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What is Specific Power?

• Specific power is like a gas 
mileage rating on vehicles. 
Air Compressors specific 
power tech data sheets 
shows the ratio of the total 
package power input kW of 
a complete compressor 
package, including cooling 
fans, pumps, and other 
electrical loads for every 
100 cfm of output.
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Why It Matters?

• Energy costs are the highest 
costs of ownership of an air 
compressor

• An air compressor is an 
Energy Conversion Machine

• Electricity is used to generate 
HP then the HP is converted 
to compressed air where then 
you use that energy to drive 
your equipment.

• The idea is not to put in $100 
worth of electricity and only 
get $50 worth of productivity.
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Example

• 50 HP compressor average price $16,000

• HP + Service factor 50 X 1.1 = 55 HP

• 55 X .746/ Motor Efficiency rating (.94) = 43.65 kWh

• Cost per kWh = $.10/ kWh

• 8000 hours X 43.65 kWh X $.10 = $34,920.00 in energy costs for one year!

• Fixed speed 50 HP compressors energy cost will EXCEED the cost of the 

compressor in the first 6 months running triple shift.
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How YOU Can Measure and Use Performance In Your Compressor Decisions

• Use the CAGI data sheets for 
information for specific power 
comparisons.

• It is available at www.cagi.org
under performance verification.

• Data Sheets - Performance 
Verification/Data 
Sheets/Manufacturers/Model

http://www.airbestpractices.com/
http://www.cagi.org/
https://www.cagi.org/performance-verification/data-sheets.aspx


What Are The Steps?

• Start with determining your demand and pressure requirements by performing an 
“air audit”. 

• Most distributors do audits of your plant air system

• There are also independents who can perform audits

• Determine a baseline for your system to show actual savings.

• Don’t fix anything before an audit. 

• An audit of plant issues along with the specific power (CAGI data Sheets) 
Determine problem areas of your plant i.e. pressure losses, leaks etc.

• Identify your exact needs and match to data sheets.

• Once you have identified your demand and pressure requirement, along with 
correcting problem areas, now you are ready to execute a plan for your 
compressed air system.

• My BEST advice, Do not look at upfront Price!!! No matter what your budget, the 
difference in machine prices WILL be paid back in weeks with proper sizing and 
Specific Power Analysis.

• Price vs. Cost. You pay the PRICE once you pay the Cost over the lifetime of the 
machine. 
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Comparing Data Sheets
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Final Steps

• Match up your demand and pressure requirements to a specific size of 
compressor.

• Use Specific Power to determine which compressor will have the lowest 
operating costs based on your audit findings.

• Now you can genuinely perform an analysis that includes hard number 
estimates for actual cost of operation.

• Order you choice compressor. Don’t focus on PRICE focus on COST.

• Correct the issues found in your plant air audit.

• Install the machine.

• Do an after audit to determine ROI and cost/payback analysis. 
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The big picture in compressed 
air energy efficiency

Specific performance of the whole system

Werner Rauer |  Rotary Screw Compressors Product 

Manager



Limits of CAGI data sheets

▪ Based on fictional load profile 

▪ Spec Perf changes with pressure

▪ Need to consider part load operations  

Cycle Energy Requirements
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Storage

Efficiency of components

Flow range

PipingFilters

Control buffersProper sizing

Control types

Leaks

Artificial demand

Pressure

Inappropriate uses

System operation

ISO 50001 process

Master controller

19

Pressure drop

Dryer type

Cooling water

Drain type

What affects system efficiency?
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Specific power

The ratio of input power to compressed air flow rate at a given pressure typically 

stated in units of kW/100 cfm. The lower the specific power the more efficient 

the compressed air system is at a given compressed air load.

System Performance

cfmkW

P
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Audits
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The power of measuring

▪ An audit is the first thing you 
want to do to see the real 
specific power of the system

▪ Measure kW, flow, and 
pressure
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The power of measuring
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The power of measuring
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Proper sizing
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For minimizing idling time

Development of a splitting concept

560 cfm + 

560 cfm standby

2 x 280 cfm +

280 cfm standby

2 x 160 cfm + 280 cfm +

280 cfm standby

56 – 224 cfm + 140 cfm + 200 cfm + 

200 cfm standby

~40%

~60%

~95%

~95%

Full load 

portion:

System splitting

depending on air demand:

Shift 1 500 cfm

Shift 2 300 cfm

Shift 3 150 cfm

Proper sizing
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System controls versus individual compressor controls

▪ Individual Controls

▪ Safe, efficient internal unit supervision

▪ Maintenance-related information

▪ Various control types (e.g. Start/Stop; Load/Unload; Variable; 
Modulation)

▪ System Controls

▪ Monitors station

▪ Learns and adapts behavior

▪ Keep records and statistics

▪ Determines when, if, and which compressors to start, load, 
unload/trim, stop

Control types

Copyright 2021 Kaeser Compressors, Inc. All Rights Reserved. 27



Master controller

Tracking and logging

Analyze and learn

Unlimited options

Simulate and evaluate

Optimize the system

Copyright 2021 Kaeser Compressors, Inc. All Rights Reserved. 28



Master controller
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Master controller
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Specific power

Master controller
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Ongoing measurement analysis
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Audit

▪ Analyze

▪ Select types... Sizes. ...Control types --> be flexible

▪ Select master controller and algorithm

▪ Ongoing monitoring of the KPIs

Repeat:

▪ Analyze

▪ Optimize

Flexible systems lend well to low specific power, anytime (i.e., economic downturn or peak 
production)

Compressed air production/generating efficiency
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Looking for more information on compressed air topics? 

Check out the following resources below:

✔ www.kaesertalksshop.com

✔ us.kaeser.com/cagi 

✔ us.kaeser.com/resources - compressed air resources 

including white papers, e-books, archived webinars, the 

Kaeser Toolbox, and more

Additional resources

Copyright 2021 Kaeser Compressors, Inc. All Rights Reserved. 35
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Please submit any questions through the Question Window on 

your GoToWebinar interface, directing them to Compressed Air 

Best Practices Magazine. Our panelists will do their best to 

address your questions and will follow up with you on anything 

that goes unanswered during this session. 

Thank you for attending!

Q&A

Understanding and Calculating Air Compressor 
Specific Power
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The recording and slides of this webinar will be made 

available to attendees via email within 2 days. 

PDH Certificates will be e-mailed to Attendees within 2 days.

Thank you for attending!
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