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In the modern industrial landscape, compressed air is often referred to as the "fourth utility," following water,
electricity, and gas. Its ubiquity across manufacturing, automotive, and process industries necessitates a deep
understanding of the machinery used to generate it. Among the most respected solutions in the field is the Atlas
Copco GA series, specifically the GA 5, GA 7, and GA 10 models. These oil-injected rotary screw compressors
represent a synthesis of thermodynamic efficiency, mechanical durability, and advanced control logic. This guide
provides an exhaustive technical analysis of these systems, grounded in the operational manuals and engineering
specifications of the Atlas Copco stationary air compressor lineup.

The Core Mechanics of Oil-Injected Rotary Screw Technology

The fundamental principle of the Atlas Copco GA series is the rotary screw compression element. Unlike
reciprocating compressors that rely on pistons and valves, the rotary screw utilizes two intermeshing helical rotors—
a male rotor and a female rotor. As these rotors rotate, the volume between them and the housing decreases,
thereby compressing the trapped air.

The Role of Oil Injection

In the GA 5-10 range, oil is not merely a lubricant; it serves three critical functions that are vital to the compressor's
efficiency:

e Sealing: The oil creates a thin film between the rotors and the cylinder walls, minimizing internal leakage (re-
compression) and ensuring high volumetric efficiency.

¢ Cooling: Compression generates significant heat. The injected oil absorbs this thermal energy directly at the
point of generation, allowing the compressor to operate closer to an isothermal process than a purely adiabatic one.

e Lubrication: It protects the high-precision bearings and rotor surfaces from mechanical wear, extending the life
of the air-end.

Thermodynamic Efficiency and Heat Recovery

A significant portion of the electrical energy consumed by a compressor (often over 90%) is converted into heat.
Atlas Copco GA units are designed with optimized cooling flows. In the Full Feature (FF)variants, this heat
management is integrated with the drying cycle to ensure that the discharged air meets stringent dew point
requirements without excessive energy expenditure.

Technical Specifications and Model Variations

The GA 5 through GA 10 series is designed for small to medium-scale industrial applications requiring a
continuous and reliable air supply. These units are available in several configurations, most notably the Pack
(standard compressor) and the Full Feature (FF) (compressor with an integrated refrigerant dryer).

Performance Matrix: GA 5, GA 7, and GA 10

The following table outlines the technical parameters for these models at a standard operating pressure of 7.5
bar(e).



Model Attribute GA 5 GA 7 GA 10
Motor Power (kW) 5.5 7.5 11

Motor Power (hp) 7.5 10 15
Capacity FAD (I/s) at 7.5 14.5-15.0 19.5-215 27.5-30.0

bar

Max Working Pressure
(bar)

Noise Level (dB(A))

75/85/10/13

60

75/85/10/13

61

TEFC IE3

75/85/10/13

62

TEFC IE3

Standard Motor Type TEFC IE3

The VSD+ Revolution: GA 10-50 Range

For operations with fluctuating air demand, the Variable Speed Drive (VSD+)technology represents a paradigm
shift. Unlike fixed-speed compressors that operate on a load/unload cycle, VSD+ units adjust the motor speed to
match the air demand in real-time. This eliminates the energy-intensive "unloaded" state and significantly reduces
the Specific Energy Requirement (SER).

System Architecture and Component Analysis

Understanding the internal anatomy of an Atlas Copco GA compressor is essential for effective maintenance and
troubleshooting. The GA 5-10 series utilizes a compact, vertical drive train in its more modern iterations (like the
VSD+), which reduces the footprint and improves cooling efficiency.

1.The Drive Motor

Atlas Copco often utilizes high-efficiency motors, such as the Leroy Somer LS132M for the GA7 models. In VSD+
models, Interior Permanent Magnet (iPM)motors are used, which achieve IE4 or IE5 efficiency levels. These
motors are typically oil-cooled, allowing for a compact design and reliable operation even in high ambient
temperatures.

2.The Elektronikon® Controller

The brain of the unit is the Elektronikon® controller. This microprocessor-based system monitors pressures,
temperatures, and service intervals. Key features include:

¢ Automatic Restart after Voltage Failure: Ensures continuity in critical processes.

e Dual Pressure Set Points: Allows for energy savings during periods of lower demand.

e Delayed Second Stop: Calculates the optimum time to stop the motor to avoid frequent starts while minimizing
energy waste.

3.The Oil Separator and Filtration System

To ensure high-quality air, the GA series employs a multi-stage separation process. The air-oil mixture from the
compressor element enters a separator vessel where centrifugal force removes the bulk of the oil. The remaining
aerosols are captured by a high-efficiency separator element, resulting in a residual oil content of less than 3 mg/
m3.



Installation and Operational Safety

Safe operation is the primary directive of any technical manual. According to the Atlas Copco Stationary Air
Compressor Instruction Book, several critical safety protocols must be observed to prevent mechanical failure or
personal injury.

Electrical Safety and Capacitance

On units powered by a frequency converter (VSD models), it is imperative to wait at least 10 minutesafter
disconnecting the power supply before performing any electrical repairs. This time allows the internal capacitors to
discharge to a safe voltage level. Failure to observe this can result in lethal electric shocks.

Condensate Management

As air is compressed, its ability to hold water vapor decreases, leading to the formation of condensate. The GA
series includes an efficient moisture separator and an automatic drain system. For systems without an integrated
dryer, a manual drain at the air receiver must be utilized regularly. The integrated bypassin modern GA models
allows for effective condensate removal even during power failures or maintenance of the primary drain valve.

Maintenance Framework and Service Intervals

Adherence to a structured maintenance schedule is the only way to ensure the long service life and optimum
efficiency of the GA 5-10 series. Atlas Copco categorizes maintenance into "Service Stages."

Service Stage A (Typically every 4,000 hours)

* Replacement of air filter elements.

¢ Replacement of oil filter elements.

e Cleaning of the coolers (oil and air).

» Testing of the safety valves and temperature sensors.

Service Stage B (Typically every 8,000 hours)

e All tasks in Stage A.

« Replacement of the oil separator element.

Oil change (using Atlas Copco Roto-Inject Fluid or Roto-Xtend).

¢ Greasing of motor bearings (if applicable).

¢ Overhaul of the loading/unloading valve and minimum pressure valve.

Critical Maintenance Table: Troubleshooting Common Issues



Symptom Potential Cause Technical Resolution

High Discharge Temperature Insufficient cooling air flow or low oll Clean the oil cooler fins and top up oil
level. to the required level.

Excessive Oil Consumption Clogged oil separator or leaking Check the pressure drop across the
scavenge line. separator; inspect scavenge line non-

return valve.

Compressor Won't Start Phase reversal or triggered safety Check phase sequence of the power
circuit. supply; reset Elektronikon® error logs.

Frequent Loading/Unloading Air receiver volume too small or Increase the pressure differential or
pressure band too narrow. add a buffer tank.

The Importance of Genuine Parts and Documentation

The Manual de Partes Atlas Copco GA 5-7-10provides the exact part numbers required for maintaining the
integrity of the machine. Using non-genuine filters or lubricants can lead to a cascade of failures. For example, a
low-quality air filter may allow micro-particulates to enter the screw element, causing abrasive wear on the rotor
profiles and significantly reducing the life of the air-end. Similarly, the use of incorrect oil can lead to foaming, poor
heat transfer, and premature varnish buildup on internal components.

The Operator's Logbook

An often overlooked but vital component of compressor management is the Operator's Logbook. Recording daily
operating data such as discharge pressure, element temperature, and running hours allows for trend analysis. A
gradual increase in element temperature over several weeks, for instance, is a clear leading indicator of a fouling oll
cooler, allowing for proactive cleaning before an emergency shutdown occurs.

Advanced Features: GA Full Feature (FF) and Air Quality

The Full Feature (FF) models integrate a refrigerant dryerinto the compressor canopy. These dryers use R134a
or similar refrigerants to cool the compressed air to a pressure dew point of +3°C. This process removes water
vapor that would otherwise condense in the downstream piping, leading to corrosion and tool failure.

Integrated Electronic Drains

Modern GA units feature electronic "no-loss" drains. These sensors detect the level of condensate in the collector
and open the valve only when necessary, preventing the loss of compressed air that occurs with traditional timed
drains. This small efficiency gain can result in significant energy savings over the annual operating cycle of the
compressor.

Technological Integration and the Future of Compressed Air

The evolution from the standard GA 5-10 Pack to the GA 10-50 VSD+ illustrates the industry's shift toward smart,
connected systems. Atlas Copco’s SMARTLINKtechnology allows for remote monitoring of the compressor's
health. By analyzing data transmitted from the Elektronikon® controller, service providers can predict failures
before they happen, moving from reactive maintenance to a predictive maintenance model.

Furthermore, the drive for sustainability has led to the development of Energy Recoverysystems. In  some GA



configurations, the heat absorbed by the oil can be transferred to a water circuit via a heat exchanger. This hot
water (up to 70-90°C) can then be used for space heating, boilers, or industrial processes, effectively allowing the
user to recover up to 70-80% of the electrical energy consumed by the compressor.

The Critical Role of Systematic Management

Effective management of a compressed air system involving GA 5, 7, or 10 units requires more than just
mechanical oversight; it requires a holistic approach to the entire air system. This includes the sizing of the air
receiver, the configuration of the piping (avoiding "dead ends" and ensuring proper slope for condensate flow), and
the selection of downstream filtration. By adhering to the principles outlined in the 9th Edition of the Compressed
Air Manual, engineers can ensure that their systems operate at peak efficiency with minimal environmental impact.

The Atlas Copco GA series continues to set the benchmark for reliability in the 5kW to 11kW range. Through the
combination of robust screw technology, advanced electronic control, and integrated air treatment, these machines
provide a stable foundation for industrial productivity. However, the realization of this potential depends entirely on
the rigorous application of the manufacturer's operational and maintenance guidelines. Whether it is through the
careful monitoring of VSD+ performance or the disciplined recording of data in an operator's logbook, the technical
stewardship of these assets is a key driver of industrial excellence.
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