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In the hierarchy of industrial infrastructure, compressed air is frequently categorized as the \"fourth utility,\" following
electricity, water, and natural gas. Among the diverse array of technologies designed to generate this utility, the
Atlas Copco GA series—encompassing models from the GA 15 to the GA 45 and their Variable Speed Drive
(VSD) variants—represents a pinnacle of engineering efficiency. These stationary air compressors are engineered
to meet the rigorous demands of continuous industrial applications, providing high-quality air while minimizing
energy expenditure and operational downtime.

The Fundamentals of Oil-Injected Rotary Screw Technology

The core of the Atlas Copco GA series is the oil-injected rotary screw element. Unlike reciprocating (piston)
compressors that rely on a linear motion to compress air, rotary screw compressors utilize two intermeshing rotors
—the male and female rotors. As these rotors rotate at high speeds, the volume between their lobes decreases,
effectively compressing the trapped air.

The \"oil-injected\" aspect is critical for several engineering reasons:

e Lubrication: The oil provides a film that prevents metal-to-metal contact between the rotors, significantly
extending the lifecycle of the compression element.

e Sealing: Oil acts as a sealant in the clearances between the rotors and the casing, preventing pressurized air
from leaking back to the intake (internal leakage).

e Cooling: The compression of air is an exothermic process, generating substantial heat. The injected oil
absorbs this thermal energy at the point of generation, ensuring the compressor operates within safe temperature
thresholds.

e Corrosion Inhibition: By coating internal components, the lubricant protects the internal surfaces from
moisture-induced oxidation.

Technical Analysis of the GA 15 to GA 45 Product Spectrum

The Atlas Copco GA range is segmented to provide specific performance envelopes based on industrial air
demand. The series is generally categorized into fixed-speed (GA, GA+) and variable-speed (VSD, VSD+) models.
Understanding the technical nuances between these models is essential for optimizing plant efficiency.

Fixed Speed vs. Variable Speed Drive (VSD+)

In traditional fixed-speed compressors, the motor runs at a constant RPM. When the demand for air decreases,
the compressor either enters an \"unload\" state—where the motor continues to spin but the intake valve is closed—
or it stops. This results in energy waste during unloading periods. The GA VSD+ technology, however, utilizes an
Interior Permanent Magnet (iPM) motorand a frequency inverter to adjust the motor speed in real-time to match
the actual air demand.

This technical evolution provides a significant reduction in Specific Energy Requirement (SER). The VSD+



models can achieve energy savings of up to 50% compared to traditional fixed-speed units by eliminating unload
cycles and maintaining a precise pressure setpoint, which prevents over-pressurization of the system.

Comparison of Operational Parameters
The following table provides a technical comparison of typical performance metrics for the GA 15 through GA 37
series (at standard 7.5 bar/100 psi configurations):



Model Variant

Motor Power (kW/
HP)

Max Pressure (bar/
psi)

Capacity (FAD) (I/s)

Cooling System

GA 15 15/20 7.5-13/109-188 41.2-45.4 Air-cooled
GA 18 18.5/25 7.5-13/109-188 50.1 - 56.7 Air-cooled
GA 30 30/40 7.5-13/109 - 188 82.4-90.1 Air-cooled / Water-
cooled
GA 37 VSD+ 37150 4-13/58-188 12.8-120.5 Air-cooled
GA 45 45 /60 7.5-13/109 - 188 124.5-138.2 Air-cooled / Water-
cooled
Thermodynamics and Air Capacity Calculations
To accurately size an Atlas Copco GA compressor, engineers must calculate the Free Air Delivery (FAD). FAD

refers to the volume of air compressed and delivered at the outlet, referred back to the conditions of the intake
(ambient temperature, pressure, and humidity). The calculation is based on the following relationship:

FAD = (V1 * (P1/P2) * (T2 /T1))

Where:

V1: Volume at the intake.

¢ P1: Ambient pressure.

P2: Final discharge pressure.

¢ T1: Ambient temperature (in Kelvin).

e T2: Discharge temperature (in Kelvin).

In addition to FAD, understanding the Duty Cycle is paramount for piston vs. screw comparisons. While piston
compressors often require a 50-60% duty cycle to avoid overheating, the GA 18-45 screw compressorsare
designed for a 100% duty cycle, meaning they can operate at full load 24/7 without thermal failure, provided the
lubrication and cooling systems are maintained.

Control Systems: The Elektronikon® Il and VSDS Inverters

The operational intelligence of the GA series is managed by the Elektronikon® Il regulator. This microprocessor-
based controller serves as the central nervous system of the compressor, performing the following critical functions:

1. Automatic Control and Monitoring

The Elektronikon monitor sensors for discharge pressure, element temperature, and motor status. It employs
advanced control algorithms to maintain the system pressure within a tight deadband (typically 0.1 to 0.2 bar),
which reduces unnecessary energy consumption by avoiding excessive pressure fluctuations.

2. Protection and Safety

The system includes automated shutdown protocols for critical parameters, such as high discharge temperature
(usually set around 110°C/230°F) and motor overload conditions. These preventive measures protect the high-
value mechanical components from catastrophic failure.



3. Connectivity and SmartLink

Modern GA VSDS units are integrated with SmartLink, a remote monitoring system that transmits real-time data to
a cloud-based platform. This allows plant managers to track performance, receive maintenance alerts, and perform
predictive diagnostics before a fault occurs.

The Role of Integrated Air Quality: FM and FF Versions

Atlas Copco offers the GA series in several configurations, most notably the Full Feature (FF) version. In an FF
unit, a refrigerant dryeris integrated directly into the compressor enclosure. This is critical for applications
sensitive to moisture.

Without adequate drying, the compressed air—which has a much lower capacity to hold water vapor than ambient
air—will precipitate liquid water in the downstream piping. This leads to corrosion, pneumatic tool failure, and
product contamination. The integrated dryer uses the R134a or R410A refrigerant to cool the air and condense
water vapor, achieving a Pressure Dew Point (PDP) of approximately +3°C (37°F).

By-Pass Dryer Systems

As noted in technical parts lists for the GA 15-30 series, some configurations include a dryer by-pass. This allows
the compressor to continue providing air to the plant even if the dryer requires maintenance. This is essential for
24/7 operations where process air cannot be interrupted.

Installation and Field Implementation Guide

Proper installation of a stationary compressor like the GA 30 or GA 45 is vital for longevity. Technical writers and
engineers recommend adhering to the following field guide:

1. Ventilation Requirements: Ensure the compressor room has adequate airflow. A GA 30 can generate
significant heat; the ventilation system must be capable of removing this heat to keep the ambient temperature
below 40°C (104°F).

2. Foundation and Leveling: While the GA series is designed for low vibration, it must be placed on a level, solid
floor capable of supporting its weight (often exceeding 500-1000 kg depending on the model).

3. Electrical Integration: Ensure the power supply matches the motor's requirements (e.g., 460V/3ph/60Hz). For
VSD units, proper grounding and the use of shielded cables are necessary to mitigate Electromagnetic Interference
(EMI).

4. Piping Design: Use large-diameter piping to minimize pressure drops. Avoid sharp 90-degree elbows; use
long-radius bends to maintain laminar flow.

Maintenance and Lifecycle Management

Maintaining the Atlas Copco GA series requires a disciplined approach to the Service Plan. The instruction books
and logbhooks provided with the units outline several tiers of maintenance:

The 4,000-Hour Service

Every 4,000 operational hours (or annually), the following components should be replaced:
< Oil Filter: Removes particulates from the lubricating oil to prevent rotor abrasion.
e Air Filter: Ensures the intake air is free of dust and debris.

¢ Oil Separator Element: This is a critical component that separates the lubricant from the compressed air
before it leaves the compressor. A clogged separator will cause a high pressure drop and increase oil carryover.



Lubricant Selection

Atlas Copco recommends using Roto-Inject Fluid or Roto-Xtend Duty Fluid. These synthetic lubricants are
formulated specifically for high-temperature screw operation and have high oxidative stability, preventing the
formation of varnish and sludge that can clog the cooling circuits.

Troubleshooting Operational Challenges

Even with advanced engineering, operational challenges can arise. The following table identifies common issues
and their technical solutions:



Symptom

High Discharge Temperature

Excessive Oil Consumption

Compressor Fails to Load

Pressure Drops in System

Possible Cause

Insufficient cooling air; Low oil level;
Clogged oil cooler.

Faulty oil separator; Internal leaks;
Scavenge line blockage.

Solenoid valve failure; Unloader valve
stuck; Sensor error.

Undersized piping; Leaks; Clogged
downstream filters.

Corrective Action

Clean cooler fins; Check and top up
Roto-Inject fluid; Improve room
ventilation.

Inspect and replace separator
element; Clean the scavenge line
orifice.

Test solenoid electrical signal; Inspect
unloader diaphragm; Calibrate
pressure Sensors.

Perform an ultrasonic leak audit;
Replace inline filter elements.

Summary of Strategic Implications

The selection of an Atlas Copco GA series compressor—whether it be the compact GA 15 or the high-output GA
45 VSD+—is a strategic decision that impacts the long-term energy profile of an industrial facility. By integrating
advanced Elektronikon® controls, iPM motor technology, and Full Featureair treatment, these units transition
from mere machines into intelligent components of a smart factory.

For technical operators, adherence to the instruction manuals and parts lists provided by Atlas Copco is not merely
a recommendation but a necessity for ensuring machine reliability. As industrial standards for energy efficiency
(such as ISO 50001) become more stringent, the role of Variable Speed Drive technology and precision-
engineered rotary screw elements will only increase in importance. Through proactive maintenance, rigorous
thermodynamic monitoring, and the use of genuine Atlas Copco components, organizations can ensure their
compressed air systems deliver maximum value for the duration of their operational lifecycle.
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