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Stationary air compressors serve as the vital arterial system for modern industrial environments, powering
pneumatic tools, control systems, and complex manufacturing processes. Within this landscape, the Atlas Copco
GA series—specifically the GA15, GA18, GA30, GA37, and GA45 models—has established itself as the gold
standard for oil-injected rotary screw technology. This technical analysis provides an exhaustive exploration of
these systems, evaluating their thermodynamic principles, mechanical architecture, and the integration of Variable
Speed Drive (VSD+) technology to achieve peak operational efficiency.

1.Theoretical Framework of Oil-Injected Rotary Screw Technology

The primary mechanism of the Atlas Copco GA series is the positive displacement rotary screw. Unlike
reciprocating compressors that rely on pistons and valves, the rotary screw employs two intermeshing helical rotors
(male and female) to reduce the volume of the air. In the oil-injected variant, lubricant is introduced into the
compression chamber to perform three critical functions: sealing the gaps between the rotors, lubricating the
bearings, and absorbing the heat generated during the polytropic compression process.

1.1. The Compression Cycle and Thermodynamic Efficiency

As the rotors rotate, the space between the rotor lobes and the casing increases at the suction end, creating a
vacuum that draws in ambient air through the intake valve. As the rotors continue to turn, the volume of the trapped
air is progressively reduced, leading to an increase in pressure. The polytropic efficiencyof  this  process s
significantly enhanced by the injection of oil, which acts as a heat sink, allowing the compressor to operate closer
to an isothermal process than a purely adiabatic one.

1.2. Duty Cycle Considerations: Screw vs. Piston

One of the most critical technical distinctions in compressed air engineering is the duty cycle. Reciprocating
(piston) compressors are typically limited to a 25-50% duty cycle to prevent overheating. In contrast, the Atlas
Copco GA series is engineered for a 100% continuous duty cycle. This is made possible by the constant
circulation of oil and the efficient cooling systems (both air-cooled and water-cooled variants) described in the
GA18-45 manuals. For industrial applications requiring constant air flow, the rotary screw design is the only viable
engineering solution.

2. Technical Anatomy of the GA 15-45 Series

The architecture of models like the GA30 and GA37 is designed for modularity and ease of maintenance. Key
components are strategically positioned to minimize internal pressure drops and facilitate rapid servicing.

2.1.The Air End: The Core Engine

The air end is the heart of the GA series. Atlas Copco utilizes asymmetric rotor profiles that maximize the pressure
ratio while minimizing leakage paths (blow-hole effect). The GA11l+ to GA30 models feature a single-stage oil-
injected screw driven by a high-efficiency electric motor. The precision of the rotor alignment is maintained by



heavy-duty bearings designed for an L10 life of over 40,000 hours in standard operating conditions.

2.2. Drive Train and Motor Integration

The GA series employs two primary drive types: Gear-Driven and Direct-Drive. In the GA30-45 range, the use of
a gear-driven transmission allows for precise matching of motor speed to the optimal rotor tip speed. In VSD+
models, the motor is often an Interior Permanent Magnet (iPM) motor, which provides unparalleled efficiency
across the entire speed range, surpassing IE4 efficiency standards.

2.3.The Oil Separation and Filtration System

The discharge from the air end is a mixture of compressed air and oil. This mixture enters the separator tank,
where centrifugal force removes the bulk of the oil. The remaining oil aerosols are then captured by a high-
efficiency separator element, ensuring oil carry-over is kept below 2-3 ppm (parts per million). This multi-stage
separation is vital for maintaining the integrity of downstream pneumatic components.

3. Variable Speed Drive (VSD+) Technology vs. Fixed Speed

A significant portion of the Atlas Copco technical documentation (such as the GA18-30 VSD manuals) focuses on
the benefits of Variable Speed Drivetechnology. Standard compressors operate on a load/unload cycle, which
leads to energy waste when the demand for air is lower than the compressor's full capacity.

3.1. Energy Savings and ROI Calculation

VSD+ technology adjusts the motor speed to match the air demand in real-time. This eliminates the idling periods
and avoids the over-pressurization of the air network. The energy savings can be calculated using the following
basic formula:

Annual Energy Savings ($) = (P_fixed - P_vsd) x Operating Hours x Electricity Rate

Where P_fixed represents the power consumption of a fixed-speed unit including unloading losses, and P_vsd
represents the optimized consumption of the VSD unit. In many industrial settings, VSD+ units can reduce energy
costs by up to 50%.

3.2. Comparison of GA Series Specifications

The following table outlines the technical specifications for the GA series based on standard 7.5 bar (109 psi)
variants:



Model Name Motor Power (kW) Max Pressure (bar) FAD (I/s) - Fixed FAD (I/s) - VSD+

Speed Range
GA 15 15 75-13 42.5 12.1-45.3
GA 18 18.5 75-13 53.1 12.5-56.2
GA 30 30 7.5-13 84.0 15.2-91.0
GA 37 37 75-13 105.2 15.2-114.5
GA 45 45 75-13 128.5 15.5-138.2

4. Operational Implementation and Control Systems

The modern GA compressor is managed by the Elektronikon®controller, a microprocessor-based system that
monitors key performance indicators (KPIs) and provides proactive maintenance alerts.

4.1. Monitoring and Protection Logic

The controller monitors several critical parameters, including:

¢ Element Outlet Temperature: Triggers a shutdown if temperature exceeds 110°C (230°F) to prevent oil
degradation and rotor damage.

¢ Oil Separator Pressure Drop: Monitors the health of the separator element to ensure air quality and energy
efficiency.

* Motor Current and Voltage: Protects against electrical surges and phase imbalances.

e Service Timers: Tracks operating hours and notifies the user when oil, filters, or separators require
replacement.

4.2. Field Guide: Start-up and Stop Procedures

Proper operational sequences are vital for the longevity of the GA15-45 compressors. According to the instruction
books:

1. Pre-start Check: Verify oil levels via the sight glass and ensure all manual drain valves are closed. Check that
the air outlet valve is open.

2. Start-up: Press the start button. The Elektronikon® will initiate a soft-start sequence (especially in VSD
models) to minimize current spikes.

3. Steady State: Observe the temperature and pressure stabilize. The compressor will enter 'load' mode once
the system pressure drops below the set-point.

4. Stop Procedure: Always use the stop button on the controller. This allows the compressor to run in ‘unloaded'
mode for a few minutes (cool-down period) before physical shutdown. Never use the emergency stop for routine
shutdowns, as this can cause oil to be forced back into the intake system.

5. Maintenance and Troubleshooting Framework

Maintaining a stationary air compressor requires a disciplined approach to preventative maintenance. The GA
series manuals categorize service into intervals of 4,000 and 8,000 hours.

5.1. Common Failure Modes and Solutions



Symptom Potential Root Cause Engineering Solution

Excessive Oil Carry-over Saturated separator element or Replace separator element; clean the
blocked scavenge line. scavenge line orifice.
High Discharge Temperature Low oil level or fouled oil cooler. Top up oil; clean cooler fins with

compressed air or chemical wash.

Frequent Load/Unload Cycling Insufficient air receiver volume or Increase receiver capacity or widen
incorrect pressure settings. the pressure band on the controller.
VSD Inverter Fault Poor ventilation in the electrical Check cooling fans; tighten all
cabinet or loose connections. electrical terminals to specified torque.

5.2.The Importance of Original Parts

Using non-genuine filters or oil can lead to catastrophic failure. Atlas Copco Roto-Inject Fluid is specifically
formulated to maintain the correct viscosity at high temperatures and prevent the formation of varnish on the rotors.
Aftermarket filters often have higher pressure drops, which directly increases the specific energy consumption
(SER) of the unit.

6. Advanced Integration: The All-in-One "Full Feature" (FF) System

Many units in the GA 15-30 range are specified as Full Feature (FF). This means they include an integrated
refrigerant dryer and filtration system within the compressor enclosure. This design provides a compact footprint
and ensures the delivered air meets 1ISO 8573-1 Class 4 or better for moisture content. The technical benefit is the
elimination of external piping and the synchronization of the dryer's operation with the compressor's load cycle.

7. Synthesis and Strategic Outlook

The Atlas Copco GA series represents a pinnacle of compressed air engineering, balancing mechanical
robustness with advanced digital control. For industrial facilities, the choice between a GA18, GA30, or GA45
depends on the volumetric flow requirements (FAD) and the variability of the demand profile. Implementing VSD+
technology is no longer merely an option for the environmentally conscious but a financial imperative for any facility
seeking to minimize total cost of ownership. As industry 4.0 progresses, the integration of these compressors into
centralized Building Management Systems (BMS) via Modbus or Profibus protocols will further enhance the ability
to monitor air quality and energy metrics in real-time. Proper adherence to the technical protocols outlined in the
GA series instruction manuals ensures that these machines remain the backbone of industrial productivity for
decades.
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