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ABSTRACT

	 Compressed air systems in industrial facilities often incur exorbitant 
electricity costs and require systematic improvements. To address this, 
the Compressed Air (CA) Scoping Tool was developed as an initial step 
for system analysis and optimization. This tool incorporates up-to-date 
best practices and serves as a valuable resource for facility personnel, 
offering insights into compressed air systems from production to end use. 
By utilizing the CA Scoping Tool, plant managers, energy engineers, and 
maintenance personnel can enhance system efficiency, reduce energy 
consumption, and achieve cost savings. This article highlights the impor-
tance of  improving compressed air systems, outlines the tool’s develop-
ment and features, and underscores its value as a nonbiased resource 
for system evaluation and optimization. Additionally, the article pres-
ents a case study based on a food manufacturing facility to demonstrate 
the practical application of  the tool. Furthermore, the article discusses 
potential future opportunities for enhancing the CA Scoping Tool.
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access to these results of  federally sponsored research in accordance with the DOE Public Access Plan 
(https://www.energy.gov/doe-public-access-plan). 
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INTRODUCTION

	 Over 70% of  manufacturing facilities are equipped with compressed 
air systems [1]. Compressed air has a wide array of  applications within 
the manufacturing sector, including conveyance, pneumatic tools, paint 
booth operations, and actuation of  robotic arms. Compared with electri-
cal means of  operation, compressed air provides smoother, more reliable 
power and better torque control on machinery and can eliminate the 
potential shock hazards of  mechanical equipment. Compressed air sys-
tems are often considered mandatory for modern manufacturing; how-
ever, a compressed air system can also be the most inefficient system in a 
facility [2]. Compressors lose a significant amount of  energy, with rough-
ly 80% of  the energy consumed being lost to heat of  compression [3]. 
After factoring in losses due to drive efficiency and leaks in the system, 
the point of  use receives only 5% to 10% of  the power that was originally 
fed to the compressor (Figure 1).

Figure 1. Typical Compressed Air Power Sankey

	 For some facilities, compressed air systems can consume 30% of  the 
total plant energy cost [1] [4]. In large facilities, compressed air is often 
treated as a fourth utility because of  its high cost of  production. The cost 
of  compressed air can be anywhere from 1.8 to 3.0 cents per 100 cubic 
feet depending on the type and controls of  a compressor. Figure 2 high-
lights that over a 10-year period; electricity is the single most expensive 
cost [4]. As the cost of  electricity continues to rise, so will the cost to 
produce compressed air. These reasons have led industry to take a more 
methodical look into compressed air usage and operation practice.
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	 Given the exorbitant electricity costs associated with compressed air, 
many facilities are starting to take a systematic approach to improving 
their compressed air systems and operating procedures. To provide man-
ufacturers with a starting point for reducing the electricity consumption 
of  their systems, the Compressed Air (CA) Scoping Tool was developed 
as a first step toward conducting an overall system analysis.
	 Optimizing compressed air systems has traditionally taken a back 
seat within manufacturing because air usage is often considered a nec-
essary evil. Many compressed air systems were implemented without 
much consideration or plans for continuous improvements. Even today, 
60-year-old systems in dire need of  attention are common throughout 
industry. More recently, compressed air has been recognized as a key 
large energy user with extremely poor performance. As of  2018, com-
pressed air systems are the third most retrofitted systems in manufac-
turing, behind heating, ventilating, and air conditioning (HVAC) and 
lighting systems [5]. This recognition has led to advances in compressor 
controls and best practices that are continually evaluated and updated.
	 Standards and practices around compressed air systems are also 
evolving as previous golden rules become outdated for the current ener-
gy-conscious manufacturing society. For example, the previous rule of  
thumb for compressed air storage of  1 to 3 gal/cfm [6] [7] is now accept-
ed to be 3 to 5 gal/cfm, reflecting a need for greater storage to optimize 

Figure 2. Life Cycle Cost over 10 years to Operate a Compressor
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overall system performance [7] [8]. This change in recommended stor-
age is only one of  many in the industry, leaving many manufacturers 
lost in a sea of  contradicting best practices to sift through. The new CA 
Scoping Tool was created with the most up-to-date best practices in the 
industry (as of  2023) and can be used as a nonbiased, one-stop shop for 
best practice recommendations.
	 To help encourage energy efficiency among U.S. manufacturers, the 
U.S. Department of  Energy (DOE) developed the Better Plants (BP) pro-
gram. Through this program, manufacturing companies (partners) establish 
specific energy reduction goals over a defined period, typically a 25% reduc-
tion in energy intensity over 10 years. Partners gain access to a wide range of  
technical resources to help achieve their goals, including quick-start guides 
that teach how to build an energy management program from the ground 
up [9], workforce development programs such as in-plant or virtual system 
trainings, and free energy and carbon assessment software [10] [11]. Many 
partners have also found resources available through other entities external 
to the BP program such as third-party assessors or their local utilities. By 
leveraging such resource networks, partners have been able to excel in their 
energy goals. Some of  the tools and resources offered by the BP program 
specifically for compressed air include the Manufacturing Energy Assess-
ment Software for Utility Reduction (MEASUR) software suite assessment 
module and calculators, virtual trainings [12], in-plant trainings, energy boot 
camp trainings, compressed air tip sheets, diagnostic equipment loans, and 
much more. Each of  these resources vary in their approach and information 
type, ranging from general system information to interactive resources that 
would require a more in-depth analysis. Figure 3 shows the network of  com-
pressed air specific resources that are available to program partners and how 
they intertwine with one another.
	 The CA Scoping Tool was developed as an additional resource 
for BP partners. The tool is designed for facility personnel interested 
in improving their compressed air systems, including plant managers, 
energy engineers, or maintenance personnel. The tool serves as an initial 
step in understanding a facility’s compressed air system and the common 
practices that are currently standard operating procedures. Ideally, the 
tool should be used before DOE’s MEASUR [13] assessment tool. The 
CA Scoping Tool acts as an operational baselining tool, enabling users to 
comprehend various aspects of  a facility’s system, from the production 
of  compressed air to its utilization at the end users.
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DEVELOPMENT OF THE COMPRESSED AIR SCOPING TOOL

	 The CA Scoping Tool was developed through a partnership between 
Oak Ridge National Laboratory (ORNL) and an industrial partner from 
the BP program. The partner was inspired by the DOE’s Steam System 
Scoping Tool (SSST), applying the same principles to compressed air. 
DOE and ORNL always encourage opportunities to develop tools and 
resources that are useful for their industry partners. As a result, ORNL 
and the partner collaborated to create the CA Scoping Tool as the com-
pressed air equivalent of  the SSST.

OVERVIEW OF THE TOOL

	 The CA Scoping Tool is an Excel-based software tool that is used 
to evaluate compressed air systems comprehensively. It was developed 
without the use of  macros to increase longevity, reducing the risk of  
future Excel updates disrupting the tool’s functionality. Excel is a widely 
used software, enabling easy access for users. The premise of  the tool is 
that users answer a series of  questions pertaining to specific aspects of  

Figure 3. Compressed Air Resource Network.
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their compressed air systems, and then those answers are compared with 
industry-accepted best practices. Users simply select their responses from 
drop-down menus, which range from yes/no options to time ranges or 
frequencies. Each question receives a score based on the provided answer, 
contributing to the overall system evaluation. Some of  the questions offer 
multiple answer options, with higher scores assigned to answers repre-
senting better operational practices. These scores are tallied at the end to 
produce a report card, and recommendations are suggested. Hence, the 
CA Scoping Tool serves as the initial step for industrial manufacturing 
plants to comprehend and enhance their compressed air systems.
	 As shown in Table 1, the tool consists of  nine tabs, six of  which are 
part of  the graded portion. The table displays the types of  data collected, 
the corresponding results, and the identified energy-savings opportunities.

Table 1. CA Tool Outline
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	 The tool breaks down the scoping process into three distinctive steps: 
benchmarking the current system, comparing operating procedures 
against current best practices, and identifying possible energy efficiency 
opportunities based on user responses (Figure 4).

Benchmarking the System
	 The first step in the CA Scoping Tool is to benchmark the facility’s 
compressed air system. The tool asks for various compressed air system 
parameters and produces graphs based on the user’s inputs. The ques-
tions are basic operational parameters the facility should know prior to 
considering best practice upgrades. This step is not used in producing 
the report card at the end of  the tool but is an exercise in understanding 
the operation and cost of  the system. Additionally, this step is critical if  
a company intends to compare two facilities within the company. The 
questions in this section include the system basics, such as the number 
and size of  compressors in the facility, and gradually progress to more 
challenging questions such as the annual operating costs for the auxiliary 
equipment. These questions are the building blocks to comprehend the 
size, capability, and cost of  the system.

Compare Facility with Industry Standards and Best Practices
	 The second step in the CA Scoping Tool is to compare the facility’s 
operational characteristics with industry-accepted standards and best 
practices, which can be found in tabs 3 through 7. These 97 questions 
comprise best practices that are widely accepted in academia and the 
compressed air auditing industry and have been reviewed by members of  
both communities. The questions range from rules of  thumb to Interna-
tional Organization for Standardization (ISO) standards for compressed 
air systems.
	 Compressed air systems are typically divided into two halves: the 
demand side and the supply side (Figure 5). The demand side encompass-
es equipment or end uses such as leaks, tools, and pneumatic machinery, 
whereas the supply side comprises receiver tanks, compressors, dryers, 
and supporting auxiliary equipment. The CA Scoping Tool approaches 
the comparison in a similar manner, dividing questions into three group-
ings: supply side, demand side, and then a system-wide focus.
	 Within the tool, tabs 2 through 4 include the system-wide questions 
and pertain to aspects that that affect the entire compressed air system. 
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The best practice questions cover system profiling, system measurements, 
compressed air costs, heat recovery, etc. System-wide questions focus on 
system practices, pressure control, leak management, etc. Tabs 5 and 6 
concentrate on the supply side of  the compressed air system, focusing on 
compressor practices including compressor efficiency and overall perfor-
mance as well as air quality aspects like particulate content and moisture 
content. Finally, tab 7 focuses on the system’s end users, encompassing 
issues such as inappropriate uses and artificial demand. Figure 6 summa-
rizes categories for the questions and their respective parts of  the com-
pressed air system.

Results and Identified Efficiency Opportunities
	 After completing the questionnaire, the user is prompted to move to 
tabs 8 and 9 for the results and identified opportunities. Tab 8, the results 
page, gathers the scores from the comparison step and summarizes the 
results. This tab displays each topic, the user’s score, and the maximum 
possible score for each question. At the bottom of  the page, the scores 
are summarized and graded based on the total possible score, providing 
a percentage. Finally, the results are displayed in a bar chart to reflect the 
grade from each tab. Once the facility receives its report card, the next 

Figure 5. A Typical Compressed Air System in Manufacturing Plants
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tab shows the possible energy-savings opportunities based on the user’s 
scores. These opportunities are directly linked to the answers given in 
the comparison steps of  the tool and should be seen as steppingstones to 
start investigating plausible recommendations for the facility. A full list of  
possible recommendations can be found in the appendix (located at the 
end of  this article).

Benefits to the Manufacturing Industry
	 In recent years, compressed air systems have moved the forefront 
of  the energy efficiency efforts within the manufacturing sector. Major 
manufacturers and large companies are even hiring their own in-house 
compressed air experts who can travel from site to site. Other facilities, 
however, are left to their own devices to learn best practices for their 
systems. Whether the user is a large company with multiple facilities or 
a smaller manufacturer trying to wade through the sea of  best practices, 
this CA Scoping Tool can serve as a steppingstone to understanding the 
strengths and weaknesses of  their compressed air systems. For multifacil-
ity companies, the CA Scoping Tool can be used to compare operations 
across several facilities and their respective compressed air systems. This 
comparison may help identify facilities that require additional attention 

Figure 6. Groupings of  Questions within the CA Tool
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or those with exemplary practices that should be replicated throughout 
the company.

IMPLEMENTATION OF THE COMPRESSED
AIR SCOPING TOOL

Case Study
	 Through DOE’s BP program, manufacturing companies (partners) 
establish specific energy reduction goals over a defined period, typically 
aiming for a 25% energy intensity reduction over 10 years. As part of  the 
testing of  the CA Scoping Tool, a food manufacturer in the BP program 
was asked to review and use the tool. The partner used the tool at one of  
their sites and based on the tool’s results generated a list of  recommen-
dations to improve their compressed air system. The following sections 
provide an overview of  their experience and usage of  the tool.

Plant Information
	 The partner began by entering data on the plant information tab. 
This prompted them to examine the basics of  their compressed air sys-
tem operations. This involved physically accessing the compressor room, 
gathering data, and performing basic calculations about the system. The 
system comprised four compressors: two 400-hp, one 300-hp, and one 
100-hp compressor, for a total system rated power of  1,200 hp. Through 
discussions with plant personnel, the partner discovered that the operat-
ing times for each compressor differed slightly and that none of  them ran 
24/7 for the whole year. Finally, using the nameplate values, the partner 
defined the total potential airflow for the compressors. A summary of  the 
compressors is shown in Table 2, and Figure 7 reflects the proportional 
rated flows for the compressors in the system.
	 In the next section, the partner reported an annual electrical con-
sumption of  4,454,218 kWh/year to operate the system, with no cooling 
water consumed and no compressed air purchased off-site. After review-
ing air production data, the partner reported an average air production 
of  1,720 acfm during production hours, with a peak air demand of  2,315 
acfm and with a pressure set point of  104 psig. Based on results from the 
plant information tab using a marginal cost of  $0.04/kWh, the facility 
found that the estimated cost of  the compressed air system was $338,168/
year, roughly equivalent to $0.343/100 cubic feet of  compressed air.
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System Profiler
	 After completing the plant information tab, the partner proceeded 
to complete the graded portion, the questionnaire. The graded portion 
starts with tab 3 and 4, the system-wide questions. The partner answered 
the 24 questions (14 topics) on tab 3 relating to the system profile, includ-
ing questions regarding measurement practices, compressed-air–related 
costs, compressed air intensity, and heat recovery. Of  the possible 268 
points for the section, the partner scored 102 points, a 28% score; this 
was the partner’s lowest-scoring section. The results of  the section are 
shown in Table 3.

Table 2. Summary of  Plant’s Compressed Air System

Figure 7. Summary of  Airflow Capacity by Compressor
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System Practices
	 The partner then addressed the system practices in tab 4. The sys-
tem practices section of  the questionnaire focuses on leak management, 
pressure controls, and maintaining effective compressed air system oper-
ations. After answering the 25 questions (14 topics) in this section, the 
partner scored 108 points of  the possible 253 points for a grade of  42%. 
The results of  the section are shown in Table 4.

Table 3.
Summary of  the Partner’s Score for the System Profile Section
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Compressor Practices
	 In the supply-side portion of  the tool, tabs 5 and 6, the tool focuses 
on specific compressor practices, including air compressor efficiency and 
air compressor performance. Tab 5 includes 17 questions (7 topics). The 
partner scored 44% on this section, receiving 73 of  165 points for their 
answers. A summary of  the section points can be seen in Table 5.

Air Quality
	 The second section of  supply-side questions, tab 6, focuses on the 
air quality. The questions in this tab concentrate on compressed air par-
ticulate content, compressed air moisture content, compressed air oil 

Table 4.
Summary of  the Partner’s Score for the System Practices Section
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content, and compressed air condensate. The partner answered the 27 
questions (17 topics) and received a 46% for the section, gaining 138 of  
the possible 295 points. A summary of  the section is shown in Table 6.

End Users
	 The partner then completed the section for the demand side of  the 
compressed air system, the end users—tab 7. The questions in this sec-
tion focus mainly on inappropriate uses and artificial demand. The part-
ner answered 14 questions and received 108 of  145 points, or 74%. This 
was the partner’s highest-scoring section. A summary of  the end-user 
scores can be seen in Table 7.

Results
	 After completing the questionnaire portion of  the tool, the partner’s 
score was summarized in the results tab. Overall, the partner received 
a 47% scoring (529 of  the available 1,126 points). The scores indicate 
room for improvement across the entire compressed air system, with the 
lowest score in the compressed air system profiling section. The results 
also showed the strongest aspect of  their system is their end users. Table 
8 and Figure 8 reflect the partner’s score for each section. The partner 
intends to reassess this system at a later date and compare results after 

Table 5.
Summary of  the Partner’s Score for the Compressor Practices Section
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improvements are made. The partner would also like to compare similar 
facilities to gather and replicate best practices within their own company.

Energy-Saving Opportunities
	 Based on the partner’s answers, the CA Scoping Tool curated a list 
of  44 possible recommendations that should be further investigated. A 

Table 6.
Summary of  the Partner’s Score for the Air Quality Section
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full list of  the partner’s recommendations can be found in the appendix 
(located at the end of  this article). For their lowest-scoring section, com-
pressed air system profiling, the possible energy-saving opportunities are 
as follows:

•	 Compressed Air System Profiling

—	 Compressed air system measurements

1.	 Improve data measuring, recording, and trending for critical 
compressed air system parameters.

2.	 Improve metering for supply-side compressed airflows.

Table 7.
Summary of  the Partner’s Score for the End-User Section
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3.	 Increase metering for demand-side compressed airflows.

—	 Compressed air system costs

1.	 Increase the frequency that the volume of  compressed air is 
calculated and reviewed.

2.	 Increase the frequency that the electricity cost for the air 
compressors and dryers is calculated and reviewed.

3.	 Increase the frequency that the cost to generate and provide 
cooling water to the compressed air system is calculated and 
reviewed.

4.	 Increase the frequency that the maintenance costs (parts, 

Table 8. Summary of  Partner’s Overall Score

Figure 8. Summary of  Compressed Air Scoping Tool Results.



38		  International Journal of Energy Management	

labor, outside services) for the compressed air system are 
tracked and reviewed.

5.	 Increase the frequency that the capital costs and the depre-
ciated value of  the compressed air system are tracked and 
reviewed.

6.	 Increase the frequency that the fully loaded cost to generate 
compressed air is calculated and reviewed.

7.	 Use the fully loaded cost data to determine where to make 
improvements to the compressed air system.

—	 Compressed air/product intensity (compressed air divided by 
product volume)

1.	 Increase the frequency that the air intensity (compressed 
air divided by product volume) is measured and trended in 
terms of  cubic feet of  compressed air needed per unit of  
product produced.

—	 Heat recovery

1.	 Recover heat for room conditioning.

2.	 Recover heat for hot process water.

DISCUSSION

	 The CA Scoping Tool is a first step in analyzing and understand-
ing a compressed air system. Once users complete the questions, they 
should gain a better understanding of  their systems and possible rec-
ommendations that will save energy and money. The tool serves as a 
training instrument, guiding a workforce in the comprehension of  their 
system’s operational practices. It is designed to identify the areas in need 
of  improvement but can also be used to identify best practices to be rep-
licated. Results should be used to brainstorm feasible improvements or 
indicate when an external expert should be consulted. After the analysis 
is complete and the system is improved, a user should revisit the tool 
periodically to conduct a comparison to their baseline and continue the 
improvement cycle.
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Opportunities for Future Work
	 The current version of  the tool is an Excel-based spreadsheet, and 
although this does have its benefits, it has also proven to be an opportu-
nity for improvement. The development team is actively receiving user 
reports, comments, and feedback to further enhance and refine the tool. 
As part of  DOE’s BP program, the CA Scoping Tool will be utilized 
during compressed air in-plant trainings to analyze additional real-world 
cases and gather user feedback. Ultimately, the tool will become part of  
DOE’s MEASUR tool suite. MEASUR currently comprises a collection 
of  enhanced software tools designed to assist manufacturing facilities in 
analyzing the energy efficiency of  their systems and equipment, includ-
ing compressed air, pumps, fans, steam, and process heating. The inte-
gration into MEASUR will provide the CA Scoping Tool with a wider 
audience, a more cohesive operating format that matches existing DOE 
tools, and a more seamless and usable user interface. The beta version 
of  the tool and sample data can be found on DOE’s Industrial Efficien-
cy and Decarbonization Office’s resources website for the CA Scoping 
Tool. [14]
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APPENDIX
List of  all possible recommendations

•	 Compressed Air System Profiling
—	 Compressed air system measurements

1.	 Improve data measuring, recording, and trending for critical 
compressed air system parameters.

2.	 Improve metering for supply-side compressed airflows.

3.	 Increase metering for demand-side compressed airflows.

—	 Compressed air system costs

1.	 Increase the frequency the volume of  compressed air is cal-
culated and reviewed.

2.	 Increase the frequency the electricity cost for the air com-
pressors and dryers is calculated and reviewed.

3.	 Increase the frequency the cost to generate and provide 
cooling water to the compressed air system is calculated and 
reviewed.

4.	 Increase the frequency the maintenance costs (parts, labor, 
outside services) for the compressed air system are tracked 
and reviewed.

5.	 Increase the frequency the capital costs and the depreciated 
value of  the compressed air system are tracked and reviewed.

6.	 Increase the frequency the fully loaded cost to generate com-
pressed air is calculated and reviewed.

7.	 Use the fully loaded cost data to determine where to make 
improvements to the compressed air system.

—	 Compressed air/product intensity (compressed air divided by 
product volume)

1.	 Increase the frequency the air intensity (compressed air 
divided by product volume) is measured and trended in 
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terms of  cubic feet of  compressed air needed per unit of  
product produced.

2.	 Use the compressed air/product intensity data to determine 
where to focus on cost reductions and make improvements to 
the compressed air system.

—	 Heat recovery

1.	 Recover heat for room conditioning.

2.	 Recover heat for hot process water.

•	 Compressed Air System Operating Practices

—	 Compressed air leak management

1.	 Reduce the compressed air leak rate.

2.	 Improve the procedure for the leak detection/repair mainte-
nance program.

—	 Pressure control

1.	 Improve pressure measuring at key locations throughout the 
compressed air system.

2.	 Reduce the pressure drop from the dryer discharge to the 
end of  the compressed air system.

3.	 Reduce pressure fluctuations at the main header.

4.	 Improve the pressure drop across the dryer.

5.	 Implement best practices to reduce pressure fluctuations.

6.	 Increase the compressed air storage.

—	 Maintaining compressed air equipment

1.	 Improve the completion rate of  original equipment man-
ufacturer (OEM)–recommended (per equipment manual) 
maintenance checks on all compressed air system equipment 
and components.

2.	 Reevaluate who conducts major service and rebuilds on air 
compressors and dryers.
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3.	 Follow up on corrective actions after OEM service within 1 
week of  discovery.

4.	 Regularly conduct root cause failure analysis on compressed 
air system equipment and components.

5.	 Install electrical connections and compressed air tie-ins to 
have the ability to install a temporary rental air compressor 
to the system.

6.	 Improve system capacity (number of  compressors) to be able 
to conduct maintenance on air compressors/dryers during 
production uptime without affecting operations.

•	 Air Compressor Operating Practices
—	 Air compressor efficiency

1.	 Increase the frequency the individual compressor efficiency 
(scfm/1,000 kW) is measured.

2.	 Use compressor efficiency data to make decisions about 
compressor procedures.

—	 Air compressor performance

1.	 Measure more compressed air parameters for better perfor-
mance indication.

2.	 Use compressor performance data to make informed deci-
sions about the system.

3.	 Reduce unplanned downtime hours on the air compressors.

4.	 Reduce faults that cause air compressor shutdown.

5.	 Reduce the frequency of  high-temperature alarms on the air 
compressors.

•	 Compressed Air Quality

—	 Particulate contamination

1.	 Be aware of  what size particulate is filtered.

2.	 Improve the particulate contamination check procedure.

3.	 Improve the particulate filter check procedure.
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—	 Water/condensate/moisture contamination

1.	 Improve dryer dew-point controls.

2.	 Improve the dryer dew-point check procedure.

3.	 Include dew-point readings in system analysis.

4.	 Improve the condensate removal process.

5.	 Improve condensate detection in the system.

6.	 Reduce condensate presences in the system.

7.	 Improve controls that are in place to prevent water/conden-
sate from getting into compressed air.

—	 Oil contamination

1.	 Improve the oil contamination checking procedure.

2.	 Include the use of  oil contamination data for maintenance 
purposes.

3.	 Improve the coalescing filter element maintenance process.

—	 Compressed air condensate

1.	 Improve the condensate management program.

2.	 Install condensate drains at key locations in the system.

3.	 Increase the frequency at which condensate drains are veri-
fied for proper function.

•	 Compressed Air End Use

—	 Inappropriate uses

1.	 Remove compressed air venturis in vacuum packaging.

2.	 Eliminate the use of  compressed air to keep instrumentation 
(infrared, level probes, etc.) from getting dusty.

3.	 Consider adding drains on timers (on compressors, dryers, 
or headers).

4.	 Eliminate the use of  compressed air to cool electrical panels 
or equipment prone to overheating (e.g., motors).
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5.	 Eliminate the use of  compressed air injection into tanks, 
vessels, vats, or baths to agitate ingredients or liquid or for 
sparging application.

6.	 Eliminate the use of  compressed air to provide personnel 
cooling.

7.	 Use amplifying compressed air wands where applicable.

8.	 Eliminate the use of  compressed air to move product or to 
prevent it from sticking, accumulating, etc.

9.	 Eliminate the use of  pneumatic diaphragm pumps.

10.	Eliminate the use of  compressed air for drying belts/equip-
ment after sanitation.

11.	Use zero-loss condensate drains when possible.

—	 Artificial demand

1.	 Install pressure regulators and gauges on the inlet com-
pressed air lines of  production equipment.

2.	 Increase the frequency the set pressure of  production equip-
ment is checked against its designed target pressure.

3.	 Eliminate adjusting the set pressure of  production equip-
ment to compensate for performance issues as a standard 
practice.

Partner’s List of  Recommendations
	 Based on the partner’s answers in the CA Scoping Tool, a list of  44 
possible recommendations was created. The full list of  recommendation 
for the partner is as follows:

•	 Compressed Air System Profiling

—	 Compressed air system measurements

1.	 Improve data measuring, recording, and trending for critical 
compressed air system parameters.

2.	 Improve metering for supply-side compressed airflows.
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3.	 Increase metering for demand-side compressed airflows.

—	 Compressed air system costs

1.	 Increase the frequency the volume of  compressed air is cal-
culated and reviewed.

2.	 Increase the frequency the electricity cost for the air com-
pressors and dryers is calculated and reviewed.

3.	 Increase the frequency the cost to generate and provide 
cooling water to the compressed air system is calculated and 
reviewed.

4.	 Increase the frequency the maintenance costs (parts, labor, 
outside services) for the compressed air system are tracked 
and reviewed.

5.	 Increase the frequency the capital costs and the depreciated 
value of  the compressed air system are tracked and reviewed.

6.	 Increase the frequency the fully loaded cost to generate com-
pressed air is calculated and reviewed.

7.	 Use the fully loaded cost data to determine where to make 
improvements to the compressed air system.

—	 Compressed air/product intensity (compressed air divided by 
product volume)

1.	 Increase the frequency the air intensity (compressed air 
divided by product volume) is measured and trended in 
terms of  cubic feet of  compressed air needed per unit of  
product produced.

—	 Heat recovery

1.	 Recover heat for room conditioning.

2.	 Recover heat for hot process water.

•	 Compressed Air System Operating Practices

—	 Compressed air leak management

1.	 Reduce the compressed air leak rate.

2.	 Improve the procedure for the leak detection/repair mainte-
nance program.

—	 Pressure control
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1.	 Improve pressure measuring at key locations throughout the 
compressed air system.

2.	 Reduce pressure fluctuations at the main header.

3.	 Improve the pressure drop across the dryer.

4.	 Increase the compressed air storage.

—	Maintaining compressed air equipment

1.	 Improve the completion rate of  OEM-recommended (per 
equipment manual) maintenance checks on all compressed 
air system equipment and components.

2.	 Follow up on corrective actions after OEM service within 1 
week of  discovery.

3.	 Regularly conduct root cause failure analysis on compressed 
air system equipment and components.

4.	 Install electrical connections and compressed air tie-ins to 
have the ability to install a temporary rental air compressor 
to the system.

5.	 Improve system capacity (number of  compressors) to be able 
to conduct maintenance on air compressors/dryers during 
production uptime without affecting operations.

•	 Air Compressor Operating Practices

—	 Air compressor efficiency

1.	 Increase the frequency individual compressor efficiency 
(scfm/1,000 kW) is measured.

2.	 Use compressor efficiency data to make decisions about 
compressor procedures.

—	 Air compressor performance

1.	 Measure more compressed air parameters for better perfor-
mance indication.

2.	 Use compressor performance data to make informed deci-
sions about the system.

3.	 Reduce unplanned downtime hours on the air compressors.

•	 Compressed Air Quality
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—	 Particulate contamination

1.	 Improve the particulate filter check procedure.

—	 Water/condensate/moisture contamination

1.	 Improve dryer dew-point controls.

2.	 Include dew-point readings in system analysis.

3.	 Improve condensate detection in the system.

4.	 Reduce condensate presences in the system.

5.	 Improve controls that are in place to prevent water/conden-
sate from getting into compressed air.

—	 Oil contamination

1.	 Improve the oil contamination checking procedure.

2.	 Include the use of  oil contamination data for maintenance 
purposes.

3.	 Improve the coalescing filter element maintenance process.

—	 Compressed air condensate

1.	 Improve the condensate management program.

2.	 Increase the frequency at which condensate drains are veri-
fied for proper function.

•	 Compressed Air End Use
—	 Inappropriate uses

1.	 Eliminate the use of  compressed air to keep instrumentation 
(i.e., level probes, etc.) from getting dusty.

2.	 Use zero-loss condensate drains when possible.

—	 Artificial demand

1.	 Increase the frequency the set pressure of  production equip-
ment is checked against its designed target pressure.

2.	 Eliminate adjusting the set pressure of  production equip-
ment to compensate for performance issues as a standard 
practice.
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