
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

Air compressors used in industry often represent a significant 

portion of the overall plant electrical load and frequently have large 

energy savings opportunities. Many compressed air systems do not 

have permanently installed flow meters and require the air 

production rate to be estimated from compressor electrical 

consumption and knowledge of machine operation.  Estimated 

compressed air flow rates frequently contain sizable errors as they 

rely on general performance curves stated for one specific discharge 

pressure.  Systems often operate at different pressures resulting in 

altered flow rates from those predicted by standard control curves 

from manufacturers.  Mass flow meters are available for use in 

compressed air systems, but these require physical installation in the 

pressurized discharge piping.  In addition, mass flow meters require 

compressed air with minimal suspended oil or water droplets and at 

least 20 pipe diameters up and downstream of the flow device for 

proper operation.  

Alternatively, this thesis focuses on the development a flow 

meter to be installed at the intake of an air compressor to measure 

the air flow into the system.  All compressed air flow meters 

ultimately seek to provide flow rates in reference to the ambient inlet 

air condition or a standard air condition, not for the compressed air 

in the discharge side piping.  Measuring air flow at the compressor 

inlet determines the amount of compressed air produced by the 

compressor at a given time.  A Venturi style flow meter has been 

developed capable of handling highly turbulent flows accurately and 

requiring a small entrance length.  Equipped with an air filter, the new 

meter is easily installed on the intake of the air compressor and can 

also be used with a data logger to record flow rates over a period of 

time or for spot measurements to confirm flow, pressure, and power 

performance. Finally, the Venturi flow meter allows for a nonintrusive 

way to take direct flow measurements on an air compressor with 

meter installation requiring only 3 to 5 minutes. 
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