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Quiz Questions:
What do you already know about best practices for
compressed air?

There are actions you can
take to save more than what
percent of your current cost
of compressed air?

Which of the following
statements is true?

True or False? Compressed
air is often the biggest end-
use of electricity in a plant.

1. There are actions you can take to save more than what percent of your
current cost of compressed air?
A. 5%
B. 10%
C. 15%
D. 20%

2. Which of the following statements is true?

A. Compressed air is an efficient source of energy in a plant

B. Inefficient systems are usually being managed properly, and compressed
air systems are always going to be inefficient

C. Adding horsepower is the best way to increase system pressure

D. Compressed air systems that waste air also frequently have
reliability problems that affect production

3. True or False? Compressed air is often the biggestusedf electricity in a plant.
A. True



B. False



Contrary to popular opinion-
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Equipment 12%

Electricity 76%

Ten-Year Life Cycle Cost
of an Air Compressor

Maintenance 12%

Year Equipment Maintenance Energy
1 $ 125,000 $ 12,500 $ 172,000
2 $ - $ 12,500 $ 172,000
3 $ - $ 12,500 $ 172,000
4 $ - $ 12,500 $ 172,000
5 $ - $ 12,500 $ 172,000
6 $ - $ 12,500 $ 172,000
7 $ - $ 12,500 $ 172,000
8 $ - $ 12,500 $ 172,000
9 $ - $ 12,500 $ 172,000
10 $ - $ 12,500 $ 172,000
Total | $ 125,000 $ 125,000 $ 1,720,000




Compressed Air Versus Other Energy
Sources

The overall efficiency of a typical compressed
air system can be as low as 10-15 percent.

Compressed air is a necessary part of most plant
operations, but is probably the most inefficient
source of energy in a plant.

However:
Savings of 20-30% are very possible!
In some cases savings exceeded 50%!!




What is the annual energy cost of
operating my air compressor?

Most companies don’t know the costs to generate
compressed air.

Over the life of the system, the energy costs far
exceed any of the other costs.

The annual cost of energy will generally exceed
the purchase price in the first year.

Example:
A 100 hp compressor capital cost = $ 40,000.

8,000 hoursl/year operation
At $0.08/kWh, annual energy costs = $55,900.




Compressed Air Costs by Horsepower

Annual
Hours Cost

--- 8000 352 800 528 224

-- 8000 | 1,720,000 $137600

Above chart based on $ EPAct motor efficiencies operating at 1.10 service factor at full compressor output capacity. Costs are
approximate and do not include the cost of air treatment and compressor cooling fan







Typical Compressed Air Systems

Supply side
Compressors, air receivers and
air treatment

+ provides appropriate and stable
pressure and clean dry
compressed at the lowest cost

Demand side
distribution, storage (air receivers
at point of use), and end use
equipment. Properly managed it
* minimizes wasted air

+ does not use compressed air for
potentially inappropriate
applications

Maintaining compressed air system performance, including energy
and reliability, requires controlling and addressing both the supply
and demand sides
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What is the starting point and typical existing and
potential problems and opportunities?

Primary Air Receiver
s, Optional

riRegulator/
icator (FRL)
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Opportunities & Barriers in
Compressed Air Systems

Optimization of compressed air systems
represent one of the largest industrial energy
efficiency opportunities

Lack of information has been a primary barrier to
realizing substantial improvements in the
efficiency, reliability, and productivity of industrial
compressed air systems

of the costs associated with the use
and misuse of compressed air is not generally
known
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Opportunities & Barriers in
Compressed Air Systems

The efficiency of compressed air systems
typically receives little attention for a number of
reasons:

Systems are not well understood by plant operations staff.
Modifying a system is perceived as a risk to production.

Vendors compete in a market where equipment is typically
sold on a “lowest first bid”, without regard for the cost of
operation.
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How do | conduct a self-evaluation of my
system to determine potential energy savings?

“If you can’'t measure it, you can’t manage it!”
Creating a baseline before implementing any

changes is essential.

Do | begin with the supply, demand or
distribution?
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Baselining and Assessment

It is important to have baselines against
which you can measure the effect of any
system changes.

A walk-through evaluation is an overview
of a plant’s compressed air system that
examines supply-side equipment, end
uses, pressures, and air quality
requirements.
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What is Baselining?

Baselining involves taking measurements
that determine the effectiveness of your
compressed air system in meeting loads
efficiently.

Measurements required:

Power (kW) (\/ \‘//"\-\\
\’\\\‘

Energy (kWh)© () O These measurements

Pressure (psig) are required before
Leak load (scfm) and after making

Flow (scfm) changes to the system \\

-why?

KNOW your Equipment

16



Assess Your System

Create a system pressure profile using pressure readings at key points
throughout the system.

Minimizing pressure at end uses, combine with a corresponding
reduction in compressor discharge pressure (s)

Significant pressure drops often occur just prior to the point of use.
Determine the electrical cost of operating each air compressor.
Determine which tasks can most easily be done.

Perform these tasks one at a time and measure the effects of each.

The system should be delivering air at the lowest possible pressure.

17



Typical Components of Demand

Inappropriate Artificial
Uses Demand

15-25%  _ 10-15%

Leaks
10-20%

Production
50%
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Assess Your Own System

Address point-of-use issues.

Investigate and reduce highest point-of-use
pressure requirements.

Determine actual air quality requirements and
treat air appropriately, but not more than is
required for the end-use application.

Determine actual air quantity requirements and
address high volume, intermittent applications
(use of air receivers).
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Assess Your Own System

Take stock of what you have and challenge point-of
use requirements and appropriateness (or
inappropriateness) of applications.

Involve compressed air supply-side and production
personnel in process-related decisions.

Keep management fully informed of each system
improvement, energy () savings, and improved
quality and reliability.

20



Key Points

Reduce compressor discharge pressure
to lowest acceptable level

Rough “rule of thumb”:
2 psi reduction = 1% lower input power to the compressor

Address Inappropriate Uses
Fix Leaks
Good Maintenance Procedures

Provide adequate storage (air receivers), especially for high-volume
intermittent applications
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How Leaks and Demand are Affected by
Pressure

Leaks are a function
of the supply
pressure in an
uncontrolled system

Higher pressure =
greater leak flow

Lower pressure =
less leak flow

Reduce costs by
fixing leaks and
minimizing the
supply pressure

All unregulated end
uses will use more air
when pressure
increases




Leaks & How Demand is Affected by
Pressure

Discharge of air (scfm) through a perfect orifice C,=1.0

- 535
25pui] 494 | 198 | 7.80 | 316 | 125 | 284~

Leaks are a function of the supply pressure in an uncontrolled system
Note that higher pressure = greater flow
Lower pressure = less flow
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Approximate Annual Cost of Poor System Performance
(leak equivalents)

Size of leak Air Flow Cost per year
1/168 6.49 cfm $837

1/8” 26.0 cfm $3,352
1/4” 104 cfm $13.,411

Assumes a perfect orifice,100 psig, electrical rate at kWh, 8760 hours
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