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In the realm of industrial pneumatic power, the Atlas Copco GA seriesrepresents a pinnacle of oil-injected rotary
screw compressor technology. Specifically, the GA 15 through GA 37 range addresses the critical needs of small to
medium-sized industrial operations requiring a reliable, continuous flow of high-quality compressed air. This
comprehensive technical analysis explores the engineering architecture, operational logic, and maintenance
protocols of the GA 15, GA 18, GA 22, GA 26, and GA 30 models, including the high-efficiency VSD+ variants.

1.The Engineering Architecture of Oil-Injected Rotary Screw Compressors

The core of the Atlas Copco GA series is the rotary screw element. Unlike reciprocating compressors that use
pistons, the GA series utilizes a male and female rotor set. As these rotors rotate, the volume between them and

the housing decreases, compressing the trapped air. In an oil-injectedsystem, lubricating oil is introduced into the
compression chamber to perform three vital functions: sealing the gaps between rotors to prevent backflow,
lubricating the bearings, and absorbing the heat generated by the polytropic compression process.

1.1 Thermodynamic Efficiency and Heat Dissipation

During compression, air temperature rises significantly. The GA series utilizes a sophisticated cooling circuit. The

oil absorbs approximately 80% of the heat of compression. This heated oil is then circulated through an oil cooler
(typically air-cooled or water-cooled) before being filtered and reinjected. The ability to maintain an optimal
operating temperature (usually between 80°C and 90°C) is critical to preventing moisture condensation within the
oil circuit while ensuring the oil does not degrade due to excessive heat.

1.2 The Role of the Integrated Dryer (Full Feature Version)

The GA Full Feature (FF) models integrate a refrigerated air dryer directly into the compressor package. This
integration ensures that the compressed air reaches a pressure dew point (PDP) of +3°C (+37.4°F), which is
essential for protecting downstream equipment from corrosion and moisture damage. By incorporating the dryer
into the footprint, Atlas Copco reduces installation costs and ensures that the dryer's controls are synchronized with
the compressor's Elektronikon® controller.

2. Technical Analysis of the GA 15-37 Range

The GA 15-37 series is designed for 100% duty cycles in harsh environments. The transition from the GA 15 to the
GA 37 involves scaling the screw element size and the motor power to achieve higher Free Air Delivery (FAD).

2.1 Core Components Breakdown

« Air Intake Filter: A high-efficiency centrifugal and dry-type filter that removes dust particles down to 3 microns,
protecting the screw element from premature wear.

« Intake Valve: A sophisticated unloader valve that controls the air intake. When the pressure reaches the
setpoint, the valve closes, and the compressor enters a "light" or "unloaded" state, reducing power consumption.

« The Element: Atlas Copco’s patented rotor profile designed for maximum volumetric efficiency.

* Oil Separator Vessel: A multi-stage separation system using centrifugal force and a pleated filter element to
ensure oil carryover is kept below 3 ppm (parts per million).



2.2 Performance Metrics Comparison

The following table provides a technical comparison of the standard GA 15 to GA 30 models at a working pressure
of 7.5 bar (e).



Model Motor Power (kW) Max Pressure (bar) FAD at 7.5 bar (I/s) Noise Level (dB(A))

GA 15 15 75/85/10/13 45.0 62
GA 18 18.5 75/85/10/13 54.7 64
GA 22 22 75/85/10/13 64.2 66
GA 26 26 75/85/10/13 76.1 68
GA 30 30 75/85/10/13 84.5 70

3. Variable Speed Drive (VSD+) Technology Logic

One of the most significant advancements in the Atlas Copco lineup is the GA VSD+. Standard compressors
operate on a load/unload cycle, which can be inefficient if the air demand fluctuates. The VSD+ technology adjusts
the motor speed to match the air demand in real-time.

3.1 The iPM Motor Advantage

The GA VSD+ uses an Interior Permanent Magnet (iPM)motor. Unlike standard induction motors, the iPM motor
does not require electricity to create a magnetic field in the rotor, resulting in significantly higher efficiency,
especially at part-load. Furthermore, the motor is oil-cooled, allowing it to be smaller and more resilient to high
ambient temperatures than air-cooled motors.

3.2 Specific Energy Requirement (SER) Calculation

To evaluate the efficiency of a compressor, engineers use the Specific Energy Requirement (SER). The formula
is as follows:

SER (J/1) =Total Power Input (kW) / Free Air Delivery (I/s)

A lower SER indicates a more efficient machine. By modulating speed, a GA VSD+ can reduce energy
consumption by up to 50% compared to a fixed-speed compressor in applications with varying demand profiles.

4.The Elektronikon® Control System

The Elektronikon® is the "brain" of the GA compressor. It manages the operation, monitors key parameters, and
provides proactive maintenance alerts. Modern Elektronikon units featured in the GA 15-37 range offer high-
definition displays and integration with SMARTLINK for remote monitoring.

4.1 Key Monitoring Functions

e Pressure Transducers: Monitors the delivery pressure and regulates the load/unload cycles or motor speed.

* Temperature Sensors: Specifically monitors the element outlet temperature. If the temperature exceeds a
safety threshold (typically 110°C), the controller triggers a safety shutdown.

e Service Indicators: Calculates the remaining life of air filters, oil filters, and oil based on running hours and
environmental conditions.

5. Field Guide: Maintenance and Lifecycle Management

Proper maintenance of an Atlas Copco GA compressor is paramount to its longevity. Neglecting service can lead to



thermal runaway or element seizure. Users should follow the prescribed service intervals: 4,000 hours, 8,000
hours, and 16,000 hours.

5.1 Routine Service Checklist

1. Daily: Check oil level and monitor the Elektronikon display for any warning codes.

2. Weekly: Inspect the condensate drain on the air receiver and dryer to ensure moisture is being purged.

3. 4,000 Hours: Replace the oil filter, air filter, and perform an oil analysis. Inspect the intake valve and
minimum pressure valve.

4. 8,000 Hours: Full service including oil change (using Atlas Copco Roto-Inject NDURANCE or Roto-Xtend),
separator replacement, and thermostatic valve kit installation.

5.2 Critical Components Parts List Reference



Component Technical Purpose Replacement Interval

Air Filter Element Protects compression element from 4,000 Hours / 1 Year
dust
Qil Filter Removes metallic particles and 4,000 Hours / 1 Year

carbon from oil

Oil Separator Ensures air quality (3ppm oll 8,000 Hours / 2 Years
carryover)
Thermostatic Valve Regulates oil temperature for cooling 8,000 Hours

6. Troubleshooting and Failure Mode Analysis

Even with robust engineering, compressors can encounter issues due to environmental factors or incorrect
installation. Below are common failure modes and their technical resolutions.

6.1 High Element Outlet Temperature (HEOT)

This is the most common cause of unscheduled shutdowns. Potential causes include:

¢ Fouled Coolers: Dust buildup on the oil cooler fins. Solution: Clean with compressed air or specialized solvent.
e Low Oil Level: Insufficient oil for heat absorption. Solution: Replenish oil to the correct level in the vessel.
* Thermostatic Valve Failure: The valve fails to open, bypassing the cooler. Solution: Replace the thermostat kit.

6.2 Oil Carryover into Air Lines

If oil is found in the downstream compressed air pipes, the following should be inspected:

e Separator Rupture: A pressure spike may have damaged the separator media. Solution: Replace separator.

e Scavenge Line Blockage: The small tube that returns oil from the separator center to the element is blocked.
Solution: Clean the orifice and check the non-return valve.

« Overfilling: Excessive oil level causes foaming and carryover. Solution: Drain oil to the recommended level.

6.3 Failure to Build Pressure

If the motor runs but the unit does not produce pressure:

¢ Inlet Valve Stuck: The solenoid or pneumatic actuator failed to open the butterfly valve.
e Minimum Pressure Valve (MPV): The MPV is stuck open, allowing air to escape before the internal pressure
is high enough for proper lubrication.

7. Strategic Importance of Compressed Air Management

Compressed air is often referred to as the "fourth utility.” In a GA 15-37 installation, the initial purchase price
accounts for only about 10-15% of the total lifecycle cost, while energy consumption accounts for up to 80%.
Therefore, selecting a GA+ or GA VSD+ model and maintaining it according to the manufacturer's manual is not
merely a technical requirement but a financial imperative.

The integration of the Elektronikon® controller with digital services like SMARTLINK allows plant managers to

visualize energy consumption patterns. By analyzing the unloading time—the period where the compressor runs
but produces no air—facilities can determine if they need a smaller unit, a VSD upgrade, or better storage (air
receivers) to damp the pressure fluctuations. The GA 15-37 series, with its modular design and advanced



monitoring, provides the ideal platform for such optimization, ensuring that the industrial air supply remains
efficient, dry, and reliable for the long term.
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