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Configuration of Compressed Air Piping Systems

The biggest single cost associated with producing compressed air is the energy required to 
power the compressor. In fact, compressed air can consume up to 40% of the total energy 
a facility consumes on an annual basis. Therefore, maximizing compressed air energy 
efficiency is the smartest thing a facility can do to save money over the long term.

Improperly configured compressed air piping systems contribute significantly to 
unnecessary costs and wasted energy. This can be corrected through a few simple 
measures. Efficient compressed air piping design combined with a decrease in turbulence 
and the velocity management can help minimize pressure drops and increase energy 
efficiency of the entire system.

Start with a Loop System Design
One of the most efficient compressed air 
piping system designs is a loop system. In a 
loop system, the air flows in two directions, 
thus cutting the demand on the overall pipe 
length in half. The cooperative nature of the 
loop system results in reduced pressure drops 
and the full air flow delivered to downstream 
equipment, which helps the downstream 
equipment perform at an optimal level.   

Decrease Turbulence
At its essence, turbulence is simply inter-
rupted air flow. Turbulence in a compressed 
air system negatively impacts performance 
delivery, resulting in wasted energy, money, 
loss of productivity and a compromise of the 
equipment’s integrity. Turbulence can occur 
through direct or indirect interference. An 
example of direct, or natural, interference is 
when the air crosses through a pipe fitting. 
Indirect interference occurs from weak air 
velocity, usually due to improper pipe sizing 
or contamination built up within the pipes.

Manage Velocity
In order to correctly manage velocity from the 
compressor to the point of use, it is important 
to use the appropriate size pipe. A common 
mistake in pipe sizing is merely matching the 
size of the compressor air discharge port, 
rather than calculating volumetric flow based 
on actual demand. When this crucial mistake 
is made, significant pressure drops occur, 
affecting the compressed air system’s overall 
energy consumption. 

Minimize Pressure Drops
High pressure drops increase the loading 
pressure demands on the compressor,  
leading to higher energy costs.  As previously 
mentioned, turbulence contributes 
to improper air velocity, which can directly 
result in pressure drops. Improper air velocity 
leads to air delivery that is either too slow  
or too fast. If air velocity is too slow, then 
pressure drops occur naturally as a result.  
If air velocity is too fast, then back pressure 
can occur, also resulting in pressure drops.  
Minimizing pressure drops in the air system 
both maximizes the overall equipment  
performance and saves energy.

fast   easy   reliablewww.airnet-system.com
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PRODUCT INFORMATION
AIRnet is a reusable aluminum piping system designed in line with  EN 13480-3
to deliver a fast, easy, and reliable distribution network  for Compressed Air,
Nitrogen, and Vacuum.

PIPES 20 (¾”) - 25 (1”) - 40 (1 ½”) - 50 (2”) - 63 (2 ½”) - 80 (3”) - 100 (4”) - 158 (6”) MM

APPLICATIONS Compressed Air and Vacuum EN STANDARD

ADDITIONAL GASSES Nitrogen, Helium, Argon, Neon, Xenon and Krypton

MATERIAL Extruded aluminum alloy EN AW-6060 T6 (similar to alloy 6063T5) EN 755-2 (ASTM B241)

SAFETY FACTOR 4 for all diameters (burst pressure)
(Calculated according 
to ASME B31.1)

WORKING PRESSURE Max 16 bar(g)  (Max 232 psig)

WORKING TEMPERATURE -20°C to 80°C  (-4°F to 176°F)

VACUUM LEVEL 13 mbar(a) (0.189 psia)

DEWPOINT Lowest allowable pressure dewpoint is -70°C  (-94°F)

OUTSIDE TREATMENT Polyester powder paint (QUALICOAT certified)

INSIDE TREATMENT Chrome free conversion treatment

COLORS Blue RAL 5012, Green RAL 6018 and Gray RAL 7000 (*by Special Order)

FITTINGS 20 (¾”) - 25 (1”) - 40 (1 ½”) - 50 (2”) MM (PF SERIES)  

CONNECTION Push to fit technology EN STANDARD

MATERIALS Engineered polymer PA6 - GF30 fiberglass reinforcement
Aluminum high pressure die casting EN AC-46100 (Similar to A03830)
Wrought aluminum alloy EN AW-6026 (Similar to alloy 6082)

EN 1706 (ASTM B85)
EN 755-2 (ASTM B221)

SEAL FITTINGS NBR 70 Sh A (PTFE coating on pipe seal)

FITTINGS 63 (2 ½”) - 80 (3”) MM (BLACK SERIES) 

CONNECTION Torque to grip technology EN STANDARD

MATERIALS Aluminum high pressure die casting EN AC-46100 (Similar to A03830)
Aluminum permanent mold casting EN AC-43100 (Similar to A13600)
Wrought aluminum alloy EN AW-6026 (Similar to alloy 6082)

EN 1706 (ASTM B85)
EN 1706 (ASTM B85)
EN 755-2 (ASTM B221)

SEAL FITTINGS NBR 70 Sh A

FITTINGS 100 (4”) - 158 (6”) MM 

CONNECTION Bolt clamp technology EN STANDARD

MATERIALS
Aluminum permanent mold casting EN AC-43100 (Similar to A13600)
Stainless Steel EN 1.4301 (Similar to alloy 304)         

EN 1706 (ESTM B85)
EN 10088-2 (AISI 304)

SEAL FITTINGS NBR 70 Sh A
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Piping Materials
Compressed air piping systems are made 
from a variety of materials including black 
iron, copper, steel and aluminum. Black iron 
and copper are two of the most popular 
choices due to abundant material 
availability and low cost. 

Black iron is inexpensive, but installation is 
time consuming and labor intensive. Because 
black iron is so heavy, it requires threaded 
joints; unfortunately, threaded joints have 
notoriously high leakage rates. Therefore, 
operating costs are increased for systems that 
use black iron because the compressors must 
work excessively hard to compete with the 
leakage rate. 

Copper is somewhat inexpensive and readily 
available; the material is lightweight and 
the fittings are also less prone to leakage 
than black iron. However, many installations 
require an open flame and are therefore  
more labor intensive. Because installation  
can be difficult, adjustments to the  
compressed air piping system configuration 
are not easily made.

Aluminum is lightweight and easy to install, 
but generally comes with a higher initial 
cost. Its smooth interior reduces line losses; 
therefore, it is more efficient than black iron 
at the outset and remains efficient over time. 
Because of the lightweight nature of the  
material and easy installation, aluminum 
piping allows for reconfiguration of the  
system if the operation grows or moves  
to a new facility.

www.airnet-system.com

PRODUCT RANGE
Pipes SS304L: D15 (½”), D28 (1”), D35 (1 ¼”), D42 (1 ½”), D54 (2”), 

D76 (2 ¾”), D89 (3 ½”), D108 (4”)
Pipes SS316L: D15 (½”), D28 (1”), D42 (1 ½”)

APPLICATIONS Compressed Air, Nitrogen, Vacuum…

MATERIAL
Stainless Steel AISI 304L 1.4301  EN10088 

Stainless Steel AISI 316L 1.4404 ASTM A666

SAFETY FACTOR 4, Burst pressure > 64 Bar (> 928 PSI)

WORKING PRESSURE 16 Bar (232 PSI)

WORKING TEMPERATURE -20°C to 120°C (- 4°F to 248° F)

VACUUM LEVEL 20 mbar (0.29 PSI) abs 

DEWPOINT Lowest allowable pressure dewpoint is -70°C (-94°F)

TREATMENT Annealing

FITTINGS
D15 (½”), D28 (1”), D35 (1 ¼”), D42 (1 ½”), D54 (2”), 
D76 (2 ¾”), D89 (3 ½”), D108 (4”)

CONNECTION Press fit system

MATERIALS Stainless steel AISI 316L 1.4404  
EN10088
ASTM A666

SEAL FITTINGS FKM (fluoroelastomer)
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PRODUCT INFORMATION
AIRnet stainless steel is a piping system designed to deliver a fast, easy,
reliable and clean distribution network for compressed air, nitrogen,
vacuum specifically for industries that demand the highest quality of air.

Configuration of Compressed Air Piping Systems

www.atlascopco.com/air-usa • info@atlascopcousa.com • 866-546-3588



4

Advantages and Disadvantages of Piping Materials
The following chart highlights some of the major advantages and disadvantages for each 
material used in compressed air piping systems. All material types experience similar issues 
when it comes to the relationship between air velocity and pressure drop.

Material                 Advantages          Disadvantages

Black Iron

Galvanized Steel

Copper

Stainless Steel

PVC

Aluminum 

• Moderate material costs
• Readily available in multiple sizes

• Moderate material costs
• Readily available in multiple sizes
• Some rust protection

• No rust, good air quality
• Smooth interior—low  
   pressure drop

• No rust, good air quality
• Smooth interior—low 

pressure drop

• Lightweight
• Inexpensive

• Corrosion resistant
• Lightweight
• Easy to install
• Lower cost of ownership

• Labor intensive installation
• May rust and leak
• Rough inside promotes 

contaminant build up

• Often exterior is coated
• Labor intensive installation
• Rough inside promotes 
   contaminant build up
• May rust or leak at joints

• Requires quality brazing 
   to prevent leaks
• Susceptible to thermal cycling
• Installation requires open flame

• Labor intensive installation
• Expensive materials

• Lower safety
• In certain areas, not compliant

with certain codes
• Carries static charge
• Subject to bursting
• Adhesives not compatible 
   with compressor oils 

• Limited pressure ratings
• Material costs

www.airnet-system.com fast   easy   reliablewww.airnet-system.com
www.airnet-system.com

PRODUCT INFORMATION
AIRnet technologies and innovations are based on technical expertise
gained from more than 140 years of experience with pressurized
air applications and equipment.
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TIME AND TOOLING
f Quick connections with no need to crimp, thread, solder or glue the pipe
f No heavy tooling or machinery required
f PF series and Black Series can be connected to any existing network via

simple use of adaptor unions and nipple sockets
f PF series is assembled by hand, a push of the pipe into the fitting is all it takes

MODULARITY
f Easy to handle and easy to work with lightweight materials
f Modular design supports extensions and modifications to meet new demands
f Components are interchangeable and reusable after disassembly
f Quickdrops are easily mounted, both horizontally and vertically

SUSTAINABILITY

f Optimized inner body design minimizes flow
resistance and pressure drop in the fittings

f Low friction factor and seamless
connections minimize pressure drops in
the pipe network

f Superior sealing technology ensures a leak
free system and maintains performance
over time

f Durable and corrosion resistant materials
offers a maintenance free system

SAFETY

f Safety factor of 4 for all diameters
(burst pressure)

f Camera control and automatic assembly
guarantee zero defect manufacturing

f Plastic components and pipe clips
comply to UL 94 HB and UL 94 V-2
for flammability

f Torque indicators ensure sufficient
torquing

AIRNET IS FAST AND EASY TO INSTALL AND FLEXIBLE FOR THE FUTURE

AIRNET IS RELIABLE, SAFE, AND MAINTENANCE FREE

Quickdrop design
safeguards leaktight and
condensate free droplines

White torque
indicators

(PF Series)

In Conclusion
Various factors contribute to the optimal configuration of a compressed air piping  
system. When combined with an optimal piping design, the management of turbu-
lence, velocity and pressure drops benefits the entire compressed air system, as well as 
the bottom line. 
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Did you know? 
Pressure drops in piping systems increase with the square of the increase 
in flow. For example, if you triple the flow, the pressure drop will increase 
nine times what is was!

Increasing the size  
of your pipe from 2” to 3” 

can reduce pressure  
drop up to 

A quarter-inch air leak 
at 100 psi 

costs more than

Shortening the distance 
that the air travels  

can reduce pressure  
drop by

of air leaks 
are not audible 

a year

By Mike Loftis

AIRnet Sales and Marketing Engineer

Some facts about compressed air piping and leaks:
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