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In the realm of industrial utility systems, compressed air is frequently characterized as the "fourth utility," following
water, electricity, and natural gas. Within this critical infrastructure, the Atlas Copco GA Series has established
itself as a benchmark for performance, reliability, and energy efficiency. Specifically focusing on the oil-injected
rotary screwtechnology, the GA range—spanning from the compact GA 11 to the high-capacity GA 37 and beyond
—is engineered to provide high-quality compressed air even in the most demanding environmental conditions. This
technical analysis delves into the mechanical architecture, thermodynamic principles, and operational strategies
that define the GA series, providing engineers and facility managers with an in-depth understanding of these
sophisticated machines.

The Core Mechanics of Oil-Injected Rotary Screw Technology

The fundamental operating principle of the Atlas Copco GA series is the positive displacementcompression

cycle. Unlike reciprocating compressors that use pistons, the GA series utilizes two asymmetrical rotors—a male
and a female rotor—housed within a precision-machined compression chamber. As these rotors mesh and rotate,
the volume between them and the housing decreases, resulting in the compression of the air.

The Role of Lubrication and Sealing

The term "oil-injected" is critical to the GA's efficiency. In these systems, high-quality lubricant is injected into the
compression chamber to perform three vital functions:1. Cooling: The oil absorbs the heat generated during the
compression process, keeping the discharge temperature well within safe operational limits.2. Sealing: The oil
creates a thin film between the rotors and the housing, preventing air from leaking back to the intake side, which
significantly enhances volumetric efficiency.3. Lubrication:It prevents metal-to-metal contact between the rotors,
ensuring a long service life for the internal components.

Thermodynamic Efficiency and Air Cooling

Standard models, such as the GA 22-22kW-8.5bar, are typically air-cooled. These units utilize high-efficiency
cooling fans and oversized radiators (oil coolers and after-coolers) to maintain optimal operating temperatures. By
cooling the air immediately after compression, the system reduces the moisture content and prepares the air for
downstream treatment, such as filtration and drying. This process is essential for protecting pneumatic tools and
automated production lines from corrosion and contamination.

Technical Specification Analysis: GA 15 through GA 26

The GA series is categorized by its power rating (kW) and pressure delivery (bar). Understanding the technical
differences between models like the GA 15, GA 18, GA 22, and GA 26 is essential for correct system sizing and
energy management.



Feature GA 15 GA 18 GA 22 GA 26

Motor Power (kW) 15 kW 18.5 kW 22 kw 26 kW
Motor Power (HP) 20 HP 25 HP 30 HP 35 HP
Drive Type Gear Driven Gear Driven Gear Driven Gear Driven
Cooling System Air-Cooled Air-Cooled Air-Cooled Air-Cooled
Max Pressure (bar) 7.5 -13 bar 7.5 - 13 bar 7.5 - 13 bar 7.5 -13 bar
Approx. FAD (l/s) 35-45 48 - 58 60 - 72 75 - 85

As seen in the comparison above, the GA 22 serves as a versatile mid-range unit, providing approximately 30 HP

of power. The transition from belt-driven systems in smaller compressors to gear-drivensystems in the GA series
ensures higher transmission efficiency and reduced maintenance requirements, as there are no belts to slip or
replace.

VSD vs.VSDS: Revolutionizing Energy Efficiency

One of the most significant advancements in compressor technology is Variable Speed Drive (VSD). Traditional
compressors operate on a load/unload cycle, meaning they either run at full speed or idle. This is highly inefficient if
the air demand fluctuates.

VSD+ and the New VSDS Generation

Atlas Copco’s VSD+ and the latest VSDS (Smart) technology take efficiency a step further. While VSD adjusts the
motor speed to match air demand, VSDS introduces the FASR motor (Ferrite-Assisted Synchronous
Reluctance). This motor technology provides IE5S efficiency levels, even at partial loads.

e Energy Savings: VSD units can reduce energy consumption by up to 35-50% compared to fixed-speed
models.

¢ Soft Start: VSD compressors avoid the high current peaks associated with starting fixed-speed motors,
reducing stress on the electrical grid.

e Stable Pressure: By continuously adjusting speed, the VSD system maintains a steady net pressure within a
narrow 0.1 bar range, optimizing the performance of downstream equipment.

The GA 22 VSDS P model mentioned in technical manuals represents the pinnacle of this technology, integrating
an intelligent drive system that communicates directly with the Elektronikon®controller to optimize performance in
real-time based on ambient conditions and air demand profiles.

Practical Implementation: Calculating Required Airflow (CFM)

Determining the correct size for a compressor requires a precise calculation of Free Air Delivery (FAD). Airflow is
measured in Cubic Feet per Minute (CFM) or Liters per Second (I/s). To calculate the required CFM for a facility, the
following formula is often utilized by engineers:

Total CFM = :2 ,—s.eF—f—GV A Tool CFM x Duty Cycle) x Safety Factor

Case Study: Sizing for a Manufacturing Unit



Imagine a facility with five pneumatic actuators requiring 10 CFM each at a 50% duty cycle, and two continuous
spray booths requiring 25 CFM each.1. Actuators: 5 x 10 CFM x 0.50 = 25 CFM2. Spray Booths: 2 x 25 CFM x
1.0 =50 CFM3. Subtotal: 75 CFM4. Safety Factor (20% for future expansion/leaks): 75 x 1.2 = 90 CFM

In this scenario, a GA 22(delivering roughly 120-130 CFM depending on pressure) would be more than sufficient,
allowing for the safety factor and potential system growth without overworking the machine.

The Critical Importance of Duty Cycle

A common point of confusion in compressed air systems is the duty cycle. As highlighted in technical literature
regarding piston vs. screw compressors, the GA series (rotary screw) is designed for a 100% duty cycle. This
means the compressor can run 24/7 at full load without overheating or requiring rest periods. In contrast, piston
compressors typically have a 50-75% duty cycle. Utilizing a screw compressor for continuous applications is
essential for preventing premature failure and ensuring a stable air supply for critical processes.

Internal Component Breakdown and Maintenance

The longevity of an Atlas Copco GA compressor is directly tied to the maintenance of its core components.
Understanding these parts through the Spare Parts PDF and instruction manuals is vital for any technician.

Key Components in the GA 11-37 Range

e The Element: The heart of the compressor where actual compression occurs. Proper lubrication is key to its
40,000 to 60,000-hour lifespan.

¢ Oil Separator: A multi-stage filter that removes oil aerosols from the compressed air before it exits the
machine. High-quality separators ensure oil carry-over of less than 3 ppm (parts per million).

e Minimum Pressure Valve (MPV): Maintains a minimum internal pressure to ensure oil circulation even when
the compressor is not delivering air to the system.

* Thermostatic Valve: Regulates the flow of oil through the cooler to ensure it reaches the element at the
optimal temperature (typically above the dew point to prevent water condensation in the oil).

¢ Elektronikon® Controller: The "brain" of the unit that monitors sensors for pressure, temperature, and service
intervals. It provides early warnings for potential failures.

Maintenance Schedule Guide



Interval (Hours) Action Required Key Parts Involved

Daily / Weekly Check oil level, drain condensate Oil Sight Glass, Manual Drain

4,000 Hours Replace Air and Oil Filters Air Filter (2901 series), Oil Filter
8,000 Hours Replace Oil Separator & Oil Change Separator Element, Roto-Inject Fluid
16,000 Hours Overhaul Unloader Valve / MPV Valve Service Kits

40,000+ Hours Element Rebuild/Exchange Screw Element (Airend)

Troubleshooting Common Operational Challenges

Even with the robust engineering of the GA series, operational issues can arise due to environmental factors or
neglected maintenance. Below are common failure modes and their technical solutions.

1. High Discharge Temperature

If the Elektronikon® displays a high temperature warning, the primary suspects are the oil level, the cooler
cleanliness, or the thermostatic valve. In air-cooled units like the GA 22, dust accumulation on the radiator fins is a
frequent cause. Solution:Clean the coolers with compressed air (blowing in the opposite direction of the cooling
fan flow) and check the oil level immediately.

2. Oil Carry-over in Compressed Air

If oil is detected downstream, the oil separator may be saturated or damaged. Alternatively, running the
compressor at a pressure lower than its design specification can cause excessive oil carry-over. Solution:Replace
the oil separator element and ensure the minimum pressure valve is functioning correctly to maintain internal
pressure.

3. Failure to Load

If the motor is running but the compressor is not producing air, the unloader valve (inlet valve) may be stuck in the
closed position. Solution:Inspect the solenoid valve controlling the unloader and check the air signal lines for
leaks or blockages.

Integration and Installation Best Practices

Proper installation of a GA 22-37 VSDS unit is as critical as the machine itself. Following the Instruction Book
protocols ensures safety and efficiency.

Room Ventilation

A 22kW compressor generates significant heat—nearly 90% of the electrical energy consumed is converted into
heat. Adequate ventilation is required to prevent the compressor room from exceeding 40°C (104°F). If the room is
too small, ducting the hot air out of the building is mandatory.

Piping and Air Receiver Tanks

While the GA series provides a steady flow, an air receiver tankis still recommended to act as a buffer, reducing
the frequency of load/unload cycles (for fixed speed) and dampening pressure pulses. Piping should be sized to
minimize pressure drop; a drop of more than 0.1 bar indicates inefficient piping design.



Strategic Implications for Total Cost of Ownership (TCO)

When evaluating the purchase of an Atlas Copco GA series compressor, the initial capital expenditure (CAPEX)
represents only about 10-20% of the total cost over a 10-year lifecycle. Energy consumption accounts for
approximately 70-80%, with maintenance making up the remainder. This is why the GA VSDSmodels, despite a
higher initial price point, offer a significantly better TCO by slashing energy bills.

Furthermore, the integration of SMARTLINK technology allows for remote monitoring. By analyzing data trends,
facility managers can move from reactive maintenance to predictive maintenance, addressing issues before they
result in costly unscheduled downtime. This digital integration is a hallmark of the modern GA series, transforming
the compressor from a standalone machine into an intelligent part of the industrial internet of things (lloT).

Ultimately, whether deploying a standard GA 15 for a small workshop or a fleet of GA 37 VSD+units for a major
production plant, the engineering principles remain the same: precision compression, efficient cooling, and
intelligent control. By adhering to the technical guidelines provided in the manual and maintaining a rigorous
service schedule, users can ensure their compressed air system remains a reliable backbone of their industrial
operations for decades to come.
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