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 Compressed Air Systems
 Block Diagramming
 Maximizing Energy Savings
 Compressor Efficiency
 Temperature & Water Control
 The Right Compressor 



How to…
…determine leakage without measurement or detection
…use existing power company incentives to fix & repair  

leakage turn key
…measure leakage
…measure waste & inappropriate uses
…prevent leaks



How to determine leakage without measurement or detection
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How to use existing power company incentives to fix & repair leakage turn 
key



How to use existing power company incentives to fix & repair leakage turn 
key
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How to use existing power company incentives to fix & repair leakage turn 
key



How to measure leakage



How to measure waste and inappropriate uses



How to measure waste and inappropriate uses

Air Nozzles



How to measure waste and inappropriate uses



How to measure waste and inappropriate uses



How to measure waste and inappropriate uses



How to prevent leaks



 Turn it off using compressor sequencing
 Compressor controls including VSD
 Compressor measurement
 Storage calculations



Turn it off using compressor sequencing

BEFORE



Turn it off using compressor sequencing

AFTER



Compressor controls including VSD



Compressor Measurement



Storage Calculations



 Air line header sizing
 Power & Flow metering total flow
 Nameplate Horsepower & actual BHP
 Denote trim & base units
 Denote VSD & load unload
 Show storage capacitance as a 

measurement of time



Air Line Header Sizing





Show storage capacitance as a measurement of time



 Do you have a Johnny Cash special one different 
size pipe for each year and expansion?

 Do you have a central loop or a dead end header?
 Are your headers sized for current peak demands?
 Have your checked your dynamic point of use 

pressures?
 Are you using smooth wall non-corrosive pipe to 

reduce pressure loss?



Johnny Cash Special – Different Size Pipe for each Year & Expansion



Central Loop or Dead End Header?



Are your headers sized for current peak demands?



Have you checked your dynamic point of use pressures?



Are you using smooth wall non corrosive pipe to reduce 
pressure loss?



 Measure plant air fluctuations 2 PSI = 1%
 Check the plant air piping & determine P
 Decrease the time interval of compressor 

inlet filters
 Decrease the interval on clean up filtration 

(Kraft 104)
 Consider adding storage & pressure controls
 Consider adding VSD & storage



Measure plant air fluctuations 2PSI = 1%



Check plant air piping & determine P



Decrease the time interval on compressor inlet filters

HOW TO SQUEEZE OUT EVERY OUNCE OF ENERGY 
SAVINGS



Decrease the interval on clean up filtration

HOW TO SQUEEZE OUT EVERY OUNCE OF ENERGY 
SAVINGS



Decrease the interval on clean up filtration

HOW TO SQUEEZE OUT EVERY OUNCE OF ENERGY 
SAVINGS



Consider adding storage & pressure controls

HOW TO SQUEEZE OUT EVERY OUNCE OF ENERGY 
SAVINGS



Consider adding VSD & Storage



 Measuring your compressors at the discharge 
prior to the air dryers…WET?!?

 Pump up testing using existing storage
 Measuring power & pressure at design 

conditions
 Various compressors require different types of 

testing



Measuring your compressors at the discharge prior to the 
air dryers

Do You 
Have
WET
Air?!?



Pump up testing using existing storage



Measuring power & pressure at design conditions



Various compressors require different types of testing



Various compressors require different types of testing
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With a centrifugal 
compressor this wear 
problem does not 
exist. Also as the 
rotors in the two 
stage rotary screw 
compressor wear, the 
flow decreases but 
the power 
consumption remains 
constant.



Various compressors require different types of testing



 Compressor horsepower x 2545 BTUh = A 
Big Furnace

 Water Cooled vs. Air Cooled
 Air Dryer performance in Boiler Room 

conditions
 Example of savings conversion to 

refrigerated from regenerative air dryer



Compressor Horsepower x 2545 BTUh = A Big Furnace



Water Cooled vs. Air Cooled



Air Dryer Performance in Boiler Room conditions



Air Dryer Performance in Boiler Room conditions



Savings conversion to Refrigerated from Regenerative Air 
Dryers



 Do you monitor dew point from your supply 
side?

 When the plant complains about water you could 
have hundreds of gallons in the system

 Who turned off the air dryers? The most 
neglected part of the air system

 Who is responsible to inspect drains daily?
 Incentives are available for better quality air



Do you monitor dew point from your supply side?



Water complaints could equal HUNDREDS of gallons in 
your system!





Typical Concentration of Contaminants in the 
Atmosphere

Location                                 Concentration/cm³
Stratosphere 0.1
Antarctic 1.0
Marine Surface Background 400
Clean Continental Background 2,000
Average Background 9,000
Average Urban 140,000

Urban Freeway 2,000,000



Effects of Air Contaminants

•Plug orifices and block clearances between moving parts

•Erode surfaces, wear out seals, and increase leakage

•Foul heat transfer surfaces 

•Reduces adsorptive capacity of desiccant used in compressed air   
dryers

•Lower efficiency in pneumatically operated equipment, such as 
air tools 

and valves

•Reduced system performance and an increase energy 
consumption



Moisture Content of Air
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Calculating Moisture Content of Air
Ambient Conditions: 80°F @ 80% Relative Humidity

Compressor Size: 100 HP /  500 SCFM @ 100 PSIG
80°F Dewpoint = 11.04 Grains/Ft³ @ 80%RH = 8.83 
Grains/Ft³
500 SCFM x 8.83 Grains/Ft³=4415 Grains / Min
4415 Grains/Min x 60 x 24 = 6,357,600 Grains per day 
(Intake)
6,357,600 / 58,417 = 108.83 Gallons per day
8.83 Grains/Ft³ x 7.8 (100 PSIG Comp. Ratio) = 68.87 
Grains/Ft³
68.87 Grains/Ft³ = Saturated Conditions @ 148°F
Aftercooler reduces temperature to 100°F and = 19.95 
Grains/Ft³ then 48.92 Grains of liquid would be left over.



Oil Carryover by Compressor Type

Rotary Screw:

5-75 PPM oil @ 200o  F
Reciprocating:

5-400 PPM oil @ 350oF
Centrifugal:

5-15 PPM oil (Air-Borne Through Inlet)

A lubricated 25HP compressor(100 SCFM) with a 35 PPM carryover will 
pass about 2 oz. of oil every 8 hours!



The Basics of Coalescing Filtration Facts & Definitions

Micron or Micrometer: A micron is a physical dimension equal to a 

millionth of a meter or .000039 inches.

Visibility: The unaided human eye cannot usually discern objects 

much smaller than 40 microns or .00156 inches.

Aerosol: An aerosol is any small (usually smaller than 10 microns) 

suspended object, liquid or solid (i.e. mists, clouds, dust, etc.)



Coalescing Theory



Coalescing Collection Mechanisms

Direct Impact: Gets the “big stuff” typically that is 

about 1 micron and larger; aerosol is big enough that it 
literally runs into a fiber or fiber matrix; pores are 
smaller than some of these particles; this is highly 
efficient; 99.999+%



Contaminant Content Particulate

Particulate:
•Pipe Scale / Rust
•Desiccant Dust
•Rocks
•Pollen
•Yeast Cells

•Airborne Carbon
•Mold
•Welding Flash
•Penicillin



Interceptor & Adsorber Filter Media

“GP” Pleated Cellulose
Interceptor Media

“GA” Activated Carbon
Adsorber Media



Non Standard Condition Capacity

To obtain flow capacities at conditions other than standard, locate the multiplier at the 
interception of actual operating conditions. Multiply the standard rated capacity of the 

dryer by the selected multiplier. The result is the flow capacity of that dryer under 
corrected conditions. Flow rates in excess of design due to capacity correction can result 

in increased pressure drop. 



Who turned off the air dryers? Your system’s most 
neglected part! 



Who is responsible to inspect your drains daily?



Incentives are available for better quality air

Cycling Dryer



Incentives are available for better quality air

Heated Blower Purge Dryer



 Keep leakage at a minimum
 Eliminate wasted blow off air convert to centrifugal 

blowers
 Shut off open valves that drain water in the 

compressor room & the plant
 Eliminate compressed air as a band aid to make 

production equipment work properly
 Manage peak demand using storage & pressure 

controls



Keep your leakage at a minimum



Eliminate wasted blow off by converting to centrifugal 
blowers



Eliminate wasted blow off by converting to centrifugal 
blowers



Eliminate wasted blow off by converting to centrifugal 
blowers



Shut off open valves that drain water into your air system



Eliminate compressed air as a band aid to make 
production equipment work properly



Eliminate compressed air as a band aid to make 
production equipment work properly



Eliminate compressed air as a band aid to make 
production equipment work properly



Eliminate compressed air as a band aid to make 
production equipment work properly



Manage peak demand using storage & pressure controls



 Determine the need is for base load capacity or 
trim requirement

 Use the chart to determine the capacity short
 Determine the pressure required
 Oil Free or Oil Flooded
 VSD / 2 Stage Screw / Centrifugal / VFD 

Centrifugal



Determine if need is for base load capacity or trim 
requirement



Use the chart to determine the capacity short



Determine the pressure required



Oil Free vs Oil Flooded

No Air Inlet Valve required

Ultima uses 50 to 
68% less energy 

than a 
conventional 2 

stage compressor 
& a 160kW 

compressor uses 
only 8kW while 
running in idle



Oil Free vs Oil Flooded

Ultima – Guaranteed 
maximum efficiency 
throughout its life

ULTIMA
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TY2 Stage dry screw air end 
rotors are coated to: 

•Prevent Corrosion
•Maximize Efficiency
•Protect against Rotor 
Wear



VSD / 2 Stage Screw / Centrifugal / VFD Centrifugal

Lower energy 
consumption 
than Two-
Stage Dry 

ScrewVariable Speed
&

Efficient 
Compressor 

Control

QUANTIMA



VSD / 2 Stage Screw / Centrifugal / VFD Centrifugal

CAMERON DRY SCREW



VSD / 2 Stage Screw / Centrifugal / VFD Centrifugal

MAESTRO UNIVERSAL DRY SCREW



 Compressor Controls including VSD
 Denote VSD & Load Unload
 Central Loop or a Dead End Header
 VSD / 2 Stage Screw / Centrifugal / VFD 

Centrifugal


