INDUSTRIAL ENGINEERING

Comprehensive Technical Analysis of Atlas Copco GA 110
to GA 160 VSD Compressors

Published: July 4, 2025 | Index ID: #242

The Evolution of Industrial Air Compression: A Technical Introduction

In the modern industrial landscape, compressed air is often referred to as the "fourth utility." From automotive
assembly lines to pharmaceutical packaging, the reliability and efficiency of compressed air systems are

paramount to operational success. The Atlas Copco GA 110 to GA 160 series, particularly the Variable Speed
Drive (VSD)variants, represents a pinnacle in rotary screw compressor engineering. These machines are
designed to provide high-quality compressed air even under the most demanding conditions, balancing the dual
requirements of high output and energy efficiency.

The GA series is engineered for durability, utilizing solid metal pipingand rigid construction to minimize vibrations
and prevent leaks—a common failure point in inferior systems using flexible hoses. This technical guide explores
the architectural nuances, operational mechanics, and maintenance protocols for the GA 110, GA 132, and GA 160
models, providing engineers and facility managers with the depth of knowledge required to optimize their
compressed air infrastructure.

Core Theoretical Framework: Rotary Screw Technology

At the heart of the GA 110-160 series lies the twin-element rotary screw. This technology operates on a positive
displacement principle. Two helical rotors—a male and a female—intermesh within a precision-machined housing.
As the rotors turn, the volume between them and the housing decreases, compressing the trapped air.

The Compression Cycle

1. Suction Phase: Air enters the compression chamber through the inlet valve. The rotors are positioned such
that the volume between the lobes is at its maximum.

2. Compression Phase: As the rotors rotate, the inter-lobe volume decreases. Oil is injected into the chamber to
serve three critical functions: lubrication of the bearings, sealing the gaps between the rotors, and cooling the air by
absorbing the heat of compression.

3. Discharge Phase: Once the air reaches the required pressure, the discharge port is uncovered, and the air-
oil mixture is expelled toward the separator vessel.

Mathematical Modeling of Efficiency

To evaluate the performance of these units, engineers often look at the Specific Energy Requirement (SER). The
SER is the amount of energy required to produce a specific volume of air at a certain pressure, typically expressed
as kW/m3/min. The formula is expressed as:

SER=P/Q
Where:P = Total electrical power input (kW)Q = Free Air Delivery (FAD) (m3/min)

For the Atlas Copco GA 110 VSD, the SER is dynamic because the power input (P) and the flow rate (Q) vary
according to the motor speed, ensuring that the machine operates near its peak efficiency point across a wide
demand spectrum.



Technical Specifications and Performance Metrics

The GA 110-160 range is bifurcated into fixed-speed models and Variable Speed Drive (VSD) models. While fixed-
speed units are ideal for applications with a constant air demand, VSD units are the gold standard for fluctuating
loads.

Comparison of GA 110, GA 132, and GA 160 Models

The following table outlines the technical variations across the core 100-125 psi range, based on standard air-
cooled configurations.



Feature / Model GA 110 (Fixed) GA 110VSD GA 132 (Fixed) GA 160VSD
Max Pressure (psi) 100 - 150 125-175 100 - 150 125-175
Capacity (FAD) @ ~700 cfm 143.8 - 750 cfm ~850 cfm 190 - 1050 cfm
100 psi

Motor Power (kW) 110 kW 110 kW 132 kW 160 kW
Cooling System Air or Water Air or Water Air or Water Air or Water
Piping Material Solid Metal Solid Metal Solid Metal Solid Metal

Understanding Flow Rate Variance

As noted in technical documentation (GA 110-100), the Volume Flow Rate is subject to a tolerance of +/- 10%
depending on ambient conditions such as altitude, humidity, and temperature. This is why site-specific
commissioning is essential for ensuring that the compressor meets the precise needs of the pneumatic tools or
processes it supports.

Engineering Deep Dive: Variable Speed Drive (VSD) Mechanics

The most significant advancement in the GA 110-160 series is the integration of VSD technology. Traditional
compressors use a load/unload cycle, where the motor runs at full speed even when air demand is low, wasting
energy through blow-off and idling.

The Inverter Principle

A VSD compressor uses an uninterrupted frequency inverterto adjust the motor's rotational speed. By varying
the frequency of the electrical supply, the compressor matches its output exactly to the air demand. This eliminates
the "no-load" power waste mentioned in technical manuals, where a compressor might still consume 20-30% of its
full-load power while producing zero air.

Benefits of VSD Integration:

e Energy Savings: Average energy savings of up to 35% compared to fixed-speed units.

e System Pressure Stability: VSD maintains a stable net pressure within 0.1 bar (1.5 psi), reducing leaks in the
downstream piping.

« Reduced Starting Torque: No current peaks during start-up, protecting electrical components and avoiding
utility penalties.

Operational Integrity: The Role of Solid Metal Piping

A recurring theme in the Atlas Copco GA series technical specifications is the use of solid metal piping. In many
industrial compressors, high-pressure air and oil are moved through flexible reinforced hoses. While cheaper to
manufacture, hoses are prone to degradation from heat and vibration, leading to leaks or catastrophic bursts.

The GA 110-160 utilizes rigid, corrosion-resistant metal piping. This design choice provides several advantages:

e Thermal Stability: Metal pipes effectively dissipate heat and do not soften under high discharge temperatures.
¢ Leak Prevention: Rigid connections maintain their seal better over thousands of operational hours, ensuring
that the energy spent compressing the air is not lost to the atmosphere.



* Maintenance Reduction: Unlike hoses, which typically require replacement every 2-4 years, solid metal piping
is designed to last the entire life of the compressor.

Maintenance and Field Service Protocols

To ensure a long service life and optimum efficiency, adhering to the Instruction Bookprotocols is non-negotiable.
The Atlas Copco GA 110 requires a structured maintenance regimen categorized by running hours.

Standard Service Intervals

1. Every 4,000 Hours: Replacement of the oil filter, air filter element, and oil separator element. Analysis of the
lubricant (e.g., Roto-Inject Fluid or Roto-Xtend) is also recommended.

2. Every 8,000 Hours: Comprehensive service including the 4,000-hour tasks plus maintenance of the minimum
pressure valve, thermostatic valve, and the inlet valve kit.

3. Motor Lubrication: Regreasing of the motor bearings according to the specific motor manufacturer's
guidelines, typically every 2,000 to 4,000 hours depending on the environment.

The Elektronikon® Control System

Modern GA 110-160 units are equipped with the Elektronikon® controller. This is not just a display screen; it is an
onboard computer that monitors safety sensors, controls the VSD inverter, and tracks service intervals. It provides

real-time data on discharge pressure, element outlet temperature, and runtime. Integrated SMARTLINKtechnology
allows for remote monitoring, enabling service centers to diagnose issues before they lead to downtime.

Troubleshooting Common Operational Challenges

Even the most robust engineering can face challenges in harsh industrial environments. Below is a diagnostic
matrix for common GA series issues.



Symptom Potential Cause Recommended Solution

High Discharge Temperature Clogged oil cooler or low oil level. Clean the cooler fins and verify oil
level via the sight glass.

Excessive Oil Carryover Saturated oil separator or faulty Replace the separator element and
scavenge line. clean the scavenge line orifice.

Compressor Fails to Load Faulty solenoid valve or pressure Check electrical connections to the
Sensor error. solenoid; calibrate pressure sensors.

Technical Implementation: Site Preparation and Installation

Proper installation of a 110kW to 160kW compressor is a significant engineering undertaking. The GA 110-100 and
GA 110 VSD-125 manuals emphasize several critical environmental factors:

Ventilation Requirements

An air-cooled GA 160 generates a significant amount of heat. If the compressor room is not properly ventilated, the
unit will recirculate hot air, leading to thermal shutdowns. The formula for required ventilation air flow (V) is:V =H /(<
* Cp * 9BBkere H is the heat dissipated by the compressor, <s air density, Cp is specific heat, and 9E@ the
allowable temperature rise (usually 5-10°C).

Electrical Infrastructure

These units require a stable 3-phase power supply. For a GA 160, the cable sizing must account for the full load
current plus a safety margin. VSD units, while having lower starting currents, require proper shielded cabling
(EMC-compliant) to prevent high-frequency interference from the inverter from affecting other sensitive electronics
in the facility.

Case Study: Energy Optimization in a Manufacturing Facility

Consider a facility operating a fixed-speed 110 kW compressor at 70% load for 6,000 hours per year. By switching
to a GA 110 VSD, the facility can eliminate the energy wasted during unloaded running.

¢ Fixed Speed Cost: (110kW * 0.7 load * 6000h) + (110kW * 0.25 unload * 1800h) = ~511,500 kWh.
¢ VSD Cost: (110kW * 0.7 load * 6000h * 0.95 efficiency correction) = ~438,900 kWh.

The resulting savings of over 70,000 kWh per year, at an average industrial rate of $0.12/kWh, results in annual
savings of $8,400, not including the reduction in mechanical wear and tear from fewer start/stop cycles.

Strategic Implications for High-Capacity Compression

The decision to implement an Atlas Copco GA 110-160 series compressor should be viewed as a long-term
strategic investment. The integration of solid metal piping, advanced screw elements, and intelligent control
systems ensures that the total cost of ownership (TCO) remains low despite the initial capital expenditure.

For facilities aiming for Industry 4.0 readiness, the data-rich environment provided by the Elektronikon® controller
allows for predictive maintenance and seamless integration into building management systems. Ultimately, the GA
series represents a synthesis of mechanical reliability and digital intelligence, providing a stable foundation for
industrial productivity. By following the rigorous safety and maintenance instructions provided in the technical



manuals, users can expect decades of reliable service, ensuring that their "fourth utility" remains as consistent as
the electricity that powers it.
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