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Compressed air as an energy-transmitting medium is versatile, 
flexible and safe - making it a popular choice in industrial op-
erations. It can be used in applications that include grinding, 

drilling, spray painting and sand blasting, to name a few. Compressed 
air leakage is an inefficient use of energy, and leak surveys should 
be carried out at least twice a year in order to save on costs, and to 
eliminate the risk of downtime associated with large ruptures that 
have to be repaired. One of the greatest benefits of compressed air 
leak detection is the resultant energy savings.

Typically, compressed air accounts for about 10% of the total 
electrical power consumed by industry. According to research under-
taken by the University of Cape Town (UCT), the cumulative costs of 
compressed air over a ten year period comprises 10% maintenance, 
15% capital and 75% energy. The UCT study also found that 30% of 
the total electrical energy used to compress air is wasted. 

Leakage is not only a direct source of wasted energy, but also an 
indirect contributor to operating costs. As leaks increase, the system 
pressure drops, and air tools function less efficiently and production 
is affected. Often the only solution is to increase generation pressure 
to compensate for the losses. Increased running time can also lead 
to additional maintenance requirements and increased unscheduled 
downtime. Leaks can also lead to adding unnecessary compressor 
capacity.

Potential savings can therefore be reaped through the introduc-
tion of simple and cost-effective measures that minimise this avoid-
able wastage, without compromising production at all. This subject, 
which comes under the general heading of misuse, is the single big-
gest waste area and yet one of the simplest and cheapest to control 
and obtain savings. A system with 5% of demand as leaks is said to 
be excellent, while one with 10% is good. It is important to bear in 
mind that systems with leaks as high as 70% of demand have been 
measured in extraordinary cases.

While leakage can come from any part of the system, the most 
common problem areas are:
• Couplings, hoses, tubes and fittings
• Open condensate traps and shut-off valves
• Pipe joints, disconnects and thread sealant
• Leaking pressure regulators
• Air cooling lines left open permanently
• Air-using equipment left in operation when not needed

Leaks can be a significant source of wasted energy in an industrial 
compressed air system, sometimes wasting 20 to 30% of a compres-
sor’s output. A typical plant that has not been well maintained will 
likely have a leak rate equal to 20% of total compressed air produc-
tion capacity. On the other hand, active leak detection and repair can 
reduce leaks to less than 10% of compressor output. The first step 
in tackling leaks is to recognise the costs involved and make a com-
mitment to a plant wide awareness programme. Regular, continuous 
attention to the compressed air system coupled with proper mainte-
nance will lead to effective progress in minimising leaks.

Estimating the amount of leakage 

It is necessary to take measurements to establish the leakage rate, for 
which several methods exist. The best way to establish the amount 
of leakage in a system is by measurement. However, in the absence 
of suitable measuring devices, a no-load test should be carried out 
to establish the percentage leakage from the system.

Leak detection 

During shutdown of the whole factory, the detection of larger leaks 
within the compressed air system is simple, as they are audible. 
Once the compressor is started, the exact leak positions should be 
marked with tags. 

Checking joints and unions with soapy water is also recom-
mended to identify the smaller leaks, which invariably develop with 
time. Ultrasonic detectors do, however, provide the most precise and 
cost effective solutions in leak detection, as any compressed air leak 
can be quickly and safely identified from up to 80 m away, even in a 
noisy factory environment.

The majority of compressed air leaks generate friction, which in 
turn create ultrasonic sound waves, which are recognised as sounds 
that cannot be heard by humans, with a frequency of more than 20 
kHz. The friction created by leaking gas is very specific, and can be 
anywhere between 38 kHz to 40 kHz, which is completely undetectable 
to workers. High frequency sounds are also more directional than 
lower frequency, which makes it easier to pinpoint the source even in 
the presence of other background noises. In addition to being highly 
accurate, ultrasonic detectors are also user-friendly. 
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The basic set-up in control situations consists of a hand held unit 
with headphones, a meter, a sensitivity adjustment and a number of 
different sensors. Some applications, where leak tightness testing 
integrity is measured, also require a transmitter. The user simply has 
to walk with the unit at a standard pace to allow for scanning along 
the X axis and Y axis. Once the leak has been detected, the area can 
be identified using a laser pointer or gun sight on the parabolic dish, 
or can be more accurately detected when using a flexible sensor with 
an attached focusing cone. The leak is then marked with paint, and 
the relevant maintenance team can be commissioned to fix the leaks.

Fixing the detected leaks

Once leaks have been detected, they should be repaired as soon as 
possible. Simply tightening components and shutting off valves that 
have been left open can repair most leaks, which mostly occur at 
joints and connections. Stopping leaks can be as simple as tightening 
a connection or as complex as replacing faulty equipment such as 
couplings, fittings, pipe sections, hoses, joints, drains and traps. In 
many cases, leaks are caused by bad or improperly applied thread 
sealant. It is, therefore, of the utmost importance to select high quality 
fittings, disconnects, hose, tubing, and to install them properly with 
the appropriate thread sealant. 

Non-operating equipment can be an additional source of leaks. 
Equipment no longer in use should be isolated with a valve in the 
distribution system. Another way to reduce leaks is to lower the de-
mand air pressure of the system. The lower the pressure differential 
across an orifice or leak, the lower the rate of flow, so reduced system 
pressure will result in reduced leakage rates. Stabilising the system 
header pressure at its lowest practical range will minimise the leakage, 
in addition to minimising compressor load and ultimately electrical 
demand. This method is recommended particularly where a system 
cannot be shut down to test for leaks. Once leaks have been repaired, 
the compressor control system should be re-evaluated in order to 
realise the total savings potential.

Importance of a sound leak prevention programme

A good leak prevention programme will include the following compo-
nents: identification (including tagging), tracking, repair, verification 
and employee involvement. All facilities with compressed air systems 
should establish an aggressive leak programme. A cost cutting energy 
management team involving decision making representatives from 
production should be formed. A leak prevention programme should 
be part of an overall programme aimed at improving the performance 
of compressed air systems. Once the leaks are found and repaired, 
the system should be re-evaluated. 

Conclusion

Having established the size of the leakage problem, an aggressive 
campaign of leak reduction should take place. Targets should be set 
and careful monitoring of results conducted. This work will involve 
inspections during silent hours checking for pipe work and tool leaks, 
and checking hoses and couplings for air tightness. Following this 
programme, the leakage rate should be re-measured and the work 
continued until the target is met. This is an ongoing exercise, which 
must be repeated a minimum of twice per year, in order to avoid 
consequent financial and energy losses once more.
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