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Introduction to High-Efficiency Rotary Screw Compression

In the modern industrial landscape, compressed air is often referred to as the \"fourth utility.\" From powering
pneumatic tools in small workshops to driving sophisticated automation in large-scale manufacturing plants, the
reliability and efficiency of air compressors are paramount. Among the most respected solutions in this domain is
the Atlas Copco GA series, specifically the range spanning 11kW to 30kW. This power bracket represents a
critical segment for Small to Medium Enterprises (SMEs) and specialized industrial applications that require a
continuous, high-quality air supply.

The GA 11+ to GA 30 models, including the innovative VSD+ (Variable Speed Drive)variants, are engineered to
provide exceptional performance under the most demanding conditions. This technical analysis explores the
mechanical architecture, thermodynamic principles, and operational advantages of these oil-injected rotary screw
compressors, providing a comprehensive guide for engineers and facility managers aiming to optimize their
compressed air systems.

Core Mechanical Principles of the GA 11+ Series

The fundamental mechanism of the GA 11+ is the oil-injected rotary screw element. Unlike reciprocating
compressors that use pistons, the screw compressor utilizes two intermeshing helical rotors—the male and female
rotors. As these rotors turn, the volume between them and the housing decreases, effectively compressing the
trapped air.

The Screw Element and Aero-Profile Engineering

Atlas Copco’s proprietary screw elements are designed with an optimized aero-profile to minimize internal leakage
and maximize volumetric efficiency. In the 11kW (15 HP) range, the element's rotational speed is precisely matched
to the motor output to ensure the Specific Energy Requirement (SER) is kept to a minimum. The presence of oil
in the compression chamber serves three vital functions: lubrication of the rotors, sealing the clearances between
rotors to prevent backflow, and cooling the air by absorbing the heat of compression.

The Drive Train: Gear-Driven vs.VSD+

The GA 11+ series typically employs a gear-driven transmission system. Unlike belt-driven models, gear-driven
compressors eliminate transmission losses associated with belt slippage and the maintenance burden of frequent
tensioning. However, the most significant leap in technology is found in the GA 11-30 VSD+ models. These utilize
an Interior Permanent Magnet (iPM)motor, which is coupled directly to the screw element. This eliminates the
need for gears or belts entirely, achieving a drive train efficiency of up to 94.5%.

VSD+ Technology: Redefining Energy Efficiency

Energy consumption typically accounts for over 70% of the total cost of ownership (TCO) of an air compressor.



Standard fixed-speed compressors operate on a load/unload cycle, which is inefficient when air demand fluctuates.
The Variable Speed Drive (VSD+)technology addresses this by adjusting the motor speed to match the actual air
demand in real-time.

Mathematical Logic of VSD Savings

The energy savings of a VSD+ system can be understood through the relationship between motor speed and
power consumption. In a fixed-speed system, the motor continues to run even when demand is zero (unloaded
state), consuming approximately 20-25% of its full-rated power. In contrast, a VSD+ system can reduce energy
consumption by up to 50% on average by:

< Eliminating Unload Power: The compressor does not run in an unloaded state; it slows down or stops.

* Preventing Pressure Overshoot: Fixed-speed units often pump to a higher pressure than needed to create a
buffer; VSD+ maintains a steady, lower system pressure.

« Reducing Start-up Peaks: VSD+ avoids the high current peaks associated with Star-Delta starts, reducing
electrical stress.

The Full Feature (FF) Integration and Air Quality

The GA 11 FF (Full Feature) designation indicates the integration of a refrigerant air dryerdirectly into the
compressor canopy. This is a critical component for protecting downstream equipment from moisture-induced
corrosion and contamination.

The Refrigerant Drying Process

The integrated dryer uses a dedicated refrigeration circuit to cool the compressed air, causing water vapor to
condense into liquid droplets, which are then removed by an electronic no-loss drain. A standout feature in the GA
11+ range is the Dryer Save Cycle. Using sensors to monitor ambient temperature and the dew point, the
controller can shut down the dryer during periods of low load, further reducing energy consumption without
compromising air quality.

Air Quality Standards

When equipped with high-efficiency filters (UD+ or PD+ series), the GA 11 FF can achieve air quality levels
compliant with ISO 8573-1:2010. This is essential for applications such as pneumatic conveying, pharmaceutical
packaging, and high-precision CNC machining.

Technical Specifications and Performance Matrix

The following table provides a comparison of key metrics for the GA 11 series across different pressure variants
and configurations. These figures are based on 50 Hz models operating under standard reference conditions.



Metric GA 11 (Fixed Speed) GA 11VSD+ GA 11+ (High Perf)

Motor Power (KW/HP) 11/15 11/15 11/15

Max Pressure (bar) 75-13 4-13 75-13
Capacity (FAD) @ 7.5 bar ~1.84 m3/min 0.42 - 1.95 m3/min ~1.92 m3/min
Noise Level (dB(A)) 62 - 68 62 63

Cooling System Air Cooled Air Cooled Air Cooled
Transmission Belt/Gear Direct Drive (iPM) Gear

The Elektronikon® Control System

Central to the operation of the GA 11+ is the Elektronikon®microprocessor controller. This is not merely a
monitoring tool but an advanced management system that optimizes the compressor's performance. Key features
include:

¢ Automated Restart: Following a power failure, the system can safely restart without manual intervention.

e Service Indicators: Predictive maintenance alerts based on actual running hours and environmental
conditions.

« Remote Monitoring (SmartLink): Connectivity options allow users to monitor pressure, temperature, and
energy status via mobile or desktop interfaces, enabling proactive troubleshooting.

e Pressure Band Optimization: The ability to set multiple pressure bands to align with shift-based demand
changes.

Installation and Environmental Considerations

To ensure the longevity of a GA 11+ compressor, proper installation is critical. Despite the compact footprint of the
tank-mounted 270L models, several environmental factors must be managed.

Ambient Temperature and Ventilation

The GA 11 series is designed to operate in ambient temperatures up to 46°C (115°F). However, for every 5°C
increase in ambient temperature above 20°C, the efficiency slightly decreases, and the stress on the lubricant
increases. Proper ventilation must be provided to prevent the recirculation of hot exhaust air. In many installations,
ducting is used to vent the hot cooling air outside the building, which can also be repurposed for space heating
during winter months.

Acoustic Management

One of the primary benefits mentioned in the technical data is the low noise level, approximately 62 dB(A). This is
comparable to the sound of a normal conversation. This low noise profile allows the compressor to be installed
closer to the point of use (Workplace Air System), reducing the need for long piping runs and subsequent pressure
drops.

Maintenance Protocols and Troubleshooting

Reliability is built into the GA 11+ design, but adhering to a strict maintenance schedule is necessary to prevent



unplanned downtime. The primary maintenance items include the air filter, oil filter, oil separator, and the lubricant
itself.

Common Troubleshooting Scenarios

1. High Discharge Temperature: Often caused by a clogged oil cooler or low oil levels. In the GA 11+, the
Elektronikon will trigger an alarm at 105°C and a shutdown at 110°C to protect the element.

2. Oil Carryover: If oil is detected in the discharge air, the most likely culprit is a saturated oil separator element
or a malfunctioning minimum pressure valve.

3. Pressure Fluctuations: In fixed-speed units, this may indicate a leak in the sensing line or a faulty load/unload
solenoid valve. In VSD units, it may require recalibration of the pressure transducer.

Total Cost of Ownership (TCO) and ROI Analysis

When evaluating the purchase of a GA 11+ or GA 11 VSD+, it is vital to look beyond the initial capital expenditure
(CAPEX). A 10-year TCO analysis typically reveals that CAPEX represents only 10-15% of the cost, maintenance
5-10%, and energy 75-80%.

For a facility running 4,000 hours per year with an average load of 70%, the GA 11 VSD+ can offer a payback
period of less than two years compared to a standard fixed-speed unit. This is achieved through the elimination of
the unload cycle and the higher efficiency of the iPM motor across its entire speed range.

Operational Synergy: Tank-Mounted vs. Floor-Mounted

The GA 11 range is often available in two physical configurations. The tank-mounted version (usually on a 270L

or 500L receiver) is a plug-and-play solution ideal for smaller footprints. The receiver tank acts as a buffer, reducing
the number of motor starts and helping to stabilize pressure. The floor-mounted versionis  typically  preferred
when a large centralized air receiver is already present in the facility, or when the compressor is part of a multi-unit
installation controlled by an ES central controller.

Synthesizing Technical Excellence and Practical Utility

The Atlas Copco GA 11+ through 30 kW series represents a pinnacle of rotary screw engineering. By integrating
advanced aerodynamics, permanent magnet motor technology, and sophisticated digital controls, these machines
transition from being simple mechanical tools to intelligent industrial assets. For the 11kW class specifically, the GA
11 FF and VSD+ models provide a rare combination of high-pressure capability (up to 13 bar), low noise, and
extreme energy efficiency.

Choosing the right configuration requires a deep understanding of the facility's air demand profile. While the fixed-
speed GA 11+ remains a robust and reliable choice for constant-demand applications, the VSD+ variant is
undoubtedly the standard for any operation with fluctuating needs. Ultimately, the integration of the Full Feature
dryer and the Elektronikon system ensures that the air delivered is not only pressurized but is also dry, clean, and
produced at the lowest possible cost per cubic meter. As industrial standards for sustainability and energy
efficiency become more stringent, the technical innovations found in the GA 11-30 kW range provide a future-proof
foundation for industrial productivity.
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