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In the realm of industrial manufacturing, compressed air is often referred to as the “fourth utility." Its reliability and
efficiency are as critical as electricity, water, or gas. Within this high-stakes environment, the Atlas Copco GA 90
series has established itself as a benchmark for oil-injected rotary screw compressors. Designed to meet the
rigorous demands of heavy industry, these machines integrate advanced thermodynamics, high-performance
materials, and sophisticated control systems to deliver a stable supply of compressed air while minimizing
operational costs.

The Evolution of the GA 90 Series: Engineering Excellence

The Atlas Copco GA 90, along with its counterparts the GA 110 and GA 160, represents a significant leap in
compressor engineering. These units are specifically designed for continuous, 24/7 operation in harsh
environments. The core philosophy behind the GA series is the optimization of the total cost of ownership (TCO).
This is achieved through the synergy of three critical factors: reliability, energy efficiency, and ease of service.

1. Reliability Through Robust Construction

Unlike light-duty compressors, the GA 90 utilizes solid metal pipingthroughout its internal architecture. This
design choice eliminates the risk of leaks associated with aging flexible hoses and provides superior resistance to
vibration and thermal expansion. The inclusion of heavy-duty air intake filters ensures that even in dusty
environments (such as cement plants or mining operations), the internal screw elements remain protected from
abrasive particulates.

2. High-Efficiency Compression Elements

At the heart of the GA 90 is the oil-injected rotary screw element. Atlas Copco’s proprietary design features an
asymmetrical profile that allows for a larger pressure area compared to traditional designs. This results in higher
volumetric efficiency and lower internal leakage. By optimizing the rotor geometry, the energy required to compress
a specific volume of air is significantly reduced.

Core Technical Concepts and Operational Framework

To fully grasp the capabilities of the GA 90 series, it is essential to understand the mechanical and thermodynamic
principles that govern its operation.

The Rotary Screw Principle

The compression process occurs within two interlocking rotors (a male and a female). As these rotors turn, the
space between them decreases, compressing the air and oil mixture. The oil injection serves three vital functions:
lubrication of the rotors, sealing the gaps between rotors and the housing, and coolingthe air by absorbing the
heat generated during the compression process.

VSD vs. Fixed Speed Technology
One of the most significant advancements in the GA 90+ range is the implementation of Variable Speed Drive
(VSD)technology. A traditional fixed-speed compressor runs at a constant RPM, even when the demand for air is



low. Excess air is vented (unloaded), which wastes significant energy.

In contrast, VSD compressors adjust the motor speed to match the exact air demand. This eliminates the energy-
intensive "unloading” phase. For facilities with fluctuating air requirements, VSD can reduce energy consumption by
up to 35% or more. The GA 90 VSD+ models go even further by utilizing Interior Permanent Magnet (iPM)
motors, which achieve IE4 or better efficiency levels even at partial loads.

Thermodynamic Efficiency and Smartinjection

The Smartlnjectionsystem in modern GA compressors is a breakthrough in thermal management. By precisely
controlling the oil injection temperature, the system ensures that the air remains above the dew point during
compression. This prevents water condensation within the oil circuit, which would otherwise lead to premature
bearing failure and reduced lubrication quality.

Technical Specifications and Comparison Matrix

The following table provides a side-by-side comparison of the technical characteristics between the standard GA
90 and the higher-capacity variants often mentioned in technical manuals.



Feature / Metric

Motor Power (kW)

Standard Pressure (bar)

Cooling Method

Motor Class

Transmission Type

Oil System Capacity

Atlas Copco GA 90

90 kW

7.5-13 bar

Air or Water Cooled

IE3/ IE4 (VSD+)

Gear Driven

Approx. 45-55 L

Atlas Copco GA 110

110 kW

7.5-13 bar

Air or Water Cooled

IE3/ IE4 (VSD+)

Gear Driven

Approx. 60-75 L

Atlas Copco GA 160

160 kW

7.5-13 bar

Air or Water Cooled

IE3/ IE4 (VSD+)

Gear Driven

Approx. 80-100 L

Note: Specifications may vary based on specific sub-models (e.g., Pack vs. Full Feature) and local electrical
requirements.

In-Depth Maintenance Procedures and Lifecycle Management

Maintaining an Atlas Copco GA 90 requires a proactive approach. The Elektronikon®controller acts as the brain
of the unit, monitoring hundreds of data points to predict maintenance needs. Following the instruction book is not
just a suggestion; it is a requirement for maintaining the integrity of the machine.

The Elektronikon Controller Interface

Navigating the controller is the first step in effective troubleshooting and maintenance. To access the service menu:

Press the Menu (F1) key on the control panel.

Use the arrow keys to scroll until the Service option is highlighted.

Press the Tabulator (Enter) key to enter the submenu.

4. Here, operators can view remaining hours for filters, oil life, and sensor calibrations.
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Critical Service Intervals

The service schedule for a GA 90 is typically divided into "A," "B," and "C" service levels. Failing to adhere to these
can lead to a drastic reduction in volumetric efficiency.

* 2,000 Hours: Air filter cleaning/replacement and oil sample analysis.

¢ 4,000 Hours (Service A): Replacement of air filter, oil filter, and oil separator element. Testing of the safety
valves.

* 8,000 Hours (Service B): All Service A tasks plus a full oil change and gearbox inspection.

e 24,000+ Hours: Motor bearing regreasing or replacement and potential overhaul of the compressor element
(air end).

The Importance of Genuine Parts

Using third-party filters or lubricants in a GA 90 is a common mistake that leads to catastrophic failures. Atlas
Copco Roto-Inject Fluid is specifically formulated to handle the high shear forces and temperatures inside the
screw element. Non-genuine oil can lead to varnishing, where degraded oil deposits coat the internal rotors and
heat exchangers, leading to overheating and element seizure.

Troubleshooting Common Operational Challenges



Even with rigorous maintenance, industrial equipment can encounter issues. Technical manuals for the GA 90
outline several common failure modes and their respective solutions.

Issue 1: High Discharge Temperature

If the compressor shuts down due to high temperature (typically >110°C), the cause is usually related to the
cooling system.

¢ Check Oil Levels: Low oil levels result in insufficient cooling of the air-oil mixture.

e Cooler Fouling: In air-cooled units, dust buildup on the radiator fins prevents heat exchange. Use compressed
air to blow out the coolers in the opposite direction of the normal airflow.

e Thermostatic Valve Failure: If the valve is stuck, oil may bypass the cooler and return directly to the element,
causing a rapid temperature spike.

Issue 2: Excessive Oil Carryover

If oil is found in the downstream air lines, the oil separator element is likely compromised. This can happen if the
pressure drop across the separator exceeds 0.8 bar. The Elektronikon controller will usually trigger a warning

before this happens. Another cause is the Minimum Pressure Valve (MPV), which maintains a minimum internal
pressure to ensure oil separation. If the MPV leaks, separation efficiency drops significantly.

Issue 3: Compressor Fails to Unload

If the pressure continues to rise above the set point, the Unloader Valve (or inlet valve) may be stuck in the open
position. This is often caused by a faulty solenoid valve or a ruptured control air hose. Operators should inspect the
control air circuit mentioned in the GA 90-160 Parts List to identify the specific component failure.

Energy Optimization and Mathematical Models

To justify the investment in high-end GA 90 units, engineers must often perform energy audits. The following
formula can be used to calculate the annual energy cost of a GA 90 compressor:

Cost = (kW x Hours x Electricity Rate) / Motor Efficiency

Example: A GA 90 (Fixed Speed) running 6,000 hours/year at an average load of 80 kW, with an electricity rate of
$0.12/kWh and 95% motor efficiency.

Cost = (80 x 6,000 x 0.12) / 0.95 = $60,631 per year.

By switching to a GA 90 VSD+, if the demand fluctuates, the average power could drop to 55 kW. The new cost
would be $41,684, yielding an annual saving of nearly $19,000. Over a 10-year lifespan, the energy savings alone
pay for the machine several times over.

Field Implementation Guide: Commissioning and Setup

Proper installation is paramount for the long-term health of the GA 90. The Stationary Air Compressor Manual
specifies several critical environmental requirements.

Foundation and Vibration

The GA 90 does not require a special foundation, but it must be placed on a level floor capable of supporting its
weight (typically >2,500 kg). The internal vibration isolators are highly effective, but rigid pipe connections to the air
net should be avoided; use a flexible coupling to prevent stress on the compressor’s internal discharge pipe.

Ventilation and Ducting



A GA 90 rejects a massive amount of heat. If the compressor room is not properly ventilated, the unit will
recirculate its own hot air. The ventilation capacity (Q) required can be calculated as:

Q=(P/(Cp x9EBTrA))

Where P is the heat rejection (approx. 90% of motor power), Cp is the specific heat of air, 9E@ is the allowable
temperature rise, and < is the air density. Failure to provide this airflow will result in constant high-temperature trips
during summer months.

Integration with Smart Factories and Industry 4.0

The modern GA 90 is no longer a standalone mechanical device; it is an integrated 10T node. Through SMARTLINK
, Atlas Copco’s remote monitoring system, the compressor transmits real-time data to the cloud. This allows for:

¢ Predictive Analytics: Algorithms can detect subtle changes in vibration or pressure patterns that precede a
mechanical failure.

* Energy Reporting: Monthly reports on energy consumption and CO2 footprint.

* Remote Support: Factory technicians can diagnose issues without being physically present, reducing
downtime.

The move toward IE4 motors and Smartinjectionreflects a broader industry shift toward sustainability. As carbon
taxes and energy regulations become stricter, the GA 90 series provides a future-proof solution for industrial air
requirements.

Synthesizing the GA 90 Advantage

The Atlas Copco GA 90 to 160range stands at the intersection of traditional heavy-duty engineering and modern
digital control. Its reliance on high-quality materials, such as solid metal piping and IE4-rated motors, ensures a
service life that often exceeds 20 years with proper maintenance. For the technical professional, understanding the
nuances of the Elektronikon controller, the thermodynamics of the screw element, and the energy-saving potential
of VSD technology is essential for optimizing plant operations.

Ultimately, the success of a compressed air installation depends on the synergy between the hardware and the
operator. By adhering to the instruction books, utilizing genuine parts, and leveraging remote monitoring
technology, facilities can transform their compressed air system from a high-cost necessity into a lean, efficient,
and highly reliable asset. The GA 90 is not just a piece of machinery; it is a meticulously engineered solution for the
modern industrial landscape.
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