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Components Of An Industrial Compressor System

Supply 
Side

Demand 
Side



Compressed Air 
Supply Side



1.  Compressors
• Proper sizing - Air Capacity and Air Pressure are critical

• Minimum, normal and maximum air demand should be considered
• Minimum turndown of at least 20% and pressure rise of a min. of 10% to avoid blow-off 

and guarantee an optimal EE operation of the unit.

• Compressor type needs to be determined:
• Reciprocating: Low-volume applications and intermittent; piston & common

• Rotary Screw: Continuous duty cycles, high volume, high efficiency and low maintenance; 
often used in industrial settings

• Centrifugal:  Cost-effective for very high-volume applications.

• Scroll: Quiet, high efficiency, low maintenance; best for clean and dry air end-uses







2.  Compressor Controls:
Main Function:  Matching supply with demand thereby reducing energy waste 

Goal of Control Strategies:

• Maximize energy efficiency
• Run only compressors that are needed, when they are needed, only for as 

long as needed
• Secondary benefit of reduced equipment run ➔ less maintenance

• Minimize system pressure range
• Minimize the total range of pressure control so that average pressure is 

reduced
• Secondary benefit to process from less variation in pressure➔ Stable 

pressure at the lowest power use possible



Compressor 
Controls: 

Operation 
Mechanism

Modes of Control 
Depend On the Type and 

Uses of Compressors 



VSD as an example of Controls: 
Two Ways to set up a VSD compressor with Fixed Speed Units 

If VSD is equal in size to the base units If VSD is bigger in size to the base units 

In both cases the  VSD target pressure is nested with the bands of the two other compressors.  
Assumption: That the load or start setting for the VSD is the same as the target pressure. 



VSD as a Trim Compressor in a Multiple-Compressor Scenario



3.  Air Dryers:

Work by removing moisture from the air stream, 
preventing condensation and ensuring the air 
remains dry and usable for various applications

• Methods of Drying:
• Cooling
• Adsorption
• Membrane separation







Membrane Air Dryers

• Utilize a semi-permeable membrane to allow 
water vapor to pass through, while 
compressed air continues to the point of use.

• Energy-Efficient:  known for  energy efficiency 
and quiet operation.

• Applications: food processing and other 
industries for smaller applications and single 
points-of-use.



Compressed Air System Performance Improvement Opportunities 

Supply 
Side

Demand 
Side



Compressed 
Air 

Performance 
Improvement

Produce More Efficiently ➔ Supply side

1. Lower Pressure of the System
2. Lower Inlet Temperature 
3. Improve compressor control
4. Provide Appropriate Quality of Air – Do Not 

over dry

Use Less Compressed air ➔ Demand side

 
5.    Remove Inappropriate demand
6.    Reduce Leaks
7.    Recover Heat 



Supply Side



1) 



2) 

Lowering inlet temperature by 10 o F saves energy by ~ 2%



Demand 
Side



5) 



6) 

Cost From Leakage

6: Reduce Leakage Losses; Account for > 20% of Total 
Compressed Air Consumption



6) 



7) 



7) 



General Action Plans to Improve Compressed Air System

Develop a basic 
diagram of your 
compressed air 

system

Measure your 
baseline: kW, 

Pressure, Demand 
Profiles, Leak Load 

and calculate energy 
use and costs

Implement a control 
strategy

Remeasure: kW, 
Pressure, Demand 
Profiles, Leak Load 

and calculate energy 
use and costs

Audit for leaks 
and correct 

inappropriate 
uses

Adjust controls 
again 

Implement the 
continuous 

improvement 
program



Dominion Energy-VA Incentives 
for Compressed Air Custom 
Projects 





Contact
To discuss your compressed air projects you can reach out to:

Nandini Mouli, Ph.D.
Consultant to TRC
Dominion Energy Programs 
Nandini@eSai.Technology
Phone: 443 691 7664

    

mailto:Nandini@eSai.Technology
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