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Technical Overview of the Atlas Copco GA Series Architecture

The Atlas Copco GA series, specifically the GA 15 through GA 37 range, represents a pinnacle in industrial oil-
injected rotary screw compressor engineering. These machines are designed to provide high-quality compressed

air even under the most demanding conditions. Unlike reciprocating compressors that rely on pistons, the GA

series utilizes rotary screw technology, where two intermeshing rotors compress air continuously. This design
minimizes vibration and provides a consistent flow of air, which is critical for sensitive industrial applications ranging
from pneumatic manufacturing to pharmaceutical packaging.

The GA 15-37 range is categorized into several variants: the standard GA, the high-performance GA+, and the
energy-efficient GA VSD+ (Variable Speed Drive). Each of these systems integrates the compression element,
drive motor, oil separator, and cooling system into a compact, sound-insulated canopy. Understanding the core
mechanics of these systems is the first step toward achieving operational excellence and ensuring a long lifecycle
for the equipment.

Core Concepts and Theoretical Framework of Oil-Injected Screw Compression

To appreciate the maintenance requirements of an Atlas Copco GA 15 or GA 22, one must understand the
thermodynamic and mechanical principles at play. The process begins at the intake valve, where ambient air is
filtered and drawn into the screw element. Inside the element, oil is injected for three primary purposes: lubrication
of the rotor bearings, sealing of the clearances between the rotors and the housing to prevent backflow, and
cooling by absorbing the heat of compression.

The heat of compression is a significant factor in air compressor efficiency. In a standard GA unit, the oil absorbs
approximately 80% of the heat generated during the compression cycle. This heated oil-air mixture is then
discharged into the oil separator vessel. Here, centrifugal force and a specialized separator element remove the

oil from the compressed air. The efficiency of this separation is paramount; high-quality separator elements, such

as those found in the MAINT.KIT4000H, ensure that oil carryover is kept to a minimum (typically less than 3 ppm),
protecting downstream equipment and air quality.

Technical Analysis of GA Series Mechanics and Components

The engineering superiority of the GA 15-37 series lies in its integrated components. A critical component is the
Elektronikon® controller. This is not merely a monitoring tool but an advanced microprocessor that optimizes the
compressor's performance. It utilizes Dual Pressure Band technologyand delayed second stop functions to
reduce energy consumption by minimizing the time the compressor runs in an unloaded state.

The Drive Train and Variable Speed Drive (VSD+) Technology

While fixed-speed compressors (like the standard GA 15) run at a constant RPM regardless of demand, the GA
VSD+ models adjust the motor speed to match the air requirement in real-time. This is achieved through an



integrated frequency inverter. The GA VSD+ series often features an Interior Permanent Magnet (iPM) motor,
which is characterized by high efficiency (reaching IE4 or IE5 standards) and a vertical drive train design. This
vertical orientation reduces the footprint and improves the durability of the bearings by aligning the gravitational and
rotational forces.

Maintenance Intervals and Component Lifecycles

Maintaining an Atlas Copco compressor requires adherence to strict service intervals to prevent catastrophic
mechanical failure. The industry standard follows a 4,000-hour and 8,000-hour cycle. The separator element,  for
instance, has a service interval of at least 8,000 hours under normal operating conditions. However, this is
dependent on the ambient environment; high-dust or high-temperature environments may necessitate shorter
intervals.

The oil filter in these units is typically a spin-on type. A crucial technical detail is the integrated bypass valve. In
the event of a cold start where oil viscosity is high, or if the filter becomes significantly clogged, the bypass valve
opens to ensure that the screw element is never starved of lubrication, which would lead to immediate rotor seizure.

Comparison of Atlas Copco GA Series Specifications

The following table provides a technical comparison of the key performance metrics across the GA 15 to GA 37
range, highlighting the differences between fixed speed and VSD+ configurations.



Feature / Model GA 15 (Fixed GA 22 (Fixed GA 15VSD+ GA 37 VSD+
Speed) Speed)

Motor Power (kW) 15 kW 22 kW 15 kW 37 kW

Capacity (FAD) @ 7 ~45 /s ~65 I/s 10-48 I/s 20-115 /s

bar

Cooling System Air Cooled Air Cooled Qil/Air Cooled Oil/Air Cooled

Motor Type TEFC IP55 TEFC IP55 iPM (Permanent iPM (Permanent

Magnet) Magnet)

Service Interval 8,000 Hours 8,000 Hours 8,000 Hours 8,000 Hours

(Separator)

Noise Level (dB(A)) 63 66 62 67

As demonstrated, the GA 15 VSD+offers a wider range of Free Air Delivery (FAD) compared to its fixed-speed
counterpart, allowing for significant energy savings when demand fluctuates. The noise levels are also remarkably
low for industrial machinery, allowing for installation closer to the point of use.

Practical Implementation: Maintenance Step-by-Step Field Guide

Proper maintenance of a GA 15-26 kW system involves more than just changing oil. It requires a systematic
approach to component inspection. Below is the procedural workflow for a 4,000-hour service using the
2901353400 Maintenance Kit.

Phase 1: Preparation and Safety Protocols

1. Lockout/Tagout (LOTO): Ensure the compressor is electronically isolated from the power supply and the air
discharge valve is closed and depressurized.

2. Visual Inspection: Check for any external oil leaks or loose electrical connections.

3. Temperature Check: Ensure the unit has cooled sufficiently to handle oil and filters safely.

Phase 2: Filtration Replacement

< Air Filter Replacement: Remove the old intake filter. Clean the housing with a lint-free cloth to prevent dust
from entering the screw element. Install the new filter element and ensure a perfect seal.

¢ QOil Filter Replacement: Use a strap wrench to remove the spin-on oil filter. Apply a thin film of oil to the gasket
of the new filter before hand-tightening it.

e Separator Element Replacement: In the GA 15-26 FF RXD models, the separator is often a cartridge type.
Ensure the O-rings are seated correctly to prevent oil carryover into the air line.

Phase 3: Oil Analysis and Refill

Use only genuine Atlas Copco Roto Inject Fluid or Roto Xtend Dutyoil. The oil serves as the lifeblood of the
system. Mixing different types of oil can lead to varnish formation, which clogs the internal galleries and increases
the operating temperature. When refilling, check the oil level through the sight glass after a short test run to account
for the volume occupied by the new filter.

Mathematical Models for Compressor Efficiency and Cost



In a technical context, evaluating a GA compressor involves calculating the Specific Energy Requirement (SER).
This metric determines how much energy is consumed to produce one unit of compressed air.

Formula for SER:SER (kW/m?3/min) = Total Power Input (kW) / Free Air Delivery (m3/min)

For a GA 22 producing 3.9 m3/min at 22 kW, the SER is approximately 5.64 kW/m3/min. By transitioning to a GA 22
VSD+, which might operate at an average of 18 kW for the same output during variable demand, the SER drops
significantly, leading to thousands of dollars in annual energy savings. This mathematical reality is why Atlas

Copco GA VSD+systems have a higher initial capital expenditure but a much lower Total Cost of Ownership
(TCO).

Troubleshooting and Solutions for Common Operational Challenges

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

1. High Discharge Temperature (Overheating)

If the Elektronikon® displays a high temperature warning (typically >105°C), the cause is usually related to the
cooling circuit. Solution: Check the oil level first. If the level is adequate, inspect the oil cooler fins for dust
blockage. Use compressed air to blow out the cooler in the opposite direction of the normal airflow. If the issue
persists, the thermostatic valve may be stuck, preventing oil from circulating through the cooler.

2. Oil in the Compressed Air Line (Carryover)

Presence of oil downstream suggests a failure in the separation process. Solution: Inspect the oil separator
element. If the element has exceeded 8,000 hours, its fibers may be saturated or collapsed. Additionally, check the
oil scavenge line. This small tube returns oil from the bottom of the separator to the compressor element; if its
orifice is blocked, oil will accumulate and eventually be pushed into the air stream.

3. Pressure Drop Across Filters

If the compressor is running but the plant pressure is low, there may be a restriction. Solution:Check the pressure
drop (delta P) across the air-oil separator and the intake filter. The Elektronikon controller usually monitors this. A
delta P exceeding 0.8 bar across the separator indicates it is time for replacement, regardless of service hours.

Strategic Implications of Proper Maintenance

The reliability of an Atlas Copco GA 15-37 compressor is not a static quality but a variable dependent on the rigor
of the maintenance program. Utilizing genuine parts, such as the 2901353400 Maintenance Kit, is not merely a
manufacturer recommendation but a technical necessity. Non-genuine parts often lack the bypass valve
specifications or the micron-rating required to protect the high-precision rotary screws.

Furthermore, the integration of SmartLink or other remote monitoring tools allows facility managers to move from
reactive maintenance to predictive maintenance. By analyzing trends in vibration, temperature, and pressure,
potential failures can be identified before they result in unplanned downtime. In a modern industrial environment,
the air compressor is often the "heart" of the facility; if it stops, production stops. Therefore, investing in the
specialized training of personnel to handle the GA series and adhering to the 4,000/8,000-hour service cycles is
the most effective strategy for ensuring long-term operational success.

Ultimately, the Atlas Copco GA series remains a benchmark in the industry due to its balance of robust mechanical
design and sophisticated electronic control. Whether it is the 15 kW GA VSD+ or the 37 kW GA+, these machines



provide a foundation for efficient industrial utility when managed with technical precision and a proactive service
mindset.
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