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THE 7 FOUNDATIONS OF COMPRESSED AIR

BASICS OF COMPRESSED AIR

TOPRING
Compressed air solutions
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Compressed air is an important source of energy for a number of industrial applications. As the fourth most-used fluid 

after electricity, natural gas, and water, it is used to operate a range of pneumatic tools and equipment. Compressed 

air is used for so many applications because it entails a number of advantages.

General 
industry
Machinery and 
equipment, 
pneumatic tools

Machine shops
Use of blow 
guns to clean 
and cool parts

Body shops
Paint application 
requiring plenty 
of clean, dry air

Garages
Use of tools 
requiring a high 
volume of air 
(impact tools)

Tire shops
Use of air and 
nitrogen for 
inflation

Construction 
contractors
Heavy-duty work 
environment 
(product quality)

Others
Do-it-yourselfers, 
artists and other 
professionals

Many applications for compressed air:

Less costly 
to use than 
electricity

Clean 
energy

Precision of use  
(air volume and 
pressure can be 
adjusted)

Installations 
require less 
physical space

Fewer fire risks 
(no sparks)

Maintenance 
centralized at the 
compressor (for 
motor)

Occupational health 
and safety: lighter 
tools reduce fatigue 
and injury

Benefits of using compressed air:
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Most facilities can easily save 10-20% of 

their compressed air energy costs through 

routine maintenance such as the fixing of air 

leaks, lowering air pressure, and replacing 

clogged filters. Even higher savings 

numbers can be gained by choosing better 

compressor control, adding storage receiver 

capacity, and upgrading air dryers and 

filters.”  

 – Natural Resources Canada, 2015

“    

Breakdown of costs associated  
to compressed air system 
over 10 years

______________________________________________________
Source: approximate costs, Hydro-Québec

Compressed air represents about 10% of total electricity consumption in the industry. A properly planned, optimized compressed 

air system will be effective and will limit compressed air production and distribution costs. Choosing quality materials and the 

right components will keep maintenance costs down and keep the system energy-efficient for many years.

Breaking down compressed air costs

56  %

33 %

11 %
Initial investment
(parts and equipments)

Energy

Maintenance
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THE 7 FOUNDATIONS OF COMPRESSED AIR
Through 7 questions, learn more about the basics of compressed air. Understanding the fundamentals is the best way to manage 

this energy source and make sure it is used safely, efficiently, and optimally.

1  What is compressed air?

2  
What is air pressure?

3  
What is airflow?

4  
What is overpressure?

5  
What is pressure loss?

6  
What is excessive pressure loss?

7  
How to eliminate pressure loss?



TOPRING  •Basics of compressed air 5

7 volumes of air 
at atmospheric pressure

1 volume of air of untreated 
air at higher pressure

Compressor  
+  

energy

For more information, see Group 1  
– Compressed Air Treatment

Definition of compressed air
Compressed air is ambient air that has 
been compressed at a pressure higher than 
atmospheric pressure using a compressor.  
A compressor reduces (“compresses”)  
the volume of air in a confined space, which 
results in higher pressure in the new volume. 
The compressed air is then stored  
and used as a working fluid. 

This form of energy is widespread, with about 90% of manufacturing 
companies using it daily. In short, compressed air is a form of stored 
energy used to power pneumatic tools and equipment.The figure 
below shows how air is converted into energy.

1 WHAT IS COMPRESSED AIR?

Foreword
Ambient air is a mixture of gases and 
water vapor in varying amounts. More 
specifically, air contains a range of natural 
and artificial pollutants, like dust, pollen, 
spores, viruses, and bacteria. It also 
contains numerous aerosols, which are 
fine droplets suspended  
in the air. 

Farming and industrial activities that emit 
fertilizers, pesticides, and other chemicals 
into the air rank among the highest pollution 
sources. Vehicles, airplanes, and heating 
devices pollute the atmosphere when they 
burn fuel. And because compressed air 
is produced from ambient air, it must be 
treated before use.

Nitrogen 78%

Oxygen 
21%

Other gases 
1%

Ambient air composition
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Definition of pressure
The pressure of compressed air is a datum describing the potential energy stored in a compressed air system. As with electrical 
voltage, the pressure level indicates the energy available for the work at hand. And just as an electrical outlet is still “live” when 
no device or appliance is plugged in, a pressurized compressed air system maintains its air pressure even when no tool or 
accessory is operating.

Measuring pressure
Pressure is measured by calculating the 
force exerted on the walls of the tank 
in which the air is stored. It is usually 
expressed as pounds per square inch  
(PSI or PSIG) Other measurement units 
include BAR (for barometric pressure), ATM 
(for atmosphere), and kPa (for kilopascal, 
a unit of the International System [SI] 
representing 103 pascals). Refer to 
the pressure conversion table to better 
understand these units of measurement  
and how to convert them. 

For example, if a tool or application needs to run at 6 BAR and we want to convert it to PSI, we must point 
to the left BAR and PSI unit at the top, that gives 14.5 PSI. We multiply these two figures to obtain 87 PSI.

PRESSURE CONVERSION  Example: 1 BAR = 14.5 PSI

2 WHAT IS AIR PRESSURE?

PRESSURE = FORCE EXERTED BY AIR

mm Hg po Hg pi H2O ATM BAR
lb/in2

PSI
kg-f/
cm2 kPa

mm Hg 1 0.0394 0.0446 0.00132 0.00133 0.0193 0.00136 0.133
po Hg 25.4 1 1.13 0.0334 0.0339 0.491 0.0345 3.39
pi H2O 22.4 0.883 1 0.0295 0.0299 0.434 0.0305 2.99
atm 760 29.9 33.9 1 1.01 14.7 1.03 101
BAR 750 29.5 33.5 0.987 1 14.5 1.02 100
lb/po2 (PSI) 51.7 2.04 2.31 0.068 0.0689 1 0.0703 6.89
kg-f/cm2 736 29.0 32.8 0.968 0.981 14.2 1 98.1
kPa 7.50 0.295 0.335 0.00987 0.01 0.145 0.0102 1

FROM
TO
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PSI versus PSIG: What’s the difference?
PSI and PSIG are two units of measurement that indicate the pressure of a fluid, gas, or liquid. 
Although similar, these units provide different measurements because their reference point  
is not the same. Here’s how to tell them apart.

PSI or PSIA
Pounds per Square Inch 
or pounds per square inch absolute 

Indicates that the pressure is relative to a vacuum  
(complete absence of air), like in space. On Earth, at sea level 
and when the weather is calm, the average atmospheric pressure 
is about 14.7 PSI. This value indicates the pressure exerted by 
the gas mixture making up the atmosphere. It is measured with 
a special instrument called a barometer, which compares the 
pressure of the air to that of a vacuum inside a capsule.  
In contrast, the pressure of a compressed air system  
is measured with a regular pressure gauge and given in PSIG.

PSIG
Pounds per Square Inch Gauge 

Indicates the relative pressure between the fluid in a system and the 
ambient air. This means that a pressure gauge whose inlet connection 
is open to the ambient air would show 0 PSIG. Pressure given in PSIG 
indicates the force that a fluid exerts to exit a vessel. PSIG is most often 
used to indicate a system’s pressure because it is the measurement 
given by pressure gauges. However, many pressure gauges and 
technical data sheets omit the “G” and use only “PSI”.

2 
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Building pressure
Pressure is built by using a driving force to add compressed air to an enclosed space, like a tank. As mentioned in the last 
section, this is the compressor’s job.

Compression
When air is forced into a tank, the gas molecules that form the 
air bounce off each other more vigorously, heating up as they try 
to make their way back into the atmosphere. As with a spring, 
air compacted by compression can then be released through 
pneumatic tools or equipment. The greater the amount of air 
forced into the tank, the higher the pressure and the greater the 
potential energy stored.

Depressurization
Depressurization is the opposite of compression. When 
compressed air is permitted to exit, its elastic energy is 
released and produces an action: a dynamic event  
(tool in motion) or a high-speed air jet (blow gun). As air 
exits the tool, the internal pressure decreases because  
there are fewer collisions by gas molecules in the air tank.  
The reduced agitation of the molecules also has a cooling 
effect that can be felt when you touch certain pneumatic 
tools and blow guns. 

Ideal operating pressure: A balance 
A stable operating pressure for an application can only be reached by balancing the air entering and exiting the tank 
(consumed air). As tools and applications consume the compressed air, the compressor blows more air molecules   
into the tank. This keeps the pressure in the tank stable. 

AIR ENTERING (UPSTREAM) = AIR EXITING (DOWNSTREAM)

2 
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Differential pressure and air circulation
There needs to be a difference in pressure (“differential pressure”) between two points in a system in order for air 
to circulate. The compressed air leaving a pneumatic tool or equipment leads to a drop in pressure. The higher air 
pressure next to this point immediately replaces the air just used. In other words, there is a pressure differential 
between the air at the point of application and the air at the point of supply, creating air circulation in the system. 
Pressure (or stored energy) can only be used if it circulates as airflow. 

2 

Dynamic pressure
Dynamic pressure is the air pressure at the point of use while air is 
flowing. It is the pressure the tool uses when performing useful 
work. Because a certain level of differential pressure is needed  
to circulate air from the point of supply (the compressor)  
to the point of use (the tool), there is always  
less pressure at the tool than  
at the compressor.

Static pressure
Pressure is static when the system is pressurized but no air  
is circulating. If no tool is being used, there is no airflow;  
if there is no airflow, there is no differential pressure. In this case,  
the pressure is the same throughout the system. This is called 
static pressure. When a system is poorly designed, adjusted,  
or maintained, static pressure can be much higher than dynamic 
pressure.

As a result, tools are 
subjected to overly high 
pressure that damages 
them for the first few 
seconds of every use.  
This damage can quickly  
lead to equipment failure.

Pressure loss depends on the 
resistance the air encounters 
when flowing from the 
compressor to the tool as it 
passes through the system’s 
components: filters, dryer, piping, 
FRL unit, reels, hoses, and 
fittings. All these parts have a 
significant impact on dynamic 
pressure and, therefore, on tool 
operation.
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Dynamic pressure

= Air movement
= Pressure drop

Pressurization

INLET OUTLET
Compressor  

ON
Network closed 

INLET

INLET

OUTLET

OUTLET

Compressor  
OFF

Compressor  
ON

Network open 

Network open 

Pressurization
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Definition of airflow
Airflow is defined as the volume of air circulating in a compressed air system over a given period of time. Just as electrical 
current indicates the amount of electricity a device uses, airflow tells us how much air is used by a tool (or an entire system) 
to perform work.

Measuring airflow
Airflow indicates an air volume over a period of 
time. The most common unit of measurement 
is standard cubic feet per minute (SCFM). 
Air volume is measured under standard 
conditions, that is, at atmospheric pressure. 
This measurement is unrelated to the system’s 
operating pressure. 

In order to understand the airflow, the image of 
the water poured into a glass easily illustrates 
the concept of the volume produced at the same 
time according to the flow rate.

3 WHAT IS AIRFLOW?

AIRFLOW = AIR VOLUME
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Pressure versus airflow: What’s the difference?
Pressure and airflow are often confused. Pressure allows tools to operate safely with enough force and speed.  
A system’s capacity to supply a given airflow enables it to replace the compressed air used by the tool so that enough 
pressure is maintained during use. All pneumatic tools and equipment require the right pressure, and airflow varies 
widely by type of tool. For example, tools used to tighten bolts need a pressure of roughly 90 PSIG, but their individual 
requirements can vary from 12 to 90 SCFM depending on tool size.

Rotating tools
Because rotating tools like screwdrivers, impact wrenches,  
or grinders are used continuously for many seconds,  
and even minutes, they require a high airflow.  
The components of the compressed air system must be  
able to deliver that higher airflow. Continuous air  
consumption is usually calculated in SCFM.

Impact tools
Impact tools like hammers, nailers, and staplers 
require a specific pressure to drive nails or staples into 
materials. Little airflow is needed because they drive  
one nail or staple at a time. Intermittent air 
consumption is usually calculated in SCF/cycle.

3 
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Definition of overpressure
Overpressure occurs when the pressure in the compressed air system is higher than the pressure needed by  
the pneumatic tools and equipment. Generally speaking, the required operating pressure ranges from 30 to 90 PSI.  
Pressure higher than 90 PSI shortens the tool’s useful life, heightens air loss, and can overload the compressor.  
A compressed air system with an extra 14.5 PSI costs 7% more to operate without any improvement  
to tool or equipment performance.

Troubleshooting overpressure

4 WHAT IS OVERPRESSURE?

Situation 
Almost all workstations require a level of air pressure 
lower than the system’s pressure

Only specific applications require a higher pressure 
level

Only certain types of applications require a lower 
pressure

Potential solution 
Gradually reduce air pressure in the system

Use a local recompressor (booster) if you need to increase the system’s air 
pressure by more than 10 PSI for a single user or for occasional use

Install a pressure regulator at every station with a specific pressure 
requirement
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4 

TRUE OR FALSE
Higher pressure improves air tool performance?

FALSE – Higher pressure does NOT lead to higher air tool performance. 
If a tool is operating below par, there is simply not enough airflow. Since the tool needs a higher 

air volume than the system can supply, it runs out of compressed air during operation—and this, 

in turn, causes excessive pressure loss. Although the increase in power of the compressor does 

provide a short-lived peak force, it also damages the air tools and the system’s airflow is unable 

to replace the air consumed. Instead of offsetting a tool’s poor performance, overpressure will 

cause other problems (overvoltage of the compressor, damage to the tool, etc.). The solution is 

to increase the system’s airflow capacity. Only thus the tool will not lack air during its use and 

will be able to perform properly.
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Measuring pressure loss
Pressure loss must be measured directly at the tool (where it connects to the air hose) so that all potential sources 
of pressure loss are factored in. Normally, measurements are taken at every connection, all the way back to the source 
(the air tank). This method will isolate any problematic components so they can be replaced.

Definition of pressure loss
Pressure loss is the difference between the pressure in the compressor and the pressure at various points in the 
compressed air system. In other words, it is the pressure difference between what’s in the air tank and what’s available 
for use by the pneumatic tools and equipment.

5 WHAT IS PRESSURE LOSS?

 
CHECKLIST

 Add up the total air consumption of  
all tools and equipment (SCFM) that may be  
in operation simultaneously

 Compare that consumption to the 
compressor’s total capacity (compressors 
generally produce about 4 SCFM per HP  
when generating compressed air at 100 PSIG)
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Best practices for measuring pressure

Measure dynamic pressure while the tool  
is operating
A pressure loss can only be found while the tool is operating because the  
compressed air system recovers in static mode: pressure must be measured  
and the pressure regulator adjusted while the air tool is in dynamic mode.  
The loss measured at the connection of the operating tool factors in  
all sources of pressure loss. Since the goal is tool performance,  
dynamic pressure will be the key to maintaining that performance.

Measure pressure near  
the air tool 
The tool’s pressure must be checked directly 
at its inlet port. Pressure loss at quick couplers 
and hoses must be assessed by taking pressure 
readings downstream from these components. 

Compact tool 
with gauge 

Included: UNIVERSAL  
coupler and 5 types 
of plugs

Product No 62.010

Tools for measuring pressure are used to identify the sources 
of pressure loss and to better target corrective actions. 

All-in-one tool ideal for  
checking pressure with 
a large pressure gauge 
for easy pressure reading 

Included: UNIVERSAL 
coupler and 5 types  
of plugs 

Product No 62.015

5 
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Definition of excessive pressure loss
A 10% pressure loss between air tank and tool inlet is considered acceptable. A 3% pressure loss between air tank and point 

of use (FRL inlet) is also acceptable. Pressure loss is considered “excessive” when it exceeds either of these values. This can 

happen when the components of a compressed air system overly restrict air circulation. As a result, the pressure drops below 

the suggested operating pressure for the tool or equipment, which in turn: 

6 WHAT IS EXCESSIVE PRESSURE LOSS?

TRUE OR FALSE
Increasing system pressure makes tools and equipment more efficient?

FALSE – Higher pressure does NOT lead to higher performance. 
Increasing static pressure (at the compressor or regulator) in an attempt to solve pressure  
loss is a common mistake. This approach increases pressure, but only for a short time.  
The compressed air system remains inefficient and the pressure drops every time the tool is 
operated. Increasing pressure beyond the manufacturer’s recommended level can damage  
the tool or equipment.

 Diminishes the tool’s 
performance

 Wastes time  
(loss of productivity)

 Negatively affects 
quality and 
production  
(e.g. loose bolts)

 Damages tools and 
equipment
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The cost of excessive pressure loss
Incorrectly compensating for pressure loss by increasing static pressure is costly. Conversely, there are high returns for companies 

that invest in a system optimization program involving measurement of pressure loss, component upgrades, leak detection,  

and preventive maintenance. 

Energy costs:
The compressor runs for a 
longer time to maintain a higher 
operating pressure. It generally 
costs 1% more for electricity for 
every 2 additional PSI maintained 
in the system.

Cost of tools and  equipment:                      
Tools are subjected to an 
initial pressure higher than the 
recommended one, leading to 
faster wear and breakage.

Higher compressor 
maintenance costs:
The compressor is subjected to 
faster wear as it works harder, 
over a longer period of time, to 
maintain the operating pressure 
required by the system.

Cost of leaks:
Adding pressure to compensate 
for pressure loss allows more air 
to leak from the same leak points.

Production costs:
Tools and equipment that do  
not work properly create  
production problems or issues 
with the quality of finished 
products.

Labor costs:
Users waste time mitigating 
the shortcomings of tools that 
have become inefficient due to 
pressure loss, resulting in lower 
productivity.

6 
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A compressed air system must be planned at the outset of a project, throughout its use, and when it is expanded.  
There are several ways to eliminate pressure loss:

Choose an optimal system configuration
Closed loop systems are ideal for limiting pressure loss, unlike linear systems. 

Select pipe diameters based on the system’s total length and the required air volume
The farther compressed air must travel, the larger the necessary  
pipe diameter and the greater the air volume. Pipe diameter must 
be based on the total air volume required and the total distance  
the air will travel.

Plan the compressed air system

Choose the right materials
Unlike conventional systems built with steel pipes, 
systems constructed of aluminium or nylon are 
corrosion-resistant. The pipes’ smooth inner walls allow 
the compressed air to circulate freely without friction and 
the lack of corrosion ensures a consistent airflow.

Conventional 
steel pipes

TOPRING 
aluminium or nylon pipes

7 HOW TO ELIMINATE PRESSURE LOSS
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Planning tools for compressed air piping systems

To find out more, refer to  
the design guides for  
compressed air systems  
at TOPRING.com

50 mm

25 mm

20 mm

40 mm

32 mm

63 mm

80 mm

 SCFM +  80%
 COST  +  19%

 SCFM +  80%
 COST  +  17%

 SCFM +  90%
 COST  + 57%

 SCFM +  90%
 COST  +  25%

 SCFM +  90%
 COST  + 20%

 SCFM +  100%
 COST  +  45%

To find out more about planning 
a compressed air system,  
refer to Group 2 — Compressed 
Air Piping Systems or the  
“PIPING SYSTEMS” section  
at TOPRING.com

To break down the steps of a 
project, check out our “Practical 
Guide to Planning a Compressed 
Air Piping System” at TOPRING.
com under the “PIPING SYSTEMS” 
section. 

7 

TOPRING PPS

TOPRING
Compressed air solutions96.607 TOPRING September 2019

design gUide 
FOR COMPRESSED AIR 

PIPING SYSTEMS

SERIES 8

100% AluMINIuM SOluTION

This figure illustrates  
the compressed air 
capacity and the costs  
associated with different 
pipe diameters.
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Flexible hoses 
The longer the hose, the greater the 
flow restrictions, regardless of hose 
diameter. And the smaller the hose 
diameter, the less air gets through 
(airflow). Limit pressure loss at the 
tool by choosing a hose with the right 
diameter for the distance and the 
right airflow.

The figure on the right illustrates  
the hose diameters at the scale

Components are used to tap air off at the point of use (e.g. hoses, quick couplers, and reels), but they can also help 
reduce pressure loss and improve airflow. Installing a component with an insufficient airflow capacity (SCFM) for the 
work in question inevitably leads to a substantial pressure loss, reducing the tool’s efficiency. Special attention should be 
given to selecting the following components:

Choose the right pneumatic components for the compressed air system

1x 3x

1x 2x1/23/8

1x 3x

1x 2x

1/4 3/8

3/8 I.D. hose offers 3 times more flow than a 1/4 I.D.

1/2 I.D. hose offers 2 times more flow than a 3/8 I.D.

7 
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Refer to the “Interior diameter required by pneumatic tool types” 
reference chart to determine the required minimum diameter for an air 
hose according to the airflow capacity of the tool (SCFM) and the hose 
length (reference chart available at TOPRING.com)

Quick couplers 
There are several types of quick couplers. Their size and profile determine the 
airflow available at the tool. As with flexible hoses, a smaller opening leads 
to a pressure drop (restriction). High-flow couplers (SCFM) with low pressure 
loss improve the performance of air tools. The diagram beside shows airflow 
capacity in SCFM by type of quick coupler. 

5.5 mm
24-37 SCFM

7 mm
60-70 SCFM

7.8 mm
50-78 SCFM

7.8 mm
50-80 SCFM

S20 • 1/4 INDUSTRIAL
S23 • ARO 210
S24 • 1/4 TRUFLATE
S26 • LINCOLN

S21 • 3/8 INDUSTRIAL
S25 • 3/8 TRUFLATE

S27 • NITTO

S31 • ULTRAFLO 

7 

TOPRING 271

S70•71•72•73•74•75•77•78

TOOL TYPES FLOW SCFM  FLEXIBLE HOSE HOSE LENGTH (ft)
25' 35' 50' 75' 100' 150'

   NAILERS/STAPLERS
18 gauge nailer/stapler  0.02 SCF/cycle  1/4 1/4 1/4 1/4 1/4  1/4

22-18 gauge stapler 0.03 SCF/cycle 1/4 1/4 1/4 1/4 1/4 1/4

Finishing nailer 0.03 SCF/cycle 1/4 1/4 1/4 1/4 1/4 1/4

Roofi ng nailer 0.05 SCF/cycle 1/4 1/4 1/4 1/4 1/4 1/4

Framing nailer 0.09 SCF/cycle 1/4 1/4 1/4 1/4 1/4 1/4

IMPACT TOOLS
Miniature 1/4" ratchet  12.5 3/8 3/8 3/8 1/2 1/2 1/2

1/4" impact gun 14.0 3/8 3/8 3/8 1/2 1/2 1/2

3/8" ratchet 19.2 3/8 1/2 1/2 1/2 1/2 3/4

Zip gun 21.9 1/2 1/2 1/2 1/2 3/4 3/4

1/2" impact gun 28.6 1/2 1/2 1/2 3/4 3/4 3/4

3/4" impact gun 34.7 1/2 1/2 3/4 3/4 3/4 3/4

1" impact gun 87.5 3/4 3/4 3/4 1 1 1

POLISHING TOOLS
Orbital polisher  16.6 3/8 3/8 1/2 1/2 1/2 1/2

Oscillating sander 23.0 1/2 1/2 1/2 1/2 3/4 3/4

SANDERS
Sander  9.6 5/16 5/16 3/8 3/8 3/8 1/2

4-1/2" angle grinder 18.4 3/8 1/2 1/2 1/2 1/2 3/4

10mm belt sander 18.9 3/8 1/2 1/2 1/2 1/2 3/4

7" angle sander 29.6 1/2 1/2 1/2 3/4 3/4 3/4

DRILLS
3/8" air drill  17.3 3/8 1/2 1/2 1/2 1/2 1/2

3/8" reversible air drill 23.8 1/2 1/2 1/2 1/2 3/4 3/4

1/2" reversible air drill 26.4 1/2 1/2 1/2 3/4 3/4 3/4

OTHER TOOLS
Riveter  0.08 SCF/cycle 1/4 1/4 1/4 1/4 1/4 1/4

Grease gun 0.8 SCF/cycle 1/4 1/4 1/4 1/4 1/4 1/4

Caulking gun 0.1 1/4 1/4 1/4 1/4 1/4 1/4

HVLP paint gun 9.5 5/16 5/16 3/8 3/8 3/8 1/2

Screw driver 9.6 5/16 5/16 3/8 3/8 3/8 1/2

Gravity fed sand blaster 12.0 3/8 3/8 3/8 1/2 1/2 1/2

To choose the proper hose internal diameter, it is important to know the consumption of the tool used (fl ow SCFM).

 Use of a smaller than recommended hose size will result in a serious reduction of tool performance.

REFERENCE TABLE FOR FLEXIBLE HOSES   
INTERIOR DIAMETER REQUIRED BY PNEUMATIC TOOL TYPES
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7 

Regular maintenance of the components in a compressed air system will keep the system operating efficiently. 
Maintenance frequency must reflect the conditions of use. 

Stay on top of preventive maintenance

Examples of maintenance:

Periodic replacement of the filter element and drain provides:

Replacing faulty quick couplers and leaking 
hoses

Replacing filters

Optimal performance Constant protection of 
downstream equipement

Applying a thread sealant to eliminate leaks Tightening any loose 
fittings

Continuous compressed air 
quality

Peace of mind

Lower operating costs

For more information, download the 
white paper “3-Step Maintenance 
Control For Compressed Air Piping 
Systems” available at TOPRING.com
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Repair leaks
Air leakage is often tolerated because it is not a hazard. Air can leak through any number of tiny openings. Although these 
leaks tend to go unnoticed, their compounded effects represent a serious problem. On average, a plant loses 20% to 50% of its 
compressed air to leaks. Leaks contribute directly to higher operating costs. They also lead to a non-productive energy demand 
and a pressure loss that diminishes the efficiency of tools and equipment. And any attempt to compensate for the pressure loss 
by boosting static pressure only increases leakage!

Since compressed air costs about $0.25/1000 ft3 ($0.08/kWh), the average plant can reap significant savings through a leak 
detection and repair program.

Hole diameter 
(inch)

PRESSURE
90 PSIG 100 PSIG 120 PSIG 150 PSIG

1/64 $ 46 $ 51 $ 60 $ 73
1/32 $ 185 $ 203 $ 239 $ 292
1/16 $ 742 $ 814 $ 955 $ 1 170
1/8 $ 2 970 $ 3 260 $ 3 820 $ 4 670

3/16 $ 6 680 $ 7 320 $ 8 600 $ 10 500
1/4 $ 11 900 $ 13 000 $ 15 300 $ 18 700
3/8 $ 26 700 $ 29 200 $ 34 300 $ 42 000
1/2 $ 47 500 $ 52 000 $ 61 200 $ 74 800

This table is for 
illustrative purposes 
only. The calculations are 
based on 8760 hours of 
operations, with a 100% 
effective compressor. 
 
N.B. A 3/8 in hole is 
equivalent to 144 holes  
of 1/32 in.

Estimated annual cost ($/an) of air leakage

An acceptable target value for overall system leakage is 10%. Reducing leaks to less than 10% involves analysis  
and a sizable investment. If an installation is losing 10% or more of its compressed air, urgent steps must be taken.

What to check:

 Condensate drains left open

 Shut-off valves left open

 Leaking pipes and quick couplers

 Leaking pressure regulators

 Permanently open cooling nozzles

 Continuous operation of compressor
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Eliminating leaks
Leaks can be reduced directly or indirectly. When eliminated directly, the number of leaks is reduced. When eliminated 

indirectly, the number and size of the leaks remain unchanged, but the leakage time is shortened. 

Direct elimination
Compressed air often leaks at fittings. Most of these leaks can be eliminated  
by replacing worn fittings and plugs, pierced hoses, and faulty components.  
There’s just one problem: first you have to find them ! A leak detection 
contractor can quickly and accurately locate the leaks in a system.

Indirect elimination 

AIR-SAVER® programmable ball valves are installed at the outlet of the air tank 
and programmed to open and close automatically when a shift starts or ends. 
They eliminate unnecessary compressor start-ups during inactive periods.  
These ball valves also open gradually, preventing hammer blow when the 
compressor starts up again.
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Instantaneous flow
Represents the amount of compressed air that 
tools use while operating. Instantaneous flow is 
used to establish the flow capacity required for 
the components of the compressed air system 
downstream from the tank: quick couplers,  
flexible hoses, reels, FRL, piping, dryer,  
and filters, depending on the installation.

Average flow
Represents the amount of compressed air that tools use based on the utilization  
factor (percentage of time during which the tool is operated) at every workstation. 
For example, an impact wrench that uses 30 SCFM is used during 10% of the workday. 
Its average flow would thus be 10% x 30 SCFM = 3 SCFM. Tools with a longer run time 
(e.g. sanders) have a higher utilization factor, which means their average flow is closer 
to their instantaneous flow. The sum of the average flows for all tools connected to the 
system is used to determine the compressor’s required capacity. 

Total compressed air consumption at the points of use can be calculated in 2 ways:

7 

Balance compressor and air tank capacity with total compressed air consumption
When tools consume more compressed air than the compressor’s maximum airflow, system pressure declines. An air tank of 
the right capacity will allow the system to meet temporary peak demand. This provides more time before the system pressure 
drops below the minimum. However, the compressor still has to supply an airflow that is at least equal to the system’s 
average demand.

If system pressure (as measured at the tank) sometimes drops below the minimum acceptable level and the compressor is 
not operating continuously, a bigger tank is needed.

If there is not enough pressure in the system and the compressor is operating at full capacity, the compressor cannot deliver 
the required capacity.
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Fot technical support, please contact a technical advisor  
at 1 800 263-8677 or email solutions@topring.ca

WE CAN HELP YOU WITH YOUR COMPRESSED AIR SYSTEM

 

Introduction to compressed air – Key points:

Understanding the 
fundamentals of 
a compressed air 
system is the best  
way to manage this 
energy source and 
control related costs.

A sound grasp of 
basic compressed air 
concepts is critical 
when designing a 
compressed air  
piping system.

The fact that pressure 
is too low or airflow is 
weak at the point of 
application does not 
necessarily mean that 
compressor capacity 
is deficient.

Pressure loss can be 
prevented with the 
right compressed 
air piping system, 
appropriate 
accessories that are 
properly maintained, 
the elimination of 
excessive leaks, 
and an air tank and 
compressor with 
sufficient capacity.

Planners need to 
properly understand 
air pressure, airflow, 
and pressure loss 
in order to deliver a 
compressed air supply 
that is safe, efficient, 
and optimal.


