue of OEM genuine consumable and replacement parts is available 
to you to make service and maintenance easy and cost-effective. Genuine OEM parts 
guarantee a perfect fit and function to the highest quality standards.

Lower cost of ownership,  
quality results, increased uptime, 

and efficient energy use all add up 
to peace of mind.

https://www.ingersollrand.com/en-us/air-compressor/oil-flooded-ac
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Nothing contained on these pages is intended to extend any warranty or representation, 
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