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In the modern industrial landscape, compressed air is often referred to as the "fourth utility," standing alongside
electricity, water, and gas as an essential component of production environments. For small to medium-sized
enterprises (SMESs), the transition from traditional reciprocating piston compressors to rotary screw technology
represents a significant leap in operational efficiency and reliability. The Atlas Copco GX2 FF (Full Feature)

stands at the forefront of this technological evolution, offering a compact, quiet, and highly efficient solution for
businesses that require a continuous supply of high-quality compressed air. This article provides an exhaustive
technical analysis of the GX2 FF, exploring its engineering architecture, performance metrics, and the strategic
advantages it offers to sectors ranging from automotive repair to precision manufacturing.

The Shift to Rotary Screw Technology: A Paradigm Change

Historically, small workshops relied on piston compressors. While effective for intermittent use, piston machines
suffer from several inherent limitations: high noise levels, significant vibration, high discharge temperatures, and a
100% duty cycle limitation. The Atlas Copco GX series, particularly the GX2, was engineered to bring the benefits
of industrial-grade rotary screw technology to the SME market. Unlike pistons that use reciprocating motion, the
GX2 utilizes rotary screw elements, where two intermeshing rotors compress air continuously without the
mechanical stresses associated with stopping and starting a piston.

The Mechanical Advantage of the Rotary Screw

The core of the GX2 is its screw element. The process involves two helical rotors—a male and a female—that

rotate in opposite directions. As the rotors turn, the space between them and the housing decreases, compressing
the trapped air. This method provides a 100% duty cycle, meaning the machine can run 24 hours a day without
the risk of overheating or excessive wear, a feat impossible for standard reciprocating models. Furthermore, the oil-
injected nature of the GX2 ensures that the heat generated during compression is immediately captured by the
lubricant, which is then cooled in a dedicated heat exchanger.

Technical Anatomy of the Atlas Copco GX2 FF

The "FF" designation in the Atlas Copco nomenclature stands for Full Feature. This indicates that the unit is not
merely a compressor but a complete air plant, integrating several components into a single, space-saving
enclosure. This integration is critical for maintaining Air Quality Standards (ISO 8573-1), especially in
environments where moisture and contaminants can damage pneumatic tools or compromise product quality.

1.The Integrated Refrigerant Dryer

One of the standout features of the GX2 FF is the built-in refrigerant dryer. Compressed air naturally contains a

high concentration of water vapor. If left untreated, this vapor condenses in the piping system, leading to corrosion
and tool failure. The integrated dryer in the FF model cools the compressed air and removes the moisture before it
enters the air network. This ensures a Pressure Dew Point (PDP)that significantly enhances the longevity of



downstream equipment.

2. High-Efficiency Motor and Drive System

The GX2 is powered by a 2.2 kW (3 HP) high-efficiency motor, typically configured for 400V operations. Despite its
modest power consumption, the engineering of the drive system allows it to deliver a capacity of approximately 240
liters per minute (8.5 cfm) at a working pressure of 10 bar (145 psi). The motor is designed to withstand the
rigors of industrial environments, featuring IP55 protection and Class F insulation.

3. Sound Enclosure and Vibration Dampening

Noise pollution is a major concern in smaller workspaces. The GX2 FF is housed in a sound-insulated canopy that
reduces noise levels to as low as 61 dB(A). To put this in perspective, this is roughly equivalent to the sound of a
normal conversation. This low noise profile allows the compressor to be installed directly on the work floor, near the
point of use, without necessitating a separate, sound-proofed compressor room.

Technical Specifications and Performance Matrix

To understand the GX2 FF's position in the market, it is essential to analyze its technical specifications against its
counterparts in the GX series. The following table provides a comparative breakdown of the GX 2 through GX 5
models.



Feature GX 2 FF GX 3 FF GX 4 FF GX5FF

Motor Power (kW) 2.2 3.0 4.0 5.5
Motor Power (hp) 3.0 4.0 5.5 7.5
Capacity (I/s) @ 10 4.0 5.3 7.8 10.0
bar

Capacity (m3/min) 0.24 0.32 0.47 0.60
Noise Level (dB(A)) 61 61 62 64
Standard Tank Size 200 200 200 200

L

As illustrated, the GX2 is the entry-point model, optimized for efficiency and low-volume, high-consistency air
requirements. While the GX 7-11series offers higher horsepower (up to 15 HP), the GX 2 remains the preferred
choice for applications where 2.2 kW is sufficient to meet the load profile.

Engineering Principles: Thermodynamics and Efficiency

The efficiency of the Atlas Copco GX2 FF is rooted in its thermodynamic management. In an oil-injected screw
compressor, oil serves three primary functions: lubrication, sealing, and cooling. The oil is injected into the
compression chamber, where it forms a thin film between the rotors. This film prevents metal-to-metal contact and
seals the gaps between the rotors and the casing, preventing "internal leakage" or backflow of air.

Calculating Free Air Delivery (FAD)

The performance of the GX2 is measured by its Free Air Delivery (FAD). Unlike displacement, which is a
theoretical volume, FAD measures the actual volume of air delivered at the compressor outlet, corrected back to
the inlet conditions (ambient temperature and pressure). The formula for determining the actual air requirement for
a facility involves summing the CFM requirements of all tools and applying a duty factor:

Total Air Demand =:2 ...@ool CFM x Usage Factor) x 1.2 (Safety Margin)

With a delivery of ~8.5 CFM, the GX2 FF is ideal for powering a combination of pneumatic screwdrivers, small
spray booths, and dental equipment simultaneously.

Case Study: Implementation at Hurricane Doors

In a real-world application at Hurricane Doors in Dunloy, Co. Antrim, the implementation of an Atlas Copco GX2

FF coupled with an AIRnet piping systemdemonstrated the machine's reliability. The facility required a consistent
air supply for pneumatic assembly tools. By switching to the GX2 FF, the company achieved a more stable pressure
profile and eliminated moisture-related downtime. The integration of the AIRnet system—a high-performance
aluminum piping solution—further reduced pressure drops, ensuring that the 10-bar output of the GX2 was
delivered efficiently to the workstations with minimal energy loss.

The "Full Feature" Integration: Why Dry Air Matters



Many operators underestimate the cost of untreated air. When air is compressed, its ability to hold water vapor
decreases. In a standard GX2 EP (Economical Power) model without a dryer, this water would enter the air tank
and eventually the tools. The GX2 FF addresses this through a refrigerant cycle:

Pre-Cooling: The hot, compressed air enters the heat exchanger.

Refrigeration: A refrigerant circuit cools the air to approximately 3°C (37°F).

Condensation: Moisture condenses into liquid droplets.

Separation & Drainage: An electronic water drain removes the liquid from the system.

Re-Heating: The cold, dry air is slightly reheated to prevent pipe sweating before entering the plant.

akrownE

Installation and Maintenance Protocols

For the GX2 FF to operate at peak efficiency, adherence to specific installation and maintenance guidelines is
mandatory. Because the unit is tank-mounted(typically on a 200L or 250L receiver), it requires a level, solid floor
capable of supporting its weight (approx. 165 kg).

Maintenance Schedule for GX2 FF

¢ Daily: Check oil level and monitor the control panel for any service indicators.

¢ Every 500 Hours: Clean the coolers and the air filter. In dusty environments, this should be done more
frequently.

e Every 2,000 Hours: Replace the air filter and oil filter. Perform an oil change using Atlas Copco Roto-Inject
NDURANCE oil, specifically formulated for the GX series to prevent oxidation and sludge buildup.

e Every 4,000 Hours: Service the thermostatic valve and the minimum pressure valve. Inspect the drive belts for
tension and wear.

Common Troubleshooting Framework



Symptom Possible Cause Corrective Action

Low Discharge Pressure Air leaks in the piping or fouled air Inspect AIRnet connections; replace
filter. air filter element.
High Discharge Temp Low oil level or clogged oil cooler. Top up oil; clean cooler fins with

compressed air.

Water in Air Lines Dryer malfunction or drain valve Check dryer power supply; clean the
blockage. automatic drain trap.
Excessive Vibration Improper mounting or worn drive belt. Level the tank; check belt tension and
alignment.

Energy Efficiency and Total Cost of Ownership (TCO)

While the initial purchase price of a rotary screw compressor like the GX2 FF is higher than a piston equivalent, the

Total Cost of Ownership (TCO)is significantly lower over a 5-to-10-year period. Energy accounts for
approximately 70-80% of the lifetime cost of a compressor. The GX2's load/unload control system ensures that the
motor is not consuming full power when air demand is low. Furthermore, by providing clean, dry air, the FF model
reduces maintenance costs for all pneumatic tools connected to the system, representing a hidden but substantial
saving.

Environmental Impact

Atlas Copco’s commitment to sustainability is evident in the GX series. The low oil carryover (less than 3 mg/m3)
ensures that minimal oil enters the environment, and the high-efficiency motors comply with international MEPS
(Minimum Energy Performance Standards). For businesses looking to reduce their carbon footprint, the GX2 FF is
a responsible choice that balances industrial power with environmental stewardship.

Advanced Features and Controls

The GX2 FF is equipped with a user-friendly control panel that provides real-time data on the compressor’s status.
This includes pressure readings, running hours, and service warnings. Modern iterations of the GX series also offer
compatibility with SMARTLINK, Atlas Copco’s remote monitoring technology. SMARTLINK allows owners to track
the health of their compressor via a mobile app or web interface, providing proactive alerts before a minor issue
turns into a costly breakdown. This digital integration is a hallmark of the "Industry 4.0" readiness that Atlas Copco
builds into even its smallest industrial machines.

Conclusion: The Strategic Choice for Small Manufacturing

The Atlas Copco GX2 FF is more than just an air compressor; it is a sophisticated piece of industrial engineering
designed to empower small businesses with the same reliability and efficiency enjoyed by large-scale factories. By
integrating the compressor, tank, and dryer into a single, low-noise unit, Atlas Copco has removed the barriers to
high-quality air production. Whether it is the precision required in a dental laboratory, the reliability needed in an
automotive workshop, or the continuous demand of a manufacturing plant like Hurricane Doors, the GX2 FF
delivers consistent, clean, and cost-effective performance. Investing in such technology is a clear signal of a
business's commitment to quality, efficiency, and long-term operational success.
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