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In the modern industrial landscape, compressed air is often referred to as the "fourth utility," following water,
electricity, and natural gas. From the precision required in pharmaceutical cleanrooms to the rugged demands of
construction sites, the efficiency and reliability of air compressors—specifically oil-injected rotary screw models like
the Atlas Copco GX7 or GA90—are paramount. This comprehensive guide serves as a technical manual and
strategic framework for understanding, operating, and maintaining industrial air systems at peak performance.

1.The Thermodynamics of Air Compression

Understanding the fundamental physics of air compression is the first step in mastering compressor operation. At
its core, air compression is the process of forcing air into a smaller volume, which increases its pressure. This
process is governed by the Ideal Gas Law (PV = nRT) and specific thermodynamic cycles.

Isothermal vs. Adiabatic Compression

In a perfect world, compression would be isothermal, meaning the temperature remains constant as volume
decreases. However, in practical applications, the process is polytropic, leaning toward adiabaticcompression,
where heat is generated as a byproduct of the work done on the air molecules. Industrial compressors, such as the
Atlas Copco GA series, utilize oil injection not just for lubrication, but as a coolant to absorb this thermal energy,
bringing the process closer to the efficient isothermal ideal.

The Role of Atmospheric Conditions

Technicians must account for ambient temperature, humidity, and altitude. High altitude means lower inlet pressure,
which requires the compressor to work harder to achieve the same discharge pressure. Similarly, high humidity
necessitates robust condensate management systemsto prevent liquid water from entering the downstream
piping, which can lead to corrosion and pneumatic tool failure.

2. Mechanical Architecture: The Rotary Screw Advantage

The rotary screw compressor has become the industry standard for continuous-duty applications. Unlike
reciprocating compressors that use pistons and valves, screw compressors utilize two intermeshing helical rotors—
the male and female rotors.

The Compression Cycle

e Suction Phase: As the rotors unmesh, air is drawn through the inlet valve into the cavity between the lobes.

e Compression Phase: As the rotors turn, the volume between the lobes decreases, compressing the trapped
air. During this stage, oil is injected into the compression chamber.

« Discharge Phase: The compressed air-oil mixture is forced out through the discharge port toward the
separator tank.

The Atlas Copco GX7 and GX11models are prime examples of this technology, engineered for small-to-medium-
sized workshops that require a compact footprint without sacrificing the durability of a rotary screw design.



3. System Components and Integration

A functional compressed air system is a complex ecosystem of interconnected components. Failure in one area
often manifests as a symptom in another.



Component Primary Function Technical Significance

Air Inlet Filter Particle Removal Protects the rotors from abrasive dust
and contaminants.

Unloader Valve Load Control Regulates the air intake to match
demand, preventing over-
pressurization.

Oil Separator Coalescing Filtration Removes oil aerosols from the
compressed air before it exits the
machine.

Aftercooler Heat Exchange Reduces the temperature of the
compressed air to precipitate
moisture.

Air Receiver Tank Buffer Storage Dampens pressure pulsations and
provides a reserve for peak demand.

Elektronikon® Control Systems

Modern Atlas Copco units, particularly the GA90 and larger industrial models, utilize the Elektronikon® regulator.
This is a microprocessor-based system that monitors pressure, temperature, and service intervals. It uses
advanced algorithms to optimize the motor speed (in VSD models) and loading cycles, significantly reducing
energy consumption—the highest cost factor in the life cycle of a compressor.

4. Portable Power: The XAS and PACE Technology

For field operations, such as construction or mining, portable compressors like the Atlas Copco XAS 68-12 or
XAS 185 are essential. These units are often diesel-driven and must withstand harsh environmental conditions.

PACE (Pressure Adjusted Cognitive Electronics)

The PACE systemrepresents a leap in portable compressor technology. It allows the operator to digitally set the
pressure. For example, if a technician needs 7 bar for a handheld tool but 12 bar for a sandblasting operation, the
PACE system adjusts the engine electronics and the internal valve settings to provide the optimal flow at the
chosen pressure. This versatility replaces the need for multiple machines on a job site.

5. Installation Protocols and Electrical Integration

A significant portion of compressor failures can be traced back to improper installation. According to the Atlas
Copco GX7 Instruction Book, several critical steps must be followed:

1. Isolating Switch: Always install an isolating switch near the compressor for emergency lock-out/tag-out
(LOTO) procedures.

2. Cable Sizing: Ensure the electrical supply matches the voltage and frequency specified on the data plate.
Undersized cables lead to voltage drops, which can burn out the motor windings.

3. Ventilation: A compressor generates significant heat. The plant room must have adequate ventilation to
prevent the unit from tripping on a "High Discharge Temperature" error.

4. Receiver Sizing: Standard receiver sizes for the GX 2-7 range are typically 200 liters (60 gal), while the G
7-15 range utilizes 270 liters (80 gal). Proper sizing prevents excessive motor starts.



6. Step-by-Step Operational Field Guide

Starting the Compressor

1. Check the oil level in the separator tank; top up if the level is below the minimum mark.

2. Open the air outlet valve to the piping network.

3. Switch on the main power supply.

4. Press the 'Start' button. On units with an Elektronikon® regulator, the controller will perform a self-check
before engaging the motor.

5. Monitor the display for any immediate alarms or abnormal temperature readings.

Stopping the Compressor

1. Press the 'Stop' button. Caution: Do not use the Emergency Stop button for routine shutdowns, as it prevents
the machine from performing its timed blow-down cycle.

2. The compressor will enter a 'Unload' period to vent internal pressure.

3. Close the air outlet valve to isolate the machine from the system.

4. Drain the manual condensate from the receiver tank if an automatic drain is not installed.

7.Troubleshooting and Maintenance Framework

Even the most robust machines require systematic troubleshooting. When a compressor fails to turn on or perform,
a structured diagnostic approach is required.

Common Failure Modes and Solutions

e Compressor Not Turning On: Check the Reset Button. On many units, a thermal overload or a high-
temperature trip will pop the reset button. Ensure the power supply is active and the emergency stop is not
engaged.

¢ Excessive Oil Carryover: This is often caused by a saturated oil separator element or a faulty minimum
pressure valve. If oil is found in the downstream lines, the separator must be replaced immediately.

¢ High Discharge Temperature: This is the most common alarm. Causes include dirty coolers, low oil levels, or
restricted airflow in the compressor room.

e Pressure Drops: If the compressor is running but the system pressure is low, check for leaks in the distribution
network or a restricted inlet air filter.

The Maintenance Matrix



Interval Action Purpose

Daily Check oil level &amp; drain Ensure lubrication and air quality.
condensate
500 Hours Inspect air filters Prevent dust ingestion and maintain
flow.
2,000 Hours Replace oil &amp; oil filter Maintain thermal transfer and
lubrication.
4,000 Hours Replace separator element Prevent oil carryover and pressure
drop.
8,000 Hours Overhaul unloader/minimum pressure Ensure mechanical reliability of
valve moving parts.

8. Best Practices for Beginners

For those new to compressed air, it is vital to remember that compressed air is not just air; it is stored energy.
Misuse can lead to catastrophic injury or equipment damage.

e Safety First: Never use compressed air to clean clothing or skin. The high pressure can drive air bubbles into
the bloodstream (embolism).

e Pressure Settings: Only run the compressor at the pressure required for the application. Increasing pressure
from 100 psi to 110 psi increases energy costs by approximately 5%.

e Leak Detection: A 3mm leak in a compressed air system can cost thousands of dollars annually in wasted
electricity. Use ultrasonic leak detectors to perform regular audits.

9. Advanced Maintenance: The Role of Manuals

Every technician should have the Atlas Copco Compressed Air Manual (9th Edition) or the specific unit manual

(like the Manual Atlas Copco GA90) readily available. These documents contain the wiring diagrams, exploded
views of the air-end, and specific torque settings for bolts. Referencing the serial number-specific manual ensures
that the correct spare parts are ordered, as internal components can change between production series (e.g.,
AIF-024 378 onwards).

The Future of Compressed Air Management

As industry moves toward Industry 4.0, the role of the technical writer and operator is evolving. We are moving
away from reactive maintenance toward predictive maintenance. Systems are now being equipped with
SMARTLINK technology, which sends real-time data to the cloud. This allows for the analysis of vibration patterns
and temperature fluctuations to predict a bearing failure before it occurs.

In conclusion, the effective management of an industrial air system requires a synthesis of theoretical knowledge,
mechanical discipline, and rigorous adherence to manufacturer specifications. Whether you are operating a
portable XAS unit in the field or managing a massive GA90 installation in a factory, the principles remains the
same: monitor your temperatures, manage your condensate, and never underestimate the complexity of the fourth
utility. By following the guidelines established in technical manuals and maintaining a proactive service schedule,
organizations can ensure long-term operational continuity and significantly lower their total cost of ownership.
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