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In the modern industrial landscape, compressed air is frequently referred to as the "fourth utility." Alongside 

electricity, water, and gas, it serves as the lifeblood of manufacturing, powering everything from pneumatic tools 

and assembly lines to complex chemical processes. Among the leaders in this domain, Atlas Copco has 

established a benchmark with its GA series, particularly the GA 75 and the revolutionary VSD+ (Variable Speed 

Drive)technology. This technical analysis provides an exhaustive deep dive into the engineering principles,

operational mechanics, and maintenance frameworks of the GA 75-110 range, serving as a definitive guide for

plant engineers and technical specialists.

1. Theoretical Framework: The Rotary Screw Compression Principle

The Atlas Copco GA 75 is an oil-injected rotary screw compressor. To understand its efficiency, one must

understand the fundamental physics of the compression cycle. Unlike reciprocating compressors that use pistons,

the rotary screw mechanism utilizes two intermeshing helical rotors. As the rotors turn, they create a void that

draws in air. The continuous rotation reduces the volume of the trapped air, thereby increasing its pressure.

The Role of Oil Injection

In the GA 75 series, oil serves three critical functions within the compression element (the "element"):

•  Sealing: The oil creates a thin film between the rotors and the housing, preventing high-pressure air from 

leaking back to the intake side (internal leakage).

•  Lubrication: It minimizes mechanical friction between the moving parts, though the rotors themselves are 

engineered with precise tolerances to avoid direct contact.

•  Cooling: Air generates significant heat during compression (adiabatic heating). Oil absorbs this thermal 

energy, which is later dissipated through an oil cooler, ensuring the compressor operates within safe thermal limits.

2. Technical Specifications and Comparative Analysis

Choosing the right compressor requires a granular understanding of performance metrics. The GA 75 line is

categorized into several variants: the standard GA, the GA+, and the VSD+. The following table illustrates the

technical differences across the 75 kW spectrum.



Metric GA 75 (Fixed Speed) GA 75+ (Premium Fixed) GA 75 VSD+ (Variable 
Speed)

Nominal Motor Power 75 kW (100 hp) 75 kW (100 hp) 75 kW (100 hp)

Drive Train Gear Driven Gear Driven Direct Drive (iPM)

Cooling Flow Standard Axial Fan High-Efficiency Fan Variable Speed Cooling

Turndown Ratio N/A (Fixed) N/A (Fixed) Up to 80%

Standard Pressure Reach 7.5 - 13 bar 7.5 - 13 bar 4 - 13 bar

Efficiency Metrics: SER and FAD

When evaluating these machines, two technical KPIs are paramount: Free Air Delivery (FAD) and Specific 

Energy Requirement (SER). FAD measures the actual volume of air compressed and delivered to the discharge

point, referred back to inlet conditions. SER, measured in J/l or kW/m³/min, determines how much power is

consumed per unit of air produced. The GA 75 VSD+ typically offers an SER improvement of up to 35% compared

to fixed-speed models in fluctuating demand scenarios.

3. Variable Speed Drive (VSD+) Technology: A Paradigm Shift

The GA 75 VSD+represents a significant departure from traditional compressor design. Traditional compressors

operate on a load/unload cycle: they run at full speed until the target pressure is reached, then they "unload" (run

without producing air) until the pressure drops. This results in wasted energy during the unloading phase.

The iPM Motor Advantage

The heart of the VSD+ is the Interior Permanent Magnet (iPM) motor. Unlike standard induction motors, the iPM 

motor does not require electricity to magnetize the rotor, significantly reducing energy losses. Furthermore, the 

motor in the VSD+ series is typically IE5-rated, the highest efficiency class available. It is oil-cooled, allowing for a

compact, vertical design that eliminates the need for a cooling fan for the motor itself, further reducing noise levels

and energy consumption.

Mathematical Logic of VSD Control

The Elektronikon controller uses a Proportional-Integral-Derivative (PID) loop to adjust the motor speed. The

relationship between flow (Q) and power (P) in a VSD system is roughly linear, but the true savings come from the

elimination of blow-off losses and the ability to operate at a lower system pressure. Because 1 bar of excess

pressure consumes approximately 7% more energy, the VSD+'s ability to maintain a tight pressure band (within 0.1

bar) leads to massive cumulative savings.

4. Operational Control and the Elektronikon® System

According to the Atlas Copco GA 75 Instruction Book, the user interface is managed via the Elektronikon

controller. This is not merely a display but a sophisticated industrial computer that monitors over 50 data points

simultaneously.

Navigating the "Modify Params" Menu

To optimize the compressor for specific site conditions, technicians must often access the Modify Paramssub-



menu. This allows for the adjustment of:

•  Service Timers: Setting intervals for oil, filter, and separator changes.

•  Pressure Setpoints: Defining the loading and unloading pressures (for fixed speed) or the target pressure (for 

VSD).

•  Auto-Restart: Enabling the unit to restart automatically after a power failure (following safety protocols).

•  Communication Protocols: Configuring Modbus or Profibus for integration into a factory-wide SCADA system.

5. Installation and Commissioning Guidelines

The GA 75 is a heavy-duty industrial machine. Proper installation is the foundation of longevity. As noted in the GA 

75-110 VSD+ FF manual, the following requirements are non-negotiable:

Floor Loading and Levelling

The unit must be installed on a level floor capable of taking the weight (often exceeding 1,500 kg for Full Feature

models). While the GA series is designed to be vibration-free, an unlevel floor can cause stress on the frame and

pipe connections over time.

Ventilation and Ambient Temperature

Compressors generate a massive amount of heat. For an air-cooled GA 75, the ventilation system must be capable

of handling a flow rate of several thousand cubic meters of air per hour. If the ambient temperature exceeds 46°C

(115°F), the compressor's thermal protection will trigger a shutdown to prevent oil degradation and element

damage.

The Full Feature (FF) Concept

The Full Featuredesignation indicates that the compressor includes an integrated refrigerant dryer. This dryer

cools the compressed air to a pressure dew point (PDP) of +3°C, removing moisture that would otherwise cause

corrosion in downstream piping and pneumatic equipment. The FF model integrates the dryer control into the

Elektronikon, ensuring that the dryer only runs when the compressor is active, saving additional energy.

6. Maintenance Framework and Reliability

Preventative maintenance is the difference between a 20-year lifespan and a 5-year failure. The Atlas Copco

service schedule is strictly defined in the instruction books.

Routine Service Intervals

1.  Daily: Check oil level via the sight glass and check the Elektronikon for any warning icons.

2.  Weekly: Inspect the condensate drains. A clogged drain is the leading cause of water carry-over into the air 

network.

3.  Every 4,000 Hours: Replace the oil filter and the air intake filter. The air filter is critical; even small amounts of 

dust can score the rotors or degrade the lubricant.

4.  Every 8,000 Hours (or 2 years): Conduct a comprehensive service including oil separator replacement and a 

complete oil change using Roto-Inject Fluid or Roto-Xtend Duty Fluid.

Troubleshooting Common Failure Modes



Symptom Potential Cause Technical Solution

High Discharge Temperature Clogged oil cooler or low oil level. Clean cooler fins with compressed air; 
top up lubricant.

Excessive Oil Consumption Ruptured oil separator or internal leak. Perform a pressure drop test on the 
separator; replace if necessary.

Failure to Unload Faulty solenoid valve or unloader 
assembly.

Inspect solenoid coil voltage; rebuild 
unloader kit.

VSD Inverter Fault Overheating in the electrical cubicle. Clean the drive's cooling fan and 
filters.

7. The History and Evolution of Atlas Copco Compressed Air

The GA series is the culmination of over a century of engineering. Founded in 1873, Atlas Copco originally focused 

on railway equipment before pivoting to pneumatic tools and compressors. The introduction of the first oil-injected 

screw compressor in the mid-20th century revolutionized the industry by providing a reliable, continuous-duty 

alternative to piston compressors. The development of the VSD in 1994, and later the VSD+ in 2013, cemented the 

brand's position as a pioneer in energy-efficient technology. Today, the focus has shifted toward Smart Connected 

Compressors, where data is sent to the cloud (SMARTLINK) for predictive maintenance analysis, allowing

technicians to identify a potential failure weeks before it occurs.

8. Environmental Impact and Sustainability

In the context of global efforts to reduce carbon footprints, the GA 75 VSD+ is a vital tool. Industrial electricity 

consumption is often dominated by compressed air systems (sometimes up to 40% of a plant's total bill). By 

utilizing VSD technology, a single GA 75 unit can reduce CO2 emissions by hundreds of tonnes over its lifecycle. 

Furthermore, Atlas Copco's Energy Recoverysystems can capture up to 90% of the electrical energy used for

compression in the form of hot water, which can then be used for space heating, boilers, or industrial cleaning

processes.

9. Strategic Conclusion and Operational Synthesis

The Atlas Copco GA 75, GA 75+, and GA 75 VSD+ are more than just machines; they are sophisticated thermal

management and air delivery systems. For the modern enterprise, the transition from fixed-speed to variable speed

technology is no longer a luxury but a strategic necessity. The VSD+ series, with its vertical iPM motor and

compact footprint, addresses the dual challenges of rising energy costs and limited floor space.

Successful operation of these units requires a disciplined approach to maintenance, a deep understanding of the

Elektronikon control logic, and a commitment to original spare parts. When these elements are combined, the GA

75 becomes a reliable, high-efficiency asset that provides a competitive edge in any manufacturing environment.

As we move further into the era of Industry 4.0, the integration of these compressors into broader digital

ecosystems via SMARTLINK will continue to redefine the boundaries of operational uptime and energy efficiency.



Baca Juga (Artikel Terkait)

•  Comprehensive Analysis of Modern Industrial Systems: Telecommunications Infrastructure, LED 
Optoelectronics, and Ergonomic Engineering Frameworks

   URL: http://alaskawriters.com/industrial-systems-telecom-led-ergonomics-guide.pdf

•  A Comprehensive Technical Analysis of 3M’s Global Innovation Framework and Strategic Product 
Diversification

   URL: http://alaskawriters.com/3m-global-innovation-framework-technical-analysis.pdf

•  The Comprehensive Guide to AI-Powered Industrial IoT: Frameworks, Architectures, and Implementation
   URL: http://alaskawriters.com/ai-industrial-iot-framework-guide.pdf

•  Advanced UV and LED Curing Technologies: A Comprehensive Technical Guide to AMS Spectral UV 
Systems

   URL: http://alaskawriters.com/technical-guide-ams-spectral-uv-led-curing-systems.pdf

Tags: #Atlas Copco  #GA 75  #VSD  #Rotary Screw Compressor  #Energy Efficiency  #Maintenance Manual

http://alaskawriters.com/industrial-systems-telecom-led-ergonomics-guide.pdf
http://alaskawriters.com/industrial-systems-telecom-led-ergonomics-guide.pdf
http://alaskawriters.com/3m-global-innovation-framework-technical-analysis.pdf
http://alaskawriters.com/3m-global-innovation-framework-technical-analysis.pdf
http://alaskawriters.com/ai-industrial-iot-framework-guide.pdf
http://alaskawriters.com/technical-guide-ams-spectral-uv-led-curing-systems.pdf
http://alaskawriters.com/technical-guide-ams-spectral-uv-led-curing-systems.pdf


Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5


