Energy Savings through Compressed Air Leak Detection Technology
Ultrasound technology offers many opportunities for industrial and commercial users to dramatically cut
energy consumption and improve their bottom line while improving upon their “carbon footprint”.
Four common areas are:
1. Compressed Air
2. Steam
3. Air Infiltration
4. Mechanical efficiencies
Compressed air and steam are two of the most costly utilities in plants today. Often the bottom line is
negatively affected as energy costs rise. For those companies who utilize these utilities as part of their
production, the end product can be damaged, contaminated or lost when these systems do not operate efficiently.
Ultrasound condition monitoring is the most effective, accurate, and safe method for locating sources of energy
waste and for preventing unplanned downtime.
When it comes to improved productivity, it is important to understand that the more efficient a system, the less
energy used. By setting up routine inspection schedules for your utilities (compressed air and steam) as well
as for your mechanical and electrical equipment, problems can be identified and corrected early to maintain
efficient operations. This will lower operating costs and keep energy waste at a minimum thus improving the
profitability of a plant.
The key to maintaining or reducing energy consumption is to incorporate reliability practices that will
maintain all of your plant equipment at optimal running condition. While ultrasound can be used to note
problems with mechanical and electrical problems within your plant, this guide will focus on compressed air
and steam systems. It will provide you with an overview for conducting compressed air and steam surveys,
some useful tips regarding these utilities, how to calculate potential savings from your surveys and suggestions
for reporting your results.
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Compressed Air: The Problem
Compressed air isn’t free. Compressed air systems account for 10% of all electricity used in U.S. manufacturing
industries. Most of these systems provide compressed air to drive a variety of equipment within a given plant,
including machine tools, painting booths, materials handling, and HVAC controls.
The average facility loses an average of 30% of its compressed air to leaks; much of which is undetectable by
ear, to touch or sight. At of the close of 2007, the DOE reported that as many as 57% of facilities have taken
little to no action to fix this problem.
There are also excess costs that go way beyond wasted energy. Some of these problems are:
• Fluctuating system pressure: Inconsistent or faulty performance of air tools and other air-operated
and powered equipment.
• Excess compressor capacity: higher than necessary equipment and maintenance costs. Plants buy
on calculated demand without considering how leaks affect performance.
• Excess load on supply equipment. Increased maintenance costs, decreased service life.
• Thwarting other system efficiency efforts. It’s impossible to optimize system pressure and
compressor control schemes with excessive leaks.
• Wet air: While letting air out, leaks let moisture in. For example, valves on drain legs are left
cracked open because too much water is coming into the equipment.
Before starting a compressed air survey, it is important to review & note what some of
the most common contributors to energy loss are:
• Valves
• Couplings
• Flanges
• Hoses
• Packings
• Tubing
• Thread sealants
• Fittings
• Pipe Joints
• Point-of-use devices
• Quick-disconnects
• Open condensate traps
• Filter/regulator/lubricator (FRL) units
• Open shut-off valves

As you review these items, check to see if they are being used correctly, installed correctly, operating as
expected or are inappropriate for the application. Once you understand the operating condition of these
components, then it is time to plan a leak detection survey to start saving energy and improving
production immediately.
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Top 11 Targets of a Compressed Air Audit
Following the recommendations of an audit usually pays for itself in a short time by saving tens of thousands
of dollars in operating expenses.
The 11 most typical, highest payback audit items are:
1. Plug leaks – set up a short-term leak inspection program through ultrasound so that every sector of the
plant is inspected at least once a quarter to identify and repair leaks.
2. Down with overpressurization – excessive pressure increases leaks and wastes money.
Overpressurization will amplify problems, not solve them.
3. Double-check air requirements – production often overestimates the amount of air it needs. Plants need to
change their focus from maintaining air supply to supplying air to meet demand. More air and more pressure
is simply more cost.
4. Angle connections: all teed off – replace tee connections with directional angel entry connections.
5. Bad piping – convoluted piping, piping restrictions, old pipes and incorrect pipe sizes often lead to pressure
loss.
6. Get rid of obsolete restrictions – clogged filter elements, forgotten manual drain traps and neglected separator
cartridges can cause significant drops in pressure and negatively impact capacity and reliability, not to
mention creating air-quality issues.
7. Insufficient storage – the value of an appropriately sized air receiver and appropriate compressed air piping
is underestimated. All air systems will do better with storage between the user and the process. The amount
of effective storage for any system is where the operating control band is equalized by the back pressure
in the system.
8. Inappropriate use – unregulated use of compressed air, and using compressed air for inappropriate purposes,
wastes a lot of energy. Considering it costs eight times as much to use air as it does to use electricity, you
may want to reevaluate unregulated air-powered cabinet coolers, blow-offs, vacuum generators, mechanical
pumps, air motors and hoists, vibrators, aeration, spraying and a host of other equipment.
9. Watch those pumps – if air-operated pumps must be used, consider adding controls to shut them
off when are not needed.
10. Maintain the system – poor air quality adversely affects overall plant operations.
11. Poor maintenance also affects efficiency. Make sure you have a planned route and are consistently
conducting compressed air survey’s in order to ensure your plant is running as efficiently as possible.
Many plants can benefit from a more sophisticated analysis by professional auditors or via training classes
on condition monitoring, routinely provided by UE Systems. Log on to the UE Systems website at
www.uesystems.com for training information.

Eastern Fluid Power Inc T 866 384 8884 E info@efp.ca
www.easternfluidpower.com

Compressed Air: Pre-Leak Detection Survey
According to the U.S. Department of Energy (DOE), over 50 percent of all compressed air systems
have energy efficiency challenges that can be corrected.
There are 7 critical steps in evaluating system leakage and energy waste. They are:
1. Evaluation (leaks, pressure and compressor controls)
2. Detection (involve operators)
3. Identification (tagging)
4. Tracking
5. Repair
6. Verification
7. Re-evaluation
In order to ensure you are following these steps, it is essential that you develop a systematic approach for your
maintenance program in order to maintain operating efficiencies.
Every plant could save 10- 20% of their current energy waste by implementing these recommended steps and
conducting a proper energy audit periodically.
• Walk through your plant. While you walk, pay attention to obvious problems such as loud leaks that you can
spot and tag without the aid of an ultrasonic detector. Observe misuse of air such as valves left wide open, rags
placed over pipes to reduce the noise level of large leaks, unattended machines left on with air blowing all
over the place. Check and repair all drain traps, do not leave them “cracked” open. Check defective tools, are
hoses stored correctly to prevent the handles from cracking open, check quick connect fittings, etc.
• As you walk through your route, try to determine the best route for inspection. If possible, use a print of the
compressed air piping system, make a simple sketch, or digitally photograph the compressed air system section by section. These graphics will help you inventory all components of the system and identify leaks making it easier to find them for repair.
• Use an Ultraprobe® to scan for leaks. Always wear your headphones. If you have difficulty determining direction, reduce your sensitivity. Follow the sound to the loudest point.
• For consistency, start at the compressor/supply side and work your way to the use side.
• When you begin your inspection, create a series of inspection “zones”. This will help organize your approach
and prevent the possibility of overlooking a section and missing some leaks. Move from one “zone” to the
next in a planned organized manner.
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• Tag all leaks. The tag will make it easy to spot the leaks for repair. (When leak location prohibits tagging such
as in a ceiling, note the spot with a marker under the leak and use a digital photograph to identify the location.)
• Test all leaks after they have been repaired. Sometimes leaks can be fixed and new ones created inadvertently.
• Be ready to fix as you go. Carry tools you’ll need for leak repair (wrench, sealant, tape, etc). A lot of them can
be repaired on the spot.
• Calculate your savings using cfm charts and formulas accompanying this guide.
• Report your results. Let management know how much money you are saving.
• Keep everyone aware & involved. Just as with other programs, hang signs to educate about the cost of leaks
such as “1/4 in. leak -= $8,000/year.” Or an awareness sign “Report compressed air leaks…They cost $$$”
• Maintain a program to reduce compressed air use and eliminate the use of unneeded compressors.
Most plants would lower energy costs greatly if they were able to just turn unused compressors off, instead
of buying new ones.
When planning a survey, do not attempt to test the whole system at once. Break the survey schedule down into
small, workable sections.
When creating a report, try to consider the logistics of the leak repair. Break the leak repair down into manageable units. If a maintenance department is given a large number of leaks to repair in the report, the reaction
might not be positive since there are usually many other maintenance activities to complete. Instead, prioritize
the leaks so that the most costly are repaired first; the next most costly second, etc.
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Calculate Your Savings – Compressed Air
When conducting a compressed air or steam trap survey, you should always calculate your savings. Energy
savings mean big dollar savings as well as a significant increase in production, asset availability and product
value. Energy savings, or “cost avoidance” is not only important to your company’s bottom line, it will help
management understand the contributions of your department to the company’s success.
Calculating compressed air loss
Energy accounts for as much as 75% of the total cost of a simple compressed air system.
A poorly maintained or leaking system will never fulfill demand, continually drain resources and have a negative impact on energy. Furthermore, an inefficient compressed air system hurts our environment through additional and unnecessary greenhouse gas emissions.
According to the U.S. Department of Energy, average systems waste between 25% and 35% of their air to
leaks alone. In a 1,000 SCFM system, a 30% leakage translates into 300 SCFM. Eliminating that type of leak is
equivalent to saving more than $45,000 annually (depending on plant location and region’s energy cost). It is
important to note this cost will rise as energy costs rise.
Develop a formula for detecting your loss
In the field of leak detection there are many confusing elements that appear when two or more people try to convey the type or size of loss that they need to detect. One way to resolve this is to convert all forms of leak loss
descriptions into one common format.
Below is a formula that converts a divergence of leak descriptions into the term: “CFM or cubic feet per minute.
The formula is :
Pressure Loss
1 Atmosphere

MAKE SURE IT IS THE SAME FORMULA AS COMPRESSED AIR GUIDE
The formula is universal, in that one can use any form of leak measurement. To use the formula factors, refer to
the chart that explains what one atmosphere is for a particular measurement unit. This measurement unit can be
PSI, Inches of Mercury, Feet of Water or Bars.
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EXAMPLE:
A leak in a system of 300 cubic feet is losing 10 psi in 2 minutes. The system pressure is 100 PSI.
NOTE: the system pressure will almost always be given. It is not to be used in this
formula. The only reason it is given in this example is to alert you to the fact that it is not
necessary even when provided.
Formula

Air Leak Cost
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Calculating the cost of air per thousand cubic feet (MCF)

(

) ( )
( )

To get the cost of air per thousand cubic feet (MCF), use the following formula:
BPH X 0.746
0.90

$/KWH

CFM X 60
1000

0.746 KW/BHP (Kilowatts per Break Horse Power)
Average efficiency = 0.90
4.2 CFM/BHP (an average of CFM per Break Horse Power suggested from Compressor Manufacturers)
The breakdown:
KWH		
(To run the Compressor)		

=

BHP of Compressor x 0.746
0.90

KWH x $ / KWH		

=

Cost of running Compressor for one hour

CFM of Compressor x 60
1000

=

MCF / Hour

Cost of running Compressor for one hour = $ / MCF
MCF / Hour

How to Calculate Your CFM Loss as Dollar Loss Per Year
The basic calculation of a leak cost in terms of CFM can be determined using the
following formula.
(CFM x 60) (8760) x MCF = Leak Cost per year
1000
1. Convert your CFM into Cubic Feet per hour
CFM x 60
Example: 3.6 cfm x 60 = 216 cubic feet per hour
2. Calculate Cubic feet per year. Multiply the number of hours the system is in use by
the hourly figure.
Example: 216 x 8760 (hours per year) = 1892160 cubic feet per year
3. To determine the cost per year, determine the cost of compressed air. This is usually represented in
MCF(Thousand Cubic Feet). First divide the hourly figure by 1000 and then multiply by the MCF cost
figure.
Example: MCF cost is $0.22
1892160 ÷ 1000 = 1892.16
1892.16 x $.22 = $416.28 cost per year
Eastern Fluid Power Inc T 866 384 8884 E info@efp.ca
www.easternfluidpower.com

Quantifying Compressed Air Loss and Savings From a Survey
The going estimate in the field is that about 30% of all compressed air is wasted through leaks.
Here’s a simple formula that can be used to estimate the loss/savings of your compressed air survey.
S=(L/4.2)(0.746)(T)(C) ÷ 0.90
S = Annual Savings, $
L= Air loss, cfm
4.2 = average number of cfm/bhp. This is based on manufacturers’ equipment data*
0.746 = average power requirement in kW/bhp to generate one bhp
T = hours of operation
C = Cost per kWh
0.90 = motor efficiency factor
Example: 100-hp air compressor produces 450 cfm of air
Electrical cost of $0.08/kWh
Air leaks amount to 25%.
25%(leaks) of 450 cfm = 112.5 cfm (this is L)
112.5/4.2 cfm/bhp = 26.8 bhp
26.8bhp x 0.746kW/bhp = 19.9928 (kW)
19.9928kW x 8760 hrs (24 hrs/day, 365days/year) = 175136.9 kWh
175136.9 x $0.08/kWh = $14010.95
$14010.95 ÷ .90 = $15,567.72
*This number varies with equipment type. For specific information, consult a compressed air handbook
or a manufacturer’s data sheet.
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