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Energy Efficient Compressed Air System
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Components Functions

1. Compressor - Compresses atmospheric air into a useful
and versatile utility. During the process, lubricants are
commonly added. If not removed, dirt, oil and moisture
will flow downstream, causing maintenance problems,
product rejects, and costly production shutdowns.

2. After Cooler - Condenses over half of the moisture.

3. Separators - Separates condensed liquids.

4. Automatic Drain - Automatically drains condensate.

5. Receiver - Provides storage for compressed air.

6. Pre-filter- A Coalescer (or a Particulate and a Coalescer,
in case of heavy oil concentration) used as Pre-filter,
removes particulates and oil aerosols.

7. Dryer - Condenses and removes moisture.

8. Cold Coalescer - Condenses/removes most oil vapors.

9. Carbon Adsorber - Removes remaining oil vapors.

10.After Filter - Removes particulates.

11.Aqua Saver or Cooling Tower or Chiller or Hybrid
Cooling Systems - Provides required cooling.
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How Much Moisture?

1. At 75" F (23.9° C) and 75 % relative humidity
a 500 SCFM (850 nm3/hr), air compressor
takes in approximately 90 gallons (340.6 liters)
of water in vapor form.

. After Cooler & Separator remove approximately
58 gallons of moisture by cooling air to 100° F
(37.8" C). Remaining moisture - 32 gallons.

. A Refrigerant or Super Deliquescent Dryer
removes approximately 28 gallons of moisture.
Remaining moisture - 4 gallons.

. A Regenerative Dryer rated for -40°F (-40° C)

removes approximately 31.2 gallons of moisture.

Remaining moisture - 0. 8 gallons.

A Regenerative Dryer rated for -80°F

(-62° C) removes approximately 31.99

gallons of moisture.

Remaining moisture - 0.01 gallons -

VIRTUALLY MOISTURE FREE AIR.

Multiple Compressors Save Energy-
Compressors run most efficiently at full load.
Therefore, to meet your compressed air needs, it is
better to select two or more compressors, allow one
compressor to run partially loaded and other (s) to
operate at full load.

Lower Pressure Drop Saves Energy-

An increase of 2 PSIG in air pressure, increases

energy use by 1%. To reduce energy cost -

a. Design air system for minimum pressure loss.

b. Change filter elements at regular intervals- once
i every 3 to 6 months.

“Custom Engineered Systems Are Our Specialty”



Selection & Sizing - Compressed Air Equipment
ESTABLISH-
1. The required compressor capacity (flow) in SCFM (or NM3/Hour)-
A. Walk through your facility and make a list of the items (tools, instruments, machinery,
blow-gun etc.) that use compressed air.
B. Determine the total air capacity (SCEFM or NM3/Hour) required, taking into consideration the
air losses, the equipment you expect to add and with a 10-20% margin of safety.

2. The maximum air pressure (PSIG or Bar) required-

Take into consideration the pressure drop through the piping system, dryer(s) and filter(s).
Generally 10-20 PSIG over the maximum pressure required at a point of use 1s satisfactory.

3. The "QUALITY" of air required-

A. Maximum (acceptable) Moisture Content or Pressure Dew Point
B. Maximum (acceptable) Oil Content
C. Maximum (acceptable) Particulate Concentration

4. Review ISO Standards to select proper equipment-

MAXIMUM MAXIMUM MAXIMUM
MOISTURE OIL PARTICULATE
CONCENTRATION CONCENTRATION CONCENTRATION
IS0 Pressure | Pressure | mg/m’'| Mg/scf [Mg/scf |PPM /W | PPM /W |Maximum| mg/m’ siigléct
Quality Dew Dew @0 @0 @100 @0 @100 Particle @0 @100
Air Point Point PSIG PSIG PSIG PSIG PSIG Size PSIG \E;/SIG
Class # e 'F in
Microns
1 -70° C 94" F 0.01 0.00028 |0.000036| 0.0083 | 0.00106 0.1 0.10 0.0036
2 40" C -40°F 0.1 0.00283 | 0.00036 | 0.083 0.0164 1 1 0.0036
3 -200C -4°F 1 0.0238 0.0036 0.83 0.10641 5 5 0.0182
4 +32C +37.4°%F 5 0.42 0.01821 4.16 0.5333 15 8 0.029
3 +20 +44.6°F- 25 0.708 0.09769 | 20.8 2.666 40 10 0.036
NOTES: 1. The contaminant limits stated above are for "Standard Air" (at 68° F / 200 C, 0 PSIG or

14.7 PSIA / 1.01 Bar, 36 % Relative Humidity, and Density of 0.075 Ibs./cu. ft.);

however, the air quality is expected to meet the standards at the operating pressure.
2. For customer convenience, Pioneer offers custom engineered, single skid, pre-piped

and pre-wired systems, complete with compressor (s), dryer(s), filtration and drains.
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5. Equipment Selection Guide-

1SO AIR COMPRESSOR AFTER DRYER FILTRATION

Standard COOLER

Class | | Non-Lubricated or, *Lubricated The after cooler Regenerative- Coalescer Pre-
Compressors with proper Oil Aerosol may be Air or Blower Purge, e.g., filter for dryer,
(Coalescers) and Oil Vapor Removal Water cooled PIONEER PHEB Series, | Particulate After {
(Carbon Adsorbers) equipment. For more | depending on the | -100°F(-72°C) PDP; or, | Filter for dryer, |
critical applications like Food and satisfactory Hybrid, e.g., PIONEER | Carbon Adsorber ‘;
Pharmaceutical industry, for safety availability of the | HDS Series, -100° F(-72° | for Oil Vapor !
reasons, more expensive Non-Lubricated cooling sources- C) PDP; based on cost Removal (with
Compressors are the equipment of choice. | Air or Water, analysis. Lubricated
The Compressors may be Air or Water location and cost Compressors
Cooled, depending on the satisfactory factors. only) and 0.01
availability of the cooling sources - Air or Micron Final
Water, location, and cost factors. Filter.

Class 2 Non-Lubricated or, *Lubricated The after cooler Regenerative- Coalescer Pre-
Compressors with proper Qil Aerosol may be Air or Blower Purge, filter for dryer,
(Coalescers) and Oil Vapor Removal Water cooled ¢.g., PIONEER PHEB Particulate After
{Carbon Adsorbers) equipment. For more | depending on the | Series/-60°F (-51°C) Filter for dryer,
critical applications like Food and satisfactory PDP; or, Hybrid, e.g.. Carbon Adsorber
Pharmaceutical Industry, for safety availability of the | PIONEER for Oil Vapor
reasons, more expensive Non-Lubricated | cooling sources- | HDS Series / -60"F (-31? | Removal (with
Compressors are the equipment of choice. | Air or Water, C) PDP; or, Heatless, Lubricated
The Compressors may be Air or Water location and cost | e.g.. PFONEER PHL Compressors
Cooled, depending on the satisfactory factors. Series / -60°F (-51°C) only) and 0.1
availability of the cooling sources- Air or PDP ; based on cost Micron Final
Water, location, and cost factors. analysis. Filter.

Class 3 *Lubricated Compressors with proper Oil | The after cooler Regenerative- Blower Coalescer Pre-
Aerosol (Coalescers) Removal equipment. | may be Air or Purge, e.g., PIONEER filter for dryer and
For more critical applications like Food Water cooled PHER Series / -40" F Particulate After
and Pharmaceutical Industry, for safety depending on the | (-40°C) PDP; or Hybrid, | Fitter for dryer.
reasons, more expensive Non-Lubricated satisfactory PIONEER HDS Series/
Compressors are the equipment of Choice. | availability of the | -40°F (-40" C) PDP:or,
The Compressors may be Air or Water cooling sources- Heatless, , PIONEER
Cooled, depending on the satisfactory Air or Water, PHL Series / -40° F (-40°
availability of the cooling sources- Air or location and cost | C) PDP; based on cost
Water, location, and cost factors. factors. analysis.

Class 4, *Lubricated Compressors with proper Oil | The after cooler Refrigerant Dryers- Pre-filter,

Class 5 Aerosol (Coalescers) Removal equipment. | may be Air or For Compressors with removes oil and

& For more critical applications like Food Water cooled After Coolers, R Series dirt, and keeps

Class 6 and Pharmaceutical Industry, for safety depending on the | (Non Cycling) or CC dryer heat
reasons, more expensive Non-Lubricated satisfactory Series (Cycling- for exchangers clean
Compressors are the equipment of choice. | availability of the | energy savings). For to provide reliable
The Compressors may be Air or Water cooling sources- Compressors without performance. A
Cooled, depending on the satisfactory Air or Water, After Coolers- PIONEER
availability of the cooling sources- Air or location and cost | PIONEER ADR Series refrigerant dryer
Water, location, and cost factors. factors. (Non Cycling) or CC with cold

Series (Cycling- for coalescer provides
energy savings). nearly oil free air.

Caution: * For Food, Pharmaceutical and similar application, food grade lubricant shall be used.

“Custom Engineered Systems Are Our Specialty”















