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In the modern industrial landscape, compressed air is often referred to as the "fourth utility." Alongside electricity,
water, and gas, it powers a vast array of critical processes—from pneumatic automation in manufacturing to high-
precision tools in aerospace engineering. Within this domain, the Atlas Copco GA series, specifically the GA 11,

GA 15, GA 18, GA 22, and GA 30 models, represents a benchmark in oil-injected rotary screw compressor
technology. These machines are engineered to deliver reliable, high-quality air under the most demanding
conditions, leveraging advanced control systems like the Elektronikon®series to optimize energy consumption
and operational uptime.

The Core Mechanics of Oil-Injected Rotary Screw Compression

The fundamental principle behind the GA11 through GA30 series is the rotary screw element. Unlike reciprocating
compressors that use pistons, the GA series utilizes two asymmetrical rotors—a male and a female rotor—that
rotate in opposite directions. As the rotors turn, the volume between them and the housing decreases, compressing
the air. This continuous process provides a pulsation-free flow of air, which is essential for sensitive industrial
applications.

Oil Injection and Lubrication: In these models, oil is injected into the compression chamber for three primary
purposes: lubrication of the bearings and rotors, sealing the gaps between the rotors to prevent internal leakage
(backflow), and cooling. Because air heats up rapidly when compressed (the thermodynamic principle of adiabatic
heating), the oil acts as a heat transfer medium. This heat is later dissipated through an air-cooled or water-cooled
aftercooler, ensuring the discharge air remains within safe operational limits.

The WorkPlace Air System™ Concept

A defining feature of the Atlas Copco GA 11-30 range is the WorkPlace Air System ™. Traditionally, a compressor
requires a separate room due to noise and the need for external peripheral equipment like dryers and filters. The
GA series is designed for WorkPlace Full-Feature (FF)operation, meaning the refrigerant dryer and high-
efficiency filters are integrated directly into the compressor canopy. This reduces the footprint, lowers installation
costs (no external piping for the dryer), and ensures the air is treated immediately at the source to prevent
pipework corrosion.

The Elektronikon® Control System: Intelligence at the Core

The efficiency of an air compressor is not solely dependent on its mechanical components; the control logic
governs how effectively those components respond to demand. The GA series utilizes several tiers of the
Elektronikon® regulator, ranging from the BASE controller to the Elektronikon® Touch.

1. Load/Unload Control Logic

For fixed-speed models like the GA 11 and GA 15, the controller manages the "Load/Unload" cycle. When the air
pressure reaches the upper limit (setpoint), the controller closes the inlet valve, and the compressor runs in an



"unloaded" state. During this time, it consumes only about 20-25% of its full-load power while maintaining oil
circulation. If the pressure drops, the valve opens, and the unit resumes loading. The Elektronikon® monitors the
frequency of these cycles and uses a variable period of unloaded runningto decide when to stop the motor
entirely, preventing excessive motor starts while maximizing energy savings.

2. Elektronikon® Touch Capabilities

The latest generation of GA units (GA 11+ to 30) features the high-definition color Elektronikon® Touch. This
controller provides:

¢ Remote Monitoring: Integration with SMARTLINK for real-time data analysis and predictive maintenance
alerts.

e Dual Pressure Setpoints: Allows the facility to run at lower pressures during off-peak hours to save energy.

 Integrated Week Timer: Automates the start/stop schedule based on the facility’s operational hours.

* Delayed Second Stop: Calculates the optimum time to stop the motor to minimize energy consumption and
wear.

Technical Specifications and Performance Comparison

When selecting a compressor within the GA 11-30 range, it is crucial to analyze the Free Air Delivery (FAD) and
power consumption. The following table provides a breakdown of the standard 60 Hz models (common in North
American and high-performance international markets).



Model Max. Pressure Capacity FAD (cfm) Installed Motor Noise Level (dB(A))

(psig) Power (hp)
GA 11+ 100 - 175 54.3-73.1 15 63
GA 15+ 100 - 175 74.2 -99.3 20 65
GA 18+ 100 - 175 92.4 -124.2 25 67
GA 22+ 100 - 175 114.3 - 150.1 30 68
GA 30 100 - 175 142.1-191.0 40 70

Note: FAD is measured according to 1SO 1217, Annex C, latest edition. Noise levels are measured according to
ISO 2151.

Advanced Features: GA VSD+ Technology

While fixed-speed compressors are excellent for constant-demand applications, many industrial processes have
fluctuating air requirements. This is where the GA VSD+ (Variable Speed Drive)models excel. Instead of the Load/
Unload cycle, the VSD+ model adjusts the motor speed to match the air demand exactly.

Thermodynamics and Efficiency in VSD+

The GA VSD+ utilizes an Interior Permanent Magnet (iPM) motor. Unlike standard induction motors, the iPM
motor does not require a cooling fan at the motor shaft (it is oil-cooled), allowing it to achieve IE4 or IE5 efficiency
levelseven at low speeds. By eliminating the "unload" power waste and maintaining a stable net pressure, VSD+
units can reduce energy costs by up to 50% compared to traditional fixed-speed units.

Dew Point Control and Air Quality

In GA+ and GA VSD+ models, the pressure dew point (PDP) is typically maintained at 3°C (37°F). This is achieved
through the integrated refrigerant dryer. The Elektronikon® controller monitors the ambient temperature and the
relative humidity to adjust the dryer's operation. This ensures that no liquid water condenses in the downstream
piping, which is vital for preventing rust and pneumatic component failure.

Installation and Operational Field Guide

Proper installation of an Atlas Copco GA compressor is paramount to its longevity. Technical writers and engineers
emphasize the following checklist for field implementation:

1. Ventilation: The compressor generates significant heat. Ensure the room has sufficient air changes per hour.
If ducting is used, the static pressure drop must not exceed the limits of the compressor’s cooling fan (typically 0.12
- 0.15 psi).

2. Electrical Stability: Ensure the voltage imbalance between phases is less than 2%. High voltage imbalance
leads to motor overheating and premature stator failure.

3. Condensate Management: Use an oil-water separator (like the Atlas Copco OSC series) to treat the
condensate before disposal, as it contains trace amounts of oil.

4. Thermostatic Valve Inspection: The thermostatic valve (often set to 60°C or 75°C) regulates oil flow to the
cooler. Ensure it is functioning to prevent "cold running," which causes water to condense inside the oil circuit,



leading to oil emulsification.

Maintenance Protocols and Troubleshooting

To maintain the 100% duty cycle capability of the GA series, a strict adherence to the maintenance schedule is
required. The Elektronikon® system will display service warnings (Service Plan A, B, or C) based on running hours.

Standard Maintenance Intervals

¢ OIll Filter & Air Filter: Typically replaced every 2,000 to 4,000 hours depending on the environment.

¢ Oil Separator Element: Replaced every 4,000 to 8,000 hours. This element is critical for ensuring oil carryover
remains below 2-3 mg/ms.

e Lubricant (Roto Inject NDURANCE): Specifically formulated for the GA series to handle high temperatures
and oxidation.

Common Troubleshooting Scenarios



Symptom

High Discharge Temperature

Excessive Oil Consumption

Compressor Fails to Unload

Pressure Drop Across Dryer

Potential Cause

Insufficient cooling air or fouled oil
cooler.

Ruptured oil separator or clogged oil
return line.

Solenoid valve failure or inlet valve
sticking.

Icing in the heat exchanger or
clogged filter.

Technical Solution

Clean the cooler fins with compressed
air or specialized solvent; check
ambient ventilation.

Inspect the scavenge line orifice and
replace the separator element.

Test the Y1 solenoid valve for
electrical continuity and mechanical
movement.

Check the hot gas bypass valve
setting on the refrigerant dryer.

The Mathematical Model of Efficiency: Specific Energy Requirement (SER)

For senior plant engineers, the ultimate metric of performance is the Specific Energy Requirement (SER). SER is
defined as the amount of electrical power required to produce a specific volume of air at a certain pressure.

The formula is: SER (kW/(m3/min)) = Total Input Power (kW) / Free Air Delivery (m3/min)

A lower SER indicates a more efficient compressor. During the design phase, engineers should compare the SER
of a GA 1l+at its target operating pressure against competitive models. By optimizing the setpoint pressure—for
instance, reducing the pressure by 1 bar—a facility can typically save 7% in energy consumption.

Future-Proofing with Industry 4.0 Integration

The Atlas Copco GA 11-30 series is no longer just a mechanical device; it is a data point in the Industrial Internet of
Things (11oT). Through the SMARTLINK platform, the GA series provides manufacturers with Predictive
Maintenance. Instead of fixed intervals, the machine uses algorithms to analyze pressure drops, temperature
trends, and start/stop frequencies to predict a component failure before it occurs. This transition from reactive to
proactive maintenance is what defines the "Smart Factory” era.

Summary of Broader Engineering Implications

The engineering depth found in the Atlas Copco GA11-30 series demonstrates a sophisticated balance between
mechanical robustness and digital intelligence. By integrating the dryer and filtration into a single WorkPlace
package, the system minimizes installation complexity and maximizes air quality. The use of Elektronikon®
regulators ensures that the compressor does not just run, but thrives in an energy-optimized state.

For stakeholders, the choice of a GA series compressor represents a long-term investment in operational stability.
Whether utilizing the fixed-speed GA+ for steady-state manufacturing or the VSD+ for highly variable demand, the
technical foundation of these machines—from the iPM motors to the precision-engineered screw elements—
ensures that the "fourth utility" remains the most reliable asset in the facility. Understanding these technical
nuances allows engineers to maximize the life cycle of the equipment, reduce the total cost of ownership, and
maintain the highest standards of industrial productivity.
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