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In the realm of industrial air compression, the Atlas Copco GA series—specifically the GA 55, GA 75, and GA 90
models—stands as a benchmark for reliability, energy efficiency, and technical sophistication. These oil-injected
rotary screw compressors are engineered to provide high-quality compressed air even in the most demanding
environmental conditions. This guide provides a deep-dive into the technical architecture, operational mechanics,
and maintenance requirements of these stationary air compressors, serving as a comprehensive resource for plant
engineers, maintenance technicians, and facility managers.

The Architecture of Efficiency: Core Mechanics of the GA Series

The Atlas Copco GA 55-90 range utilizes rotary screw technology, where air is compressed by the intermeshing
of two helical rotors (male and female). The process begins at the intake valve, where atmospheric air is drawn
through a high-efficiency air filter. This air then enters the compression element (the "element"), where oil is
injected to perform three critical functions: lubrication, sealing, and cooling.

The Rotary Screw Compression Element

At the heart of these machines is the state-of-the-art screw element. Atlas Copco designs these elements with an
asymmetric rotor profile, which ensures a high degree of energy efficiency by minimizing internal leakage. The GA
55+ and GA 75+variants often feature upgraded elements that offer higher Free Air Delivery (FAD) for the same
power input compared to standard models.

The Variable Speed Drive (VSD) Advantage

Models labeled as GA VSD (Variable Speed Drive) incorporate an integrated frequency inverter. Unlike fixed-speed
compressors that run at a constant RPM regardless of demand, VSD units adjust the motor speed to match the air
consumption in real-time. This eliminates the "unload" power waste and can reduce energy consumption by up to
35-50% depending on the load profile. The NEOS inverter, specifically designed by Atlas Copco for compressor
applications, provides robust performance even in dusty or high-temperature environments (up to 50°C).

Technical Specifications and Performance Metrics

Understanding the distinction between the GA, GA+, and GA VSD models is crucial for procurement and
maintenance planning. The "+" designation typically signifies a premium efficiency package with enhanced cooling
and lower specific energy requirements.

Performance Comparison Matrix



Model Parameter GA 55 (Fixed Speed) GA 55+ (Premium) GA 55VSD (Variable

Speed)
Max. Working Pressure 75/85/10/13 75/85/10/13 4.0t0 13.0
(bar)
Motor Power (kW) 55 55 55
Cooling System Air-cooled / Water-cooled Optimized Air-cooled VSD Fan Control

Mathematical Models for Energy Calculation
The efficiency of a compressor is often measured by its Specific Energy Requirement (SER). This is the amount
of energy required to produce one unit of compressed air at a specific pressure. The formula is expressed as:

SER (kW/m3/min) = Total Package Input Power (kW) / Free Air Delivery (m3/min)

By analyzing the SER across the GA 75 and GA 90 series, engineering teams can calculate the Total Cost of
Ownership (TCO). Given that energy accounts for approximately 70% of a compressor's lifecycle cost, even a 0.5
kW/m?3/min reduction in SER can lead to thousands of dollars in annual savings.

The Oil and Air Circuitry: A Detailed Breakdown

The GA 55-90 series utilizes a sophisticated filtration and separation system to ensure that the delivered air meets
high purity standards while protecting the mechanical integrity of the screw element.

1.The Air Circuit

Air enters via the Intake Filter, passes through the Unloader Valve (which controls the loading/unloading cycles),
and enters the compression chamber. After compression, the air-oil mixture is discharged into the Oil Separator
Tank. The air then passes through a Minimum Pressure Valve (MPV), an Aftercooler, and a Water Separator
with an automatic drain.

2.The QOil Circuit

Pressure in the separator tank forces oil through the Oil Cooler and Oil Filter. A Thermostatic Bypass Valve
ensures the oil reaches its optimal operating temperature (typically 70°C to 90°C) before circulating through the
cooler. This prevents water condensation within the oil, which could lead to emulsion and bearing failure.

3.The Cooling System

In air-cooled versions, high-capacity fans pull air through the oil and air coolers. In water-cooled versions (common
in the GA 90 range), a shell-and-tube or plate heat exchanger is used. Watercooled modelsare often preferred in
environments where ambient air is too hot or where heat recovery for boiler feed water is required.

Maintenance and the Critical Role of the Parts List

To maintain the performance of an Atlas Copco GA 55, adhering to the official Parts List and Instruction Bookis
mandatory. Using non-genuine parts often leads to pressure drops, higher energy consumption, and potential
element seizure.

Essential Spare Parts and Service Kits



The Elektronikon® Mk5 Monitoring System

The Elektronikon® MK5 controller acts as the brain of the compressor. It monitors temperature, pressure, and
running hours. It also provides Service Warnings. For the GA 75 VSD and GA 90 VSD models, the controller
manages the frequency drive to ensure peak efficiency. Integration via SMARTLINKallows for remote monitoring,
enabling predictive maintenance based on real-time data rather than fixed schedules.

Field Guide: Step-by-Step Maintenance Procedures

When performing maintenance on GA 55-90 machines, technicians should follow this structured workflow to ensure
safety and equipment longevity.

Safety Protocol

1. Depressurize: Stop the compressor and wait for the internal pressure to drop to 0 bar (verified via the
Elektronikon display).

2. Isolation: Lock out and tag out (LOTO) the electrical isolator.

3. Ventilation: Ensure the service area is well-ventilated if handling oil-soaked materials.

Separator Element Replacement (8,000 Hour Service)

1. Remove the separator tank cover bolts.

2. Carefully lift the old separator element out. Check for signs of carbonization (indicating oil overheating).

3. Clean the separator tank flange surfaces thoroughly.

4. Install the new element, ensuring the grounding staples are intact to prevent static electricity buildup (which
could cause a fire).

5. Reinstall the cover and tighten bolts in a star pattern to the specified torque (refer to GA 55/75/90 Manual).

Troubleshooting and Failure Mode Analysis

Even robust machines like the Atlas Copco GA series can encounter operational challenges. Understanding
common failure modes can prevent extended downtime.

Common Operational Issues and Solutions



Symptom

High Discharge Temperature

Excessive Oil Carry-over

Compressor Fails to Load

Pressure Drops Below Setpoint

Potential Cause

Low oil level, fouled coolers, or failed
thermostatic valve.

Saturated separator element or faulty
scavenge line check valve.

Solenoid valve failure or faulty
unloader piston.

Air filter restriction or excessive
system demand.

Corrective Action

Check oil levels; clean cooler fins with
compressed air; replace thermostatic
element.

Replace separator element; clean
scavenge line orifice.

Inspect solenoid wiring; rebuild
unloader valve assembly using the
parts Kkit.

Replace air filter; conduct a leak audit
in the plant piping.

Practical Implementation: Optimizing Compressed Air Systems

Integrating a GA 75+ or GA 90 into an existing plant requires more than just electrical and piping connections. To
maximize the Return on Investment (ROI), consider the following implementation strategies:

1. Air Receiver Sizing

For fixed-speed GA 55-90 units, an air receiver tank is essential to prevent excessive motor starts. A general rule of
thumb is 10-15 liters of storage for every liter/second of FAD. For VSD units, the receiver can be smaller, but it is
still recommended for system stability.

2. Piping and Pressure Drop

Piping should be sized to keep air velocity below 6 m/s in main headers. Using Atlas Copco AlRnet(aluminum
piping) can reduce friction losses compared to traditional galvanized steel pipes, further lowering energy costs.

3. Heat Recovery Units

Up to 90% of the electrical energy used by a GA 90 compressor is converted into heat. By installing an energy
recovery system, this heat can be captured to produce hot water for industrial processes or space heating,
effectively turning the compressor into a high-efficiency boiler.

Compliance and Standards

The Atlas Copco GA range is designed to comply with several international standards:

¢ 1SO 1217: Displacement compressors — Acceptance tests.
¢ 1SO 9001 / I1ISO 14001: Quality and environmental management systems.
« CE/ASME / CRN: Pressure vessel and electrical safety certifications.

Adherence to these standards ensures that the machines meet global safety and performance criteria, which is
particularly vital for the Marine Air Systemsvariants mentioned in the GA 55-75 parts lists, where reliability in
offshore environments is non-negotiable.

The Atlas Copco GA 55, 75, and 90 series represent a pinnacle of rotary screw engineering. By leveraging
advanced features like Variable Speed Drive, Elektronikon monitoring, and premium-grade internal components,
these machines offer a balance of high performance and low operational costs. Success in managing these
systems lies in a proactive maintenance strategy—utilizing the correct parts lists, monitoring real-time data, and



understanding the thermodynamic principles that govern air compression. As industrial demands shift toward
sustainability, the GA range’s ability to minimize energy waste remains its most compelling technical advantage,
ensuring its relevance in the factories of the future.
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* Comprehensive Guide to Atlas Copco Condensate Management: Analyzing EWD 330 and WSD Water
Separator Systems

URL: http://123caramba.com/atlas-copco-ewd-330-condensate-drain-technical-guide.pdf

e The Comprehensive Guide to Compressed Air Technology: Engineering, Maintenance, and Operational
Excellence
URL: http://123caramba.com/compressed-air-technology-engineering-maintenance-guide. pdf

* Comprehensive Technical Guide to Atlas Copco XA, XAS, and XATS Series: Parts Management and
Operational Maintenance

URL: http://123caramba.com/atlas-copco-xas-xats-parts-maintenance-guide.pdf
e Comprehensive Engineering Guide to Atlas Copco XAS 90 Series: Operations, Maintenance, and
Technical Specifications

URL: http://123caramba.com/atlas-copco-xas-90-technical-guide-manual.pdf
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