


Audit benefits
Energy cost reduction is usually the driving force

behind most audits; however, energy costs are just the
tip of the iceberg.  In addition to lower energy costs,
the most common benefits of having a compressed air
or vacuum system audit performed are:

■ Improved plant or process productivity

■ Higher product quality

■ Reduced scrap rates

■ Increased system and equipment reliability

■ Reduced maintenance costs.

The first three items are concerned with production
and not with compressed air or vacuum directly. These
improvements are far more valuable than the energy
cost reductions. Capturing them requires an audit of
the production floor, not just the compressor room.

Fluctuating pressure and vacuum levels inside pro-
duction equipment is a leading cause of limited pro-
duction rates and scrap expense that goes unidentified
in most plants. The normal reaction to any suspected
problems with these systems is to elevate the air pres-
sure or vacuum level by turning on more compressors
and pumps. This approach increases costs exponen-
tially and actually leads to greater variations inside the
production processes.

It appears, from observing whatever gauge is avail-
able, that the problem is solved in terms of air and vac-
uum, but nothing could be further from the truth. For
example, packaging equipment is limited by the abil-

ity to time coordinated processes. The increased vari-
ations in pressure limit the speed of these coordinat-
ed processes to that of the least stable application.

It is also common for contamination in air systems,
in the form of water, lubricant, and rust, to impact
quality and productivity. If the air comes in direct con-
tact with the product being produced, contamination
often results in elevated scrap rates. This contamina-
tion creates downtime and high maintenance costs on
production equipment that in reality should be applied
to the cost of compressed air.

All of these problems can be corrected, often at sur-
prisingly low amounts of expense or capital, if prop-
erly understood in relation to the functioning of the
complete system.

The last two items are directly related to each
other. In both air and vacuum systems, unaccept-
able performance in the supply equipment is the
result of a system design or operating issue in more
than half of the cases. For example, high differen-
tial pressures and/or a lack of storage can cause
rapid cycling, premature equipment failures, and
system contamination. 

Audit types
To achieve the kind of results discussed above, an

audit must include all aspects of system operation
including the compressor and pump room, distribu-
tion piping and storage, as well as the demand or pro-
duction users of the system (Fig. 2). The quality and
value of an audit is directly related to the effort
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Fig. 2. A complete audit must include examining the supply and demand sides of a compressed air system.
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expended and the subsequent costs. A variety of serv-
ices are available which are called audits.

Leak audits are performed on both air and vacuum
systems with ultrasonic detectors. While it is a rather
simple task to locate and tag a leak, it is quite another
task to quantify the rate of flow and cost associated
with it.

Leak audits are offered on a day rate basis at
$500_$1000 per day by steam trap service organiza-
tions or compressed air distributors. Repairs are the
responsibility of plant personnel, which is the more
costly effort.

Supply surveys normally include logging of pres-
sures in the system and power at the compressors and
pumps, which are summarized in a brief report, but no
real time is spent on production equipment issues and
opportunities. This type of audit is often offered free
or is refunded, based on equipment purchases from the
distributor or manufacturer providing the service.

Normally, the solution will involve a significant
amount of supply side equipment. While this survey
may identify energy savings, the same savings can
often be achieved at lower capital costs and
improved productivity and quality if a complete
audit is performed.

A complete compressed air or vacuum system
audit must include a majority of time spent on the
demand or production uses of the system, if it is going
to provide any of the additional benefits discussed
above. These uses need to be identified and analyzed
and engineered solutions provided as part of a com-
plete audit.

Production uses set the pressure requirements for
systems, and no significant changes can be made with-
out a thorough understanding of the impact any change
will have.

Low-cost solutions to production problems can
enhance the value of a system upgrade dramatically
(Fig. 3). Alternative solutions to wasteful applications
can reduce total demand and eliminate the need for
additional compressors, pumps, and ancillary equip-
ment. The use of storage to support some users can
reduce the total peak demand for air and vacuum and
make backup supply equipment available again.

Choosing audit firms
To maximize the return on investment it is critical to

choose the right audit firm. An experienced firm
should have no problem providing all of the following
information upon request:

■ References of the individuals performing the 
work at your plant

■ Confirmation of the ability of the auditor to get 
projects implemented — engineering studies 
without results are commonplace

■ Actual audit reports from your industry to ensure 
the information is relevant and appears technical-
ly grounded.

Look for a technically complete audit that
includes the following components of a complete
system analysis:

■ A simple process flow diagram of the existing 
system and any proposed modifications to it

■ An analysis of production applications focused on
improving performance and quality

■ Recorded pressures throughout the system with a 
thorough analysis of pressure loss, variation, and
corrective measures, especially in the production
equipment

■ Recorded, verifiable power costs with an analysis 
of compressor and pump performance relative to 
design

■ A detailed action plan with costs for both short-
term and long-term solutions for the system,
including any anticipated growth

■ A return on investment calculation that meets 
corporate guidelines.

Be aware that some local equipment distributors and
auditors are only interested in proving there is a need
to purchase a newer or more efficient air compressor
or vacuum pump. These simplified approaches are
limited and focus on only a small piece of the puzzle.
They commonly overlook the most important part of
the air system: the distribution and end users. Remem-
ber that 65_75% of the savings potential in most sys-
tems is typically located in the production or
demand side and at a better ROI.
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More Info:

If you have any questions about compressed air audits contact Jan Zuercher
at jan.zuercher@airscienceengineering.com or 251-510-9489 or 480-633-
1572. Article edited by Joseph L. Foszcz, Senior Editor, 630-288-8776, 
jfoszcz@reedbusiness.com.
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Fig. 3. This air tool
application  has
excessive pressure
drop and is driving
system operation.


