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Compressor Industry Energy Consumption
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Running 
24h/7d

Energy Cost
0,10 € / kWh
0,12 $ / kWh
0.85 ¥ / kWh

Over 10 years
  1.280.000 €
  1.536.000 $

  10.880.000 ¥

Energy
consumption 

160kW 
compressor

Compressed Air Systems contribute to 
+/- 9.5%  of the total electricity 
consumption in China*

* A review on compressed-air energy use and energy savings 
   R. Saidur, N.A. Rahim, M. Hasanuzzaman



How much does my compressor consume in real life?
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Compressor Cycle Energy Losses
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• Steady state conditions are typically used in energy 
consumption calculations, documentation and 
standardized measurement procedures

• Cycle/Transient losses are typically neglected

• To analyze the significance, an understanding is needed 
how air compressors are running in the field

Example profile



 > 120.000 Machines Connected
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Compressor Data collection
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• Analysis based on more than 30.000 fixed speed oil injected screw compressors over a time 
period of two years

• Key Definitions

• Running hours per year
The total time the machine is running during a full year. Time when stopped for example in standby 
not included

• Load Ratio
Ratio defined by the time machine running in Load divided by total time the machine is running. It is 
the time the machine is delivering air to the customer.

• Cycles per hour
Amount of cyclic operations during an hour running. It is the total amount of cycles during a year 
divided by the running hours per year.



Compressor Data collection – Running Hours
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Compressor Data collection – Load Ratio
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Compressor Data collection - Cycles
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Conclusions Compressor Data collection
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• Analysis based on more than 30.000 fixed speed oil injected screw compressors over 
a time period of two years

• Conclusion data collection
• Big spread on data shows wide application and/or implementation range
• Lower running hours than expected
• Low load ratio’s
• High amount of cyclic operations

• Transient losses can have a big impact on overall efficiency



Measurement Procedure Standard in development
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Measurements on 4 Compressors in Labaratory
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• Four different technologies have been tested following certified test procedures
• Oil Injected Screw   –   Single stage   –   Fixed Speed
• Oil Injected Screw   –   Two stage       –   Fixed Speed
• Oil Injected Screw   –   Single stage   –   Variable Speed
• Oil Free Screw           –   Two stage      –   Fixed Speed



Compressor Efficiency Table - Head to Head
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0.086 dollar/kWh



Compressor Efficiency Table - Head to Head
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0.086 dollar/kWh



Conclusions
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• To improve energy efficiency of compressed air 
installations, the real life behaviour needs to be 
analyzed and optimized

• Cycle/Transient losses should not be neglected

• Compressor efficiency tables should be used to 
evaluate products



Questions & Answers
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