Helpful Hints
Compressed Air
The normal state of air, barometric, is called atmospheric pressure.  When air is compressed, it is
under pressure greater than that of the atmosphere and it characteristically attempts to return to
its normal state.  Since energy is required to compress the air, that energy is released as the air
expands and returns to atmospheric pressure.  
Air compressors were designed to compress air to higher pressures and harness that energy.  
Unlike other sources of power, no conversion from another form of energy such as heat is
involved at the point of application.  Compressed air or pneumatic devices are therefore
characterized by a high power-to-weight or power-to volume ratio.
Not as fast as electricity, nor as slow as hydraulics, compressed air finds a broad field of
applications for which its response and speed make it ideally suited.  Where there is an overlap,
the choice often depends on cost and efficiency, and air is likely to hold the advantage.
Compressed air produces smooth translation with more uniform force, unlike equipment that
involves translatory forces in variable force field.  It is a utility that is generated in house, so
owners have more control over it that any other utility.  In addition, air does not possess the
potential shock hazard or electricity or potential fire hazard of oils.
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Compressed Air - Reciprocating
Reciprocating Technology
Reciprocating single acting compressors are generally of one-stage or two-stage design.  
Compressors can be of a lubricated or oil-less design.
In the single-stage compressor, air is drawn in from the atmosphere and compressed to final
pressure in a single stroke.  The single-stage reciprocating compressor is illustrated in the Figure
below.  Single Stage compressors are generally used for pressures of 70 psi (pounds per square
inch) to 135 psi.
In the two-stage compressor, air is drawn in from the atmosphere and compressed to an
intermediate pressure in the first stage.  Most of that heat of compression is removed as the
compressed air then passes through the intercooler to the second stage, where it is compressed to
final pressure.  The two-stage reciprocating compressor is illustrated in the Figure below.
Single and two stage reciprocating compressors are frequently used in auto and truck repair shops,
body shops, service business, and industrial plants

Single Stage Reciprocating Airend

Two Stage Reciprocating Airend
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Compressed Air - Rotary
Rotary Technology
Rotary helical screw compressors utilize two intermeshing helical rotors in a twin-bore case.  In a
single-stage design, the air inlet is usually located at the top of the cylinder near the drive shaft
end.  The discharge port is located at the bottom of the opposite end of the cylinder.  As the rotors
unmesh at the air inlet end of the cylinder, air is drawn into the cavity between the main rotor
lobes and the secondary rotor grooves.  As rotation continues, the rotor tips pass the edges of the
inlet ports, trapping air in a cell formed by the rotor cavities and the cylinder wall.  Compression
begins as further rotation causes the main rotor lobes to roll into the secondary rotor grooves,
reducing the volume and raising cell pressure.  Oil is injected after cell closing to seal clearances
and removes heat of compression.  Compression continues until the rotor tips pass the discharge
porting and release of the compressed air and oil mixture. (Cut away picture of a rotary machine)

Rotary Screw Airend
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Air Treatment
Air Treatment Technology
Once compressed air is cooled, further drying can be accomplished through the use of a
compressed air dryer.  There are many types of dyers.  Dryers can be typically grouped into
two major categories: refrigerant or desiccant.  The design, performance and cost of a dryer will
depend upon the application.  
With a desiccant dryer, water vapor is removed through absorption and adsorption processes.  
In the event compressed air lines are exposed to temperature below 32° F (or 00 C), the use of
desiccant dryer is required to eliminate the hazard of compressed air line freezing.
Refrigerant type air dryers are the most economical compressed air dryers in terms of initial
purchase price, cost of installation, and operation.  Within a refrigerant air dryer, compressed air is
cooled, water vapor is condensed into liquid water where it is mechanically separated and drained
from the compressed air system.  Refrigerant air dryers are supplied with automatic condensate
drains.  
Note: An aftercooler and/or dryer can be supplied within a stand-alone air compressor
package eliminating the additional field expense of installation (piping and wiring).
A properly sized dryer will prevent liquid water within a compressed air system.  All dryers are
rated for inlet conditions of 100° F, 100% relative humidity, and 100 psi.  Increasing inlet pressure
and lowering inlet temperature will improve dryer efficiency.
Once liquid condensate has been removed from the compressed air stream through the effective
use of an after cooler and dryer, a compressed air filter is recommended for removal of solid
particulates, aerosol mists, and gaseous vapors.
A compressed air filter is designed with a replaceable element that allows contaminants to impinge
upon the elements surface area.  As the element becomes wetted, filtration efficiency actually
improves.  As liquids, aerosols and particulates randomly collide on small diameter fibers, the
filtration process coalesced invisible contamination into larger droplets that gravitate to the base
of the filter housing.
Lastly, liquids are drained from the filter through a drain valve.  Compressed air filters are
designed for specific applications.  A properly sized and positioned compressed air filter eliminates
contaminants from passing downstream.  An electric drain provides a reliable alternative to floattype, gravity-feed drains that corrode and clog over time.  Electric drains can be viewed as a lowcost alternative to manually draining system.  Operation of all drains should be checked regularly
to avoid costly loss of compressed air.
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Air Distribution
The compressed air piping system should be designed to deliver compressed air to the pneumatic
application at the appropriate flow and pressure.  The air distribution system should incorporate
a leak-free piping system sized to minimize air pressure drop from its supply-the compressor
and compressed air treatment components-to the point of use.  Minimizing the number of 90°  
elbows will maximize the delivered air pressure.  It is estimated each elbow equates to 25’ of
additional compressed air piping.  Pipe diameter should not be less than the discharge port of
your compressor.  If multiple compressors are being utilized, pipe diameter should equal the sum
of each compressor’s discharge.  Avoid straight runs that dead-end.  The most efficient design
incorporates a “LOOP” that minimizes pressure drop at any one work station.
Different materials can be used for compressed air header; materials include steel, black iron,
stainless or anodized aluminum.  It is critical that the material being installed has a pressure
and temperature rating with an appropriate safety factor to support the compress air pressure
requirement.  Do not under-size pipe.  The cost different between one pipe diameter and the next
larger size is minimal.  The larger the pipe diameter, the lower the pressure loss will be due to
friction.  A larger diameter pipe allows for additional compressed air during peak use periods and
positions the system for future expansion.  The compressed air velocity in the main distribution
header should not exceed 30ft/s.  
A compressed air drop leg, also referred to as a feeder line, begins with a TEE assembly that
directs the compressed air in a vertical path.  This unique flow pattern will guard against liquid or
particulate contamination passing to a pneumatic process.
Each compressed air drop should include a TEE directing compressed air supply to its specified use.  
The base of the drop leg incorporators a drain valve.  Each drop leg might include an FRL (pointof-use filter, regulator and lubricator).
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10 Steps to
Selecting an Air Compressor
➊

What are you using the compressed air for?  The type of work you do is probably the most
important factor in determining compressor size.  Do you intend to use air six hours per day/
five days a week, or only occasionally?  Are your demands for compressed air relatively constant
during the day, or do they vary widely? Purchase a compressor designed for a duty cycle which
equals or exceeds specified requirement.  

➋

Where will the compressor be located? Outdoor applications require special protection against
water and freezing.  Indoors, sufficient ventilation is crucial for successful operation since most
reciprocating compressors are air cooled.  Don’t put the compressor in a closet, for example.  
Place the compressor at least three feet from the wall to ensure proper air flow and be sure the
installation site is sufficiently ventilated to handle the heat generated by the compressor during
operation..

➌

How much pressure (psi) do you require? The psi, or pounds per square inch, capability of a
compressor must match or exceed the psi requirement of your hungriest air tools and pneumatic
equipment.  Check the manufacturer’s specifications and pressure requirement for all your
equipment.  The pressure also determines whether the unit should be a single-stage (max 135 psi)
or a two-stage (max 175 psi) compressor.

➍

How much air flow (cfm) do you require? Cubic feet per minute or cfm is a measure of air
flow the compressor can create.  CFM is stated in two different forms, piston displacement (PD) or
actual cubic feet per minute (acfm).  Always consider the acfm as it reflects the amount of usable
air available for work.  Read the fine print and make sure you understand whether the cfm rating
is “piston displacement” or “actual delivered air” at a specified psi.

➎

What motor horsepower do you require? Horsepower is directly proportional to cfm rating
of a compressor; typically, the higher the horsepower the more air (cfm) the compressor can
produce.  Don’t rely solely on horsepower or attempt to buy the highest horsepower compressor
you can afford.  Let your cfm and psi requirements determine horsepower for you.  Be very
careful with the compressors that claim high horsepower rating with low air flow performance, this
often indicates an “occasional-use” air compressor.  These products are designed with the motor
operating at maximum speed, which typically results in a motor that will run hot with severely
shortened lifespan.
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10 Steps to
Selecting an Air Compressor (continued)
➏

What size and type of air tank do you require?  Air tanks help eliminate pulsation in the
air line and provide storage when demand for air exceeds the capacity of the compressor.  The
larger the tank, the more pressurized air is available for output.  The smaller the tank, the more
the compressor has to work to keep up with the demand.  Decide if your application requires
a vertical or horizontal tank; this is determined by the physical location of the compressor and
one’s personal preference.  Vertical compressors have a smaller footprint than a horizontal design;
vertical tanks are only available on models rated up to 10 horsepower.  

➐

What compressor features should you consider? Look for the following features to suit more
demanding applications:
• 100% cast-iron construction designed for reliability and durability.
• Minimal moving parts reduces maintenance cost and service intervals.
• Splash lubrication provides simple, reliable design reducing initial purchase price
• Stainless steel finger valves eliminate corrosion while insuring long service life.
• One-piece connecting rods eliminate internal adjustment.
• Oil monitoring device to prevent low-oil damage.
• Separate cast cylinders in two-stage compressors for better cooling and extended life.

➑

What are the electrical requirements of the installation? Incoming electrical service is very
important to identify and understand before purchasing a compressor.  Voltage will determine the
horsepower capacity available without expensive modifications.  The standard voltage for homes
is 110 volts.  This voltage will only operate compressors up to three horsepower.  In the United
States, Canada, Mexico the following voltages and phases are available:
• Single-Phase 1. 110-1-60 2. 208-1-60 3. 230-1-60
• Three-Phase 1. 308-3-60 2. 208-e-60 3. 460-3-60 4. 575-3-60
NOTE: Always have a qualified electrician review electrical requirements prior
to procuring an air compressor.
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10 Steps to
Selecting an Air Compressor (continued)
➒

What control system do you require?  All reciprocating air compressors require one of the
three control systems in order to regulate operation in accordance with air demand:
• Start/Stop Control is used for applications where air is not required continually,
allowing the compressor sufficient cooling time.  When system pressure falls below the set
start-up pressure, the compressor will automatically start.  When the cut-off pressure is
reached, the compressor will automatically shut-off  and will not start again until the system
pressure falls below the minimum start pressure.  
• Constant Speed Control keeps the compressor from excessively starting and
stopping.  As with start/stop control, it has a minimum start pressure and a maximum cutoff pressure.  This feature prevents premature motor failure and minimizes operating costs
associated with high amp-draw.  Here’s a rule of thumb: if the compressor starts more than six
to eight times per hour, you should operate constant speed control.  If the compressor starts
less than six times per hour, start/stop control is recommended.
• Dual Control allows the compressor to operate in either start/stop mode or
constant speed control mode by adjusting the compressor auxiliary valve.  This control method
allows the user to easily adjust the control mode dependent upon compressed air usage.  Know
your requirements and purchase accordingly!

➓

Additional buying tips
• All compressors rated five horsepower and above should have a magnetic motor starter for
thermal overload protection.  Motor starters are sized according to horsepower as well as
by incoming line voltage.  The starter can be mounted to the compressor or be positioned
remotely.  Be sure to check local electrical codes and requirements and have all wiring done by
a licensed electrician
• Use of proper oil is critical to the long-term operation of your compressor.  Since compressors
are shipped without oil in the crankcase, be sure to check with your supplier regarding any
start-up/lube kit requirements.  Also, many manufacturers now offer extended warranties on
the compressor if you purchase a specific lubricant.
• Moisture is the number one enemy of compressed air systems.  A wide variety of moisture
removal products are available, ranging from in line filters and moisture drains to after coolers
and air dryer.  Consult with your local compressed air specialist regarding your specific needs.
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Consumption Charts
Air Consumption Chart for Industrial Type Tools
Cubic Feet per Minute required to operate various pneumatic equipment at a pressure range of
70-90 psi.
Miscellaneous
Portable Tools
Drill, 1/16” to 3/8”

Consumption (CFM)
15% Use FACTOR

Consumption (CFM)
25% Use FACTOR

Consumption (CFM)
35% Use FACTOR

4

6

9
12

Drill, 3/8” to 5/8”

5

9

Screw Driver #2 to #6 Screw

2

3

4

Screw Driver #5 to 5/16” Screw

4

6

8

Trapper, to 3/8”

4

6

8

Nutsetters, to 3/8”

4

6

8

Nutsetters, to 9/16”

8

13

18

Nutsetters, to 3/4”

9

15

21

Impact Wrench, 1/4”

2

4

5

Impact Wrench, 3/8”

3

5

7

Impact Wrench, 1/2”

5

8

11

Impact Wrench, 5/8”

5

8

11

Impact Wrench, 3/4”

5

9

12

Impact Wrench, 1”

7

11

16

Impact Wrench, 1 1/4”

8

14

19

Die Grinder, small

2

4

5

Die Grinder, Medium

4

6

8

Horizontal Grinder, 2”

5

8

11

Horizontal Grinder, 4”

9

15

21

Horizontal Grinder, 6”

11

18

25

Horizontal Grinder, 8”

12

20

28

Vertical Grinders and Sanders, 5” Pad

5

9

12

Vertical Grinders and Sanders, 7” Pad

11

18

25

Vertical Grinders and Sanders, 9” Pad

12

20

28

Buring Tool, Small

2

4

5

Buring Tool, Large

4

6

8
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Consumption Charts (continued)
Air Consumption Chart for Industrial Type Tools (continued)

Miscellaneous

Consumption (CFM)
15% Use FACTOR

Consumption (CFM)
25% Use FACTOR

Consumption (CFM)
35% Use FACTOR

Rammers, Small

4

3

9

Rammer, Medium

5

9

12

Rammers, Large

6

10

14

Backfill Tamper

4

6

9

Compression Riveter

0.2 cu. ft. per cycle

Air Motor, 1 HP

5

9

12

Air Motor, 2 HP

11

18

25

Air Motor, 3 HP

14

24

33

5

7

Air Motor Hoist, 1000#

1 cul ft. per foot or lift

Air Motor Hoist, 2000#

1 cul ft. per foot or lift

Paint Spray Gun (Production)

3

Hammers			
Scaling Hammer

2

3

4

Chipping Hammer

5

8

11

Riveting Hammer (Heavy)

5

8

11

Riveting Hammer (Light)

2

4

5

Saws			
Circular, 8” 7

11

16

Circular, 12”

10

16

24

Chain, Lightweight

4

7

10

Chain, Heavy Duty

13

22

31

Always check with tool manufactures for actual air consumption of tools being used.  The above
is based on averages and should not be considered accurate for any particular make of tool.  
Above tools are rated based upon typical “on-load” performance characteristics.
For other use factors adjust the cfm air consumption on a proportional basis.  
(Example: 30 seconds on; 30 seconds off use 50% as use factor)
Cubic Feet per Minute required to operate various pneumatic equipment at a pressure range
of 70-90 psi.
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Consumption Charts (continued)
Air Consumption Chart for Automotive Service Shops
Cubic Feet per Minute required to operate various pneumatic equipment, for average service shop
usage factor.
Equipment Air Pressure Range in PSI		

Compressor cfm Required Per Unit

Portable Tools
70-100

**Air Filter Cleaner

3

70-100
70-100
70-100
70-100
90-100
70-100
70-90
70-90
70-90
70-90
70-90
70-90
70-90
90-100
90-100
-100
90-100

**Body Polisher
**Body Sander (Orbital)
Brake Tester
**Carbon Remover
Dusting Gun (Blow Gun)
Panel Cutter
**Drill, 1/16”-3/8”
**Impact Wrench 3/8”
**Impact Wrench 1/2”
**Impact Wrench 5/8”
**Impact Wrench 3/4”
**Impact Wrench 1”
**Die Grinder
**Vertical Disc Sanders
**Filing and Sawing Machine, (Small)
**Filing and Sawing Machine, (Large)
**Burring Tool

20
10
4
3
2.5
4
4
3
4
5
6
12
5
20
3
5
5

		
125-150
125-150
125-150
-150
125-150
		
90-100
90-100
125-150
90-100
		
90-100
-100
90-100
90-100

Tools		
Rim Stripper
Tire changer
Tire Inflation Line
Tire Spreader
**Vacuum Cleaner

6
1
2
1
7

Hammers		
**Air Hammer
Tire Hammer
Bead Breaker
Spring Oiler

4
12
12
4

Guns		
**Engine Cleaner
**Paint Spray Gun (production)
**Paint Spray gun (touch up)
**Paint Spray Gun (undercoat)

5
8
4
19

Other Equipment
120-150
145-175
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**Grease Gun
Car Lift* (air powered hydraulic)

3
6

Consumption Charts (continued)
Air Consumption Chart for Automotive Service Shops (continued)
Equipment Air Pressure Range in PSI		

Compressor cfm Required Per Unit

Portable Tools
125-150

Floor Jacks (air powered hydrailic)

6

120-150

Pneumatic Garage Door

3

90-100

Radiator Tester

1

90-100

Spark Plug Cleaner

5

90-100

Spark Plug Tester

0.5

70-100

Transmission and Differential Flusher

3

70-100

**Fender Hammer

9

70-100

**Car Washer

9

70-100

**6” Medium Duty Sander

40

*This is for 8,000 lbs. capacity.  Add .65 cfm for each 1,000 lbs. capacity over 8,000
**These devices are rated based upon typical “on-load” performance characteristics
Always check with tool manufactures for actual consumption of tools being used.  The above is
based on averages and should not be considered accurate for any particular make of tool
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Consumption Charts (continued)
Compressor Selection Chart
After listing all the air operated devices to be supplied by the air compressor, determine, from the
chart, the pressure range and volume of air required by each device.  The air compressor must
maintain a minimum pressure at least equal to the highest of these pressure ranges.  For example,
if the highest pressure range required by any one device in a given group is 120 psi to 150 psi,
compressor cutting in at not less than 120 psi and cutting out at 150 psi should be recommended.  
		
Compressor Pressure (psi)
Cut in
Cut Out

Air Consumtion (cfm)
of total equipment 		
Average Use* Continuous Operation**

Horsepower of
Compressor Required
Two Stage Single Stage

80

100

Up to - 6.6

Up to - 1.9		

1/2

80

100

6.7 - 10.5

2.0 - 3.0		

3/4

80

100

10.6 - 13.6

3.1 - 3.9		

1

80

100

Up to - 14.7

80

100

13.7 - 20.3

4.0 - 5.8		

80

100

14.8 - 22.4

4.3 - 6.4

80

100

20.4 - 26.6

5.9 - 7.6		

80

100

22.5 - 30.4

6.5 - 8.7

80

100

26.7 - 32.5

7.7 - 10.2		

80

100

30.6 - 46.2

8.8 - 13.2

80

100

32.6 - 38.0

10.3 - 18.0		

80

100

46.3 - 60.0

13.3 - 20.0

5

80

100

60.1 - 73.0

20.1 - 29.2

7 1/2

80

100

73.1 - 100.0

29.3 - 40.0

10

80

100

100.1 - 150.0

40.1 - 60.0

15

80

100

150.1 - 200.0

60.1 - 80.0

20

80

100

201.0 - 250.0

80.1 - 100.0

25

120

150

Up to - 3.8

Up to - 1.1		

1/2

120

150

3.9 - 7.3

1.2 - 2.1		

3/4

120

150

7.4 - 10.1

2.2 - 2.9		

1

120

150

Up to - 12.6

120

150

10.2 - 15.0

3.0 - 4.3		

120

150

12.7 - 20.0

3.7 - 5.7

120

150

15.1 - 20.0

4.4 - 5.7		
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Up to - 4.2

Up to - 3.6

1
1 1/2

1 1/2
2

2
3

3
5

1
1 1/2

1 1/2
2

Consumption Charts (continued)
Compressor Selection Chart (continued)
		
Compressor Pressure (psi)
Cut in
Cut Out

Air Consumtion (cfm)
of total equipment 		
Average Use* Continuous Operation**

Horsepower of
Compressor Required
Two Stage Single Stage

120

150

20.1 - 25.9

5.8 - 7.4

2

120

150

26.0 - 39.2

7.5 - 11.2

3

120

150

39.3 - 51.9

11.3 - 17.3

5

120

150

52.0 - 67.5

17.4 - 27.0

7 1/2

120

150

67.6 - 92.5

27.1 - 37.0

10

120

150

92.5 - 140.0

37.1 - 57.0

15

120

150

140.1 - 190.0

57.1 - 77.0

20

120

150

190.1 - 240.0

77.1 - 97.0

25

145

175

Up to - 11.9

Up to - 3.4

1***

145

175

12.0 - 18.5

3.5 - 5.3

1 1/2

145

175

18.6 - 24.2

5.4 - 6.9

2

145

175

24.3 - 36.4

7.0 - 10.4

3

145

175

36.5 - 51.0

10.5 - 17.0

5*

145

175

51.1 - 66.0

17.1 - 26.4

7 1/2

145

175

66.1 - 88.2

26.5 - 35.3

10

145

175

88.3 - 135.0

35.3 - 55.0

15

145

175

135.1 - 185.0

55.1 - 75.0

20

145

175

185.1 - 235.0

75.1 - 95.0

25		

*These figures are not to be regarded as the capacity of the compressor in free air output, but
instead, are the combined free air consumption of all the tools the establishment, as well as tools
anticipated for future added equipment.  (A factor has been introduced to take into account
intermittent operation of tools likely to be in use simultaneously in the average garage or
industrial plant.
**These figures are to be employed when the nature of the device is such that normal operation
requires a continuous supply of compressed air.  Therefore, no factor for intermittent operation
has been used, and the figures given represent the compressor capacity in free air output.
**Do not recommend a compressor of less than ½ Horsepower if the pneumatic equipment
includes a lift of 8,000 lbs. capacity.
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Useful Equations
Motor Pulley Diameter (inch) x Motor RPM
Compressor RPM =
			
Compressor Pulley Diameter (inch) )
Motor Pulley Diameter (inch) = Compressor Pulley Diameter (in) x Compressor RPM
							
Motor RPM
Motor Pulley Diameter (in) x Compressor RPM
Compressor Pulley Diameter (in) =
							
Compressor RPM)
Compressor Pulley Diameter (inch) x Compressor RPM)
Motor RPM =
					
Motor Pulley RPM
Pump Up Time (minutes) = Volume (Tank size in Gallons) x Pressure Rise (psi)
				
Pump Delivery (cfm) x PSIA
Volume of Air (cubic feet) Required
to Raise Reciever from 0 Gage to
					
Final Pressure 			

Piston Speed
		

( )
ft
min

=

= Volume of Reciever (Cubic Feet)x psig
Atomosphereic Pressure (psia)

2 x Stroke (inch) x RPM)
12

Gallons = Cubic Feet
.134
Cubic Feet = .134 x Gallons
Volume (cubic feet) Required Raise Reciever Greater than 0 Gage to a Final Higher Pressure
Final Pressure (psig) - Initial Pressure (psig)
=
Volume
of
Receiver
(Cubic
Feet)
x
						
Atmospheric Pressure (psig)
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Helpful Hints/Rules of Thumb
1. The typical body shop/garage uses 2.5 Horsepower per man
2. 4 CFM per Horsepower on a 100 psi air compressor
3. Each psi pressure drop equals 0.5% in Horsepower
4. 7.48 gallons per cubic foot
5. The heat load on an air cooled compressor is HP x 2545 BTU/HR
6. 60% of condensate is removed after the aftercooler
7. 96% is removed after the refrigerated air dryer
8. Pressure and flow are inversely proportionate
9. Every 20 degree increase in discharge temperature increases moisture content by 50%
How to Size Air Treatment
There are different classes of air quality that are dependent upon the particle size, moisture, and
oil content in the air.  A chart of the different classes of air and an example on how to determine
the ISO class can be seen below.  When sizing air treatment equipment, consider the quality of air
the customer desires.
    Air Quality Class Particle Size (Micron) Pressure Dew Point (°F)

Oil Content (PPM)

1

0.1

-94°F

0.01

2

1

-40°F

0.1

3

5

-4°F

1

4

15

-38°F

5

5

40

-45°F

25

6

60

-50°F

40

Example:
• 1 Micron Particulate
• 38° F Pressure Dew Point (moisture Content)
• 0.1 PPM Oil Concentration
The ISO Class for this air quality is “2-4-2”
When selecting a dryer, size for the worst case to insure proper equipment performance under all
conditions.  The critical variables to consider when sizing air treatment equipment are:
• Flow Rate (Max)

• Inlet Air Pressure (Min)

• Inlet Air Temperature (Max)

• Ambient Air Temperature (Min and Max)

• Process Water Temperature (Min and Max)

• Elevation (Max)

• Location (Indoors vs. Outdoors)
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Glossary
Absolute Pressure - Total pressure measured from zero.  Gauge pressure plus atmospheric
pressure.  For example, at sea level, the gauge pressure in pounds per square inch (psi) plus 14.7
gives absolute pressure in pounds per square inch.
Absolute Temperature - The chemical process by which a hygroscopic desiccant, having a high
affinity with water, melts and becomes a liquid by absorbing the condensed moisture.
Actual Capacity - Quantity of air or gas actually compressed and delivered to the discharge
system at rated speed and under rated conditions.  It is usually expressed in cubic feet per minute
(acfm) at compressor inlet conditions.  Also called Free Air Delivered (FAD).
Adsorption - The process by which a desiccant with a highly porous surface attracts and removes
the moisture from compressed air.  The desiccant is capable of being regenerated.  
Aftercooler - A heat exchanger used for cooling air discharged from a compressor.  Resulting
condensate may be removed by a moisture separator following the aftercooler.
ASME National Board (U Type) - An air tank made, tested, inspected, and registered to meet
standards of ASME.  A certificate is supplied with each tank to indicate compliance and show
register number.  The ASME certificate is required by law in many cities and states to pass
safety codes.  It assures that (1) code-approved materials are used, (2) the steel plate is without
defects and is of specified thickness, (3) proper welding techniques are employed by experienced
operators, (4) openings and support are the correct size, and (5) the tank has passed rigid tests.  
ASME tanks must be used where OSHA compliance is required.
ASME Standard (UM Type) - an air tank made and tested in accordance with the American
Society of Mechanical Engineers standards.  ASME certificate of compliance is furnished with
each tank.
Atmospheric Pressure - The measured ambient pressure for a specific location and altitude
Automatic Sequencer - A device which operates compressors in sequence according to a
programmed schedule
Booster Compressor - Machine for compression air or gas from an initial pressure that is above
atmospheric
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Capacity - The amount of air flow delivered under specific conditions, usually expressed in cubic feet per minute (cfm)
Capacity, Actual - The actual volume flow rate of air or gas compressed and delivered from a compressor running at its
rated operating conditions of speed, pressures, and temperatures.  Actual capacity is generally expressed in actual cubic feet
per minute (acfm) at conditions prevailing at the compressor inlet.
Capacity Gauge - A gauge that measures air flow as a percentage of capacity, used in rotary screw compressors
CFM, Free Air - Cubic feet per minute of air delivered to a certain pint at a certain condition, converted back to ambient
conditions
CFM, Standard - Flow of free air measured and converted to a standard set of conditions of pressure, temperature and
relative humidity.
Check Valve - A valve which permits flow in only one direction
Clearance - The maximum cylinder volume on the working side of the piston minus the displacement volume per stroke.  
Normally it is expressed as a percentage of the displacement volume.
Clearance Pocket - An auxiliary volume that may be opened to the clearance space, to increase the clearance, usually
temporarily, to reduce the volumetric efficiency of a reciprocating compressor
Compressed Air - Air from atmosphere which has been reduced in volume, raising its pressure.  It this is capable of
performing work when it is released and allowed to expand to its normal free state as it passes through a pneumatic tool or
other device.
Compression, Adiabatic - Compression in which no heat transferred to or from the gas during the compression process
Compression, Isothermal - Compression in which the temperature of the gas remains constant
Compression, Polytropic - Compression in which the relationship between the pressure and the volume is expressed by
the equation PVn is a constant
Compression Ratio - The ratio of the absolute discharge pressure to the absolute inlet pressure
Constant Speed Control - A system in which the compressor is fun continuously and matches air supply to air demand by
varying compressor load
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Cut-In/Cut - Out Pressure- Respectively, the minimum and maximum discharge pressures at
which the compressor will switch from unload to load operation (cut in) or from load to unload
(cut out)
Cycle - The series of steps that a compressor with unloading performs; 1) fully loaded, 2)
modulating (for compressors with modulating control), 3) unloaded, 4) idle
Cycle Time - Amount of time for a compressor to complete one cycle
Degree of Intercooling - the difference in air or gas temperature between the outlet of the
intercooler and the inlet of the compressor
Deliquescent - Melting and becoming a liquid by absorbing moisture
Desiccant - A material having a large proportion of suraces pores, capable of attracting removing
water vapor from the air
Dew Point - The temperature at which moisture in the air will begin to condense if the air is
cooled at constant pressure.  At this point the relative humidity is 100%
Demand - Flow of air at specific conditions required at a point or by the overall facility
Diaphragm - a stationary element between the stages of multi-stage centrifugal compressor.  It
may include guide vanes for directing the flowing medium to the impeller of the succeeding stage.  
In conjunction with an adjacent diaphragm, it forms the diffuser surrounding the impeller
Discharge Pressure - Air Pressure produced at a particular point in the system under specific
conditions
Discharge Temperature - The temperature at the discharge flange of the compressor.
Displacement - The volume swept out by the piston or rotor(s) per unit of time, normally
expressed in cubic feet per minute\
Efficiency - any reference to efficiency must be accompanied by a qualifying statement which
identifies the efficiency under consideration, as in the following definitions of efficiency:
Efficiency, Compression - Ratio of theoretical power to power actually imparted to the air or gas
delivered by the compressor
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Efficiency, Isothermal - Ratio of the theoretical work (as calculated on isothermal basis) to the
actual work transferred to a gas during compression
Efficiency, Mechanical - Ratio of the polytropic compression energy transferred to the gas, to
the actual energy transferred to the gas.
Efficiency, Volumetric - Ratio of actual capacity to piston Displacement
Exhauster - A term sometimes applied to a compressor in which the inlet pressure is less than
atmospheric
Filters - Devices for separating and removing particulate matter, moisture or entrained lubricant
from air
Flange Connection - The means of connecting a compressor inlet or discharge connection to
piping by means of bolted rims (flanges)
Free Air - Air at atmospheric conditions at any specified location, unaffected by the compressor
Full-Load - Air compressor operation at full speed with a fully open inlet and discharge delivering
maximum air flow
Gas - One of the three basic phases of matter while air is a gas, in pneumatics the term gas
normally is applied to gases other than air
Gauge Pressure - The pressure determined by most instruments and gauges, usually expressed in
psig.  Barometric pressure must be considered to obtain true or absolute pressure
Horsepower, Brake - Horsepower delivered to the output shaft of a motor or engine, or the
horsepower required at the compressor shaft to perform work.
Horsepower, Theoretical or Ideal - The horsepower required to isothermally compress the air or
gas delivered by the compressor at specified conditions
Humidity, Relative - The relative humidity of a gas (or air) vapor mixture is the ratio of the
partial pressure of the vapor to the vapor saturation pressure at the dry bulb temperature of the
mixture.
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Indicated Power - Power as calculated from compressor-indicated diagrams
Indicator Card - A pressure-volume diagram for a compressor or engine cylinder, produced by
direct measurement by a device called an indicator.
Inlet Pressure - the actual pressure at the inlet flange of the compressor
Intercooling- The removal of heat form air or gas between compressor stages
Intercooling, degree of - the difference in air or gas temperatures between the inlet of the
compressor and the outlet of the intercooler
Intercooling, Perfect - When the temperature of the air or gas leaving the intercooler is equal to
the temperature of the air or gas entering the inlet of the compressor
Leak - An unintended loss of compressed air to ambient conditions
Load time - Time period from when a compressor loads until it unloads
Load/Unload Control - Control method that allows the compressor to run at full-load or at no
load while the driver remains at a constant speed
Modulating Control - System which adapts to varying demand by throttling the compressor inlet
proportionally to the demand
Multi-Stage compressors - Compressors having two or more stage operating in series
Performance Curve - Usually a plot of discharge pressure versus inlet capacity and shaft
horsepower versus inlet capacity
Piston Displacement - The volume swept by the piston; for multistage compressors, the piston
displacement of the first stage is the overall piston displacement of the entire unit
Pneumatic Tools - Tools that operate by air pressure
Positive Displacement Compressors - Compressors in which successive volumes of air or gas
are confined within a closed space and the space mechanically reduced, resulting in compression.  
These may be reciprocating or rotating
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Pressure - Force per unit area, measured in pounds per square inch (psi)
Pressure Dew Point - For a given pressure, the temperature at which water will begin to condense out of air
Pressure Drop - Loss of pressure in a compressed air system or component due to friction or restriction
Pressure Range - Difference between minimum and maximum pressures for an air compressor.  Also called cut in/cut out
or load/no-load pressure range.
Pressure Rise - the difference between discharge pressure and intake pressure
Pressure, static- the pressure measured in a flowing stream in such a manner that the velocity of the stream has no effect
on the measurement
Rated Capacity - Volume rate of air flow at rated pressure at a specific point
Rated Pressure - The operating pressure at which compressor performance is measured
Receiver - A vessel or tank used for storage of gas under pressure.  In a large compressed air system there may be primary
and secondary receivers
Reciprocating Compressor - Compressor in which the compressing element is a piston having a reciprocating motion in a
cylinder
Relative Humidity - The ratio of the partial pressure of a vapor to the vapor saturation pressure at the dry bulb
Rotor- The rotating element of a compressor.  In a dynamic compressor, it is composed of the impeller(s) and shaft, and may
include shaft sleeves and a thrust balancing device
Seals - Devices used to separate and minimize leakage between areas of unequal pressure
Sequence - The order in which compressors are brought online
Shaft - The part by which energy is transmitted from the prime mover through the elements mounted on it, to the air or gas
being compressed
Sole Plate - A pad, usually metallic and embedded in concrete, on which the compressor and driver are mounted
Specific Power - A measure of air compressor efficiency, usually in the form of bhp/100 acfm
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Specific Weight - Weight of air or gas per unit volume
Speed - The speed of a compressor refers to the number of revolutions per minute of the
compressor drive shaft or rotor shaft
Stages - a series of steps in the compression of air or a gas
Standard Air - the Compressed Air and Gas Institute and PNEUROP have adopted the definition
used in ISO standards.  This is air at 14.5 psia (1 bar); 68° F (20° C) and dry (0% relative
humidity).
Start/Stop Control - A system in which air supply is matched to demand by the starting and
stopping of the unit
Torque - A torsional moment or couple.  This term typically refers to the driving couple of a
machine or motor
Vacuum Pumps - Compressors which operate with an intake pressure below atmospheric
pressure and which discharge to atmospheric pressure or slightly higher.
Valves - Devices with passages for directing flow into alternate paths or to prevent flow
Water Cooled Compressor - Compressor cooled by water circulated through jackets surrounding
cylinders or casings and/or heat exchangers between and after stages.
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