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In the modern industrial landscape, compressed air is often referred to as the \"fourth utility,\" following electricity,
water, and gas. Among the leaders in this specialized field, Atlas Copco has established a benchmark with its GA
series of oil-injected rotary screw compressors. This technical analysis explores the engineering nuances,
operational frameworks, and energy-saving innovations that define the GA range, from the compact GA 15 to the
industrial-scale GA 110-160 VSD units. By examining the integration of Variable Speed Drive (VSD) technology
and the sophisticated Elektronikon®control systems, engineers and plant managers can better understand how
to optimize their compressed air infrastructure for maximum reliability and minimum lifecycle cost.

The Fundamental Mechanics of Oil-Injected Rotary Screw Compression

The core of the Atlas Copco GA series lies in the twin-screw compression element. This mechanism consists of
two intermeshing rotors—a male rotor with four lobes and a female rotor with six flutes. As the rotors turn, air is
drawn into the main inlet and trapped between the lobes. The volume between the rotors and the casing decreases
as the air moves axially, resulting in compression.

In an oil-injectedsystem, lubricating oil is introduced into the compression chamber. This serves three critical
engineering functions:

» Cooling: The oil absorbs the heat of compression, allowing for a near-isothermal process and protecting the
components from thermal expansion.

» Sealing: The oil creates a thin film between the rotors and the casing, preventing air from leaking back to the
intake side, thereby increasing volumetric efficiency.

 Lubrication: It ensures that the rotors do not make direct metal-to-metal contact, significantly extending the
service life of the air end.

Thermal Management and Integrated Drying

One of the most significant challenges in compressed air systems is moisture. When air is compressed, its ability to
hold water vapor decreases. The Atlas Copco FD 610dryer, often integrated into the GA series, utilizes a
refrigeration cycle to cool the compressed air. This process forces the moisture to condense into liquid water, which
is then removed via a zero-loss electronic drain. The integration of the dryer within the compressor package (Full
Feature version) reduces the overall footprint and simplifies installation.

The Evolution of Variable Speed Drive (VSD+) Technology

Traditional compressors operate on a \"load/unload\" cycle, where the motor runs at full speed regardless of the
actual air demand. This is highly inefficient when demand fluctuates. Atlas Copco’s VSD+ (Variable Speed Drive)
technology addresses this by matching the motor speed directly to the air demand. This is achieved through a
sophisticated frequency inverter that adjusts the electrical frequency supplied to the motor.

Mathematical Modeling of Energy Savings



The energy savings in a VSD system can be estimated using the affinity laws for rotating machinery. While these
laws are more direct for centrifugal pumps, the power consumption in a screw compressor at partial load is
significantly lower than a fixed-speed unit. The Specific Energy Requirement (SER)of a GA VSD+ unit remains

relatively constant across a wide flow range, whereas a fixed-speed unit's SER spikes during unload periods due to
idling losses.

Consider the following comparison table of energy distribution in a typical industrial compressor lifecycle:



Cost Component Fixed Speed Compressor GA VSD+ Compressor

Investment 10% 15%

Maintenance 7% 5%

Energy Consumption 83% 50% - 60%

Potential Savings Baseline Up to 50% of energy costs

The iPM Motor Advantage

The GA 15-37 VSD+ series utilizes an Interior Permanent Magnet (iPM)motor.  Unlike  traditional  induction
motors, iPM motors do not have rotor copper losses and maintain high efficiency even at lower speeds. These
motors are often oil-cooled, allowing for a more compact design and eliminating the need for a cooling fan on the
motor itself, which further reduces parasitic power losses.

Technical Specifications and Model Analysis

The Atlas Copco GA range is segmented to serve different industrial scales. Each segment features specific
engineering optimizations to handle the thermal and mechanical stresses associated with its power rating.

GA 15 to GA 37 Series

This range is designed for small to medium-scale manufacturing. These units often feature a gearbox-driven air end
or a direct-drive configuration in the VSD+ versions. Key features include:

* Integrated Air Treatment: Options for integrated UD+ filters and FD dryers.

* Compact Footprint: Designed to be placed against a wall or in corners to save floor space.

< Elektronikon® Touch: A high-definition controller that provides real-time data on pressure, temperature, and
service intervals.

GA 90+ to GA 160 VSD Range
For heavy industrial applications requiring high flow rates (measured in cfm or I/s), the GA 90-160 series provides a
robust solution. These units utilize high-efficiency motors (IE3 or IE4) and oversized cooling systems. The GA

110-160 VSDmodels are particularly effective in large-scale plants where air demand fluctuates across multiple
shifts.



Model Parameter GA 15VSD+ GA 37 VSD+ GA 160 VSD
Max. Pressure (bar) 13 13 13

Cooling System Air-cooled Air or Water-cooled Water-cooled option

The Role of Elektronikon® Unit Controllers

The Elektronikon® controller acts as the central brain of the compressor. It monitors a variety of sensor inputs to
ensure the machine operates within safe parameters while optimizing energy use. A critical feature of the
Elektronikon® is the ability to create Dual Pressure Bands.

In many facilities, air demand is higher during specific shifts. By programming two different pressure bands, the
controller can automatically lower the system pressure during low-demand periods. Since a 1 bar reduction in
pressure typically results in a 7% reduction in energy consumption, this feature is vital for operational efficiency.

Advanced Elektronikon® features include:

1. SMARTLINK Integration: Remote monitoring that allows for proactive maintenance scheduling and energy
auditing.

2. Delayed Second Stop (DSS): Instead of letting the motor idle unnecessarily, the controller calculates the
optimum time to shut down the motor based on the probability of a quick restart.

3. Graphical Service Indications: Visual alerts for air filter, oil filter, and separator replacements based on actual
running hours and environmental conditions.

Installation Procedures and Field Implementation

The performance of a GA compressor is heavily influenced by its installation environment. Following the
Instruction Book guidelines for the XAS 68-12 PACE or GA series is crucial for longevity.

Ventilation and Ambient Conditions

Compressors generate a significant amount of heat—approximately 94% of the electrical energy input is converted
into heat. Proper ventilation must be designed to:

e Prevent the recirculation of hot air back into the compressor inlet.
« Maintain an ambient temperature between 0°C and 46°C (standard units).
» Use ducting for cooling air if the room volume is insufficient to dissipate the heat load.

Piping and Distribution

The piping system should be designed to minimize pressure drop. Using large-diameter pipes and avoiding sharp
elbows helps maintain the pressure generated by the GA 22 or GA 30 units all the way to the point of use. A
Receiver Tankshould be installed to provide a buffer for peak demands and to allow further cooling and
condensate separation.

Maintenance and Troubleshooting Framework

Systematic maintenance is the only way to ensure the reliability and low cost of ownershipmentioned in the GA
series documentation. The following checklist provides a framework for preventive maintenance.

Weekly Maintenance Tasks



¢ Check the oil level via the sight glass while the unit is running under load.
« Inspect for any visible leaks (oil or air).
¢ Drain the manual condensate bypass if the automatic system is being bypassed.

Scheduled Professional Service

¢ 2,000 Hours: Replace air and oil filters. Perform an oil analysis to check for acidity or thermal breakdown.

¢ 4,000 - 8,000 Hours: Replace the oil separator element. This component is critical for ensuring that oil
carryover remains below 2-3 ppm.

e Major Overhaul: Inspect rotor clearances and replace motor bearings.

Troubleshooting Common Failure Modes



Symptom Potential Cause Diagnostic/Solution

High Discharge Temp Low oil level or fouled cooler Check oil level; clean the external
surfaces of the oil cooler.

Excessive Oil Carryover Saturated separator or faulty Replace oil separator; clean the
scavenger line scavenger non-return valve.
Pressure Drop at Outlet Clogged air filter or internal leak Check Elektronikon for filter delta-P;

inspect internal hoses.

VSD Inverter Fault Overheating or electrical surge Check cabinet cooling fan; verify
supply voltage stability.

Summary of Strategic Implications for Industry

The transition from traditional compressed air systems to advanced solutions like the Atlas Copco GA VSD+ series
represents a significant shift in industrial asset management. The integration of IE5 motors, permanent magnet
technology, and sophisticated digital control interfaces allows facilities to treat compressed air as a controllable and
optimizable resource rather than a fixed overhead cost.

Engineering teams must evaluate the total cost of ownership (TCO), which is dominated by energy consumption
rather than the initial purchase price. By utilizing the Elektronikon® monitoring capabilities and adhering to the
technical guidelines provided in the Instruction Manuals, operators can achieve a level of system reliability that
minimizes downtime. Furthermore, the ability to remove condensate effectively through integrated systems ensures
that downstream equipment is protected from corrosion and contamination.

Ultimately, the GA series' success is rooted in its balance of mechanical robustness and digital intelligence.
Whether it is a 30 HP GA 22 unit for a regional workshop or a GA 160for a large-scale chemical plant, the core
principles of efficient screw compression and intelligent air treatment remain the primary drivers of operational
excellence in the modern industrial era.
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