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In the landscape of heavy-duty industrial manufacturing, compressed air is often referred to as the \"fourth utility.\"
For operations requiring a high volume of reliable, 100% duty-cycle air, the Atlas Copco GA200through GA315
series has established itself as an industry benchmark. These oil-injected rotary screw compressors are
engineered to deliver consistent performance in the most demanding environments, ranging from mining and
cement production to large-scale automotive assembly. This guide provides a comprehensive technical breakdown
of the GA200 series, exploring its mechanical architecture, energy efficiency profiles, and operational maintenance
requirements.

1. Technical Architecture and Core Mechanics

The Atlas Copco GA200 is built around the fundamental principle of oil-injected rotary screw compression. At the
heart of the machine is the element—the screw—consisting of a male and female rotor. As these rotors turn, the
space between them and the housing decreases, compressing the trapped air. The inclusion of oil in this process
serves three critical functions: lubrication of the bearings, sealing of the internal clearances between rotors to
prevent backflow, and cooling by absorbing the heat of compression.

The Drive Train and Motor Design

Unlike smaller units, the GA200-315 series utilizes a high-efficiency 4-pole electric motor specifically designed for
low operating speeds. This design choice is critical for longevity. A lower RPM (Rotations Per Minute) reduces the
friction and wear on the bearings and the screw element. As noted in technical CAGI data sheets, the GA200
typically features a 200 kW (approx. 270 hp) motor. These motors are often IP55 rated, ensuring protection against
dust and water, which is essential for stationary air compressors located in industrial plants.

Air-Cooled vs. Water-Cooled Systems

The GA200 series is available in two primary cooling configurations. The choice between them significantly impacts
the facility's infrastructure requirements:

« Air-Cooled (GA 200): Utilizes large high-capacity fans to pull ambient air through the oil cooler and aftercooler.
This version is popular for its ease of installation but requires significant ventilation to manage the heat rejected into
the compressor room.

* Water-Cooled (GA 200W): Uses a heat exchanger connected to a cooling water circuit (cooling tower or
chiller). This is often more efficient for very large installations where the heat can be carried away by water, allowing
for a more compact footprint and lower ambient temperatures in the compressor room.

2.Variable Speed Drive (VSD) vs. Fixed Speed Logic

One of the most significant advancements in the GA series is the Variable Speed Drive (VSD)technology.
Industrial air demand is rarely constant; it fluctuates based on production cycles, shift changes, and tool usage.

Fixed Speed Performance

A standard GA 200 Fixed Speedcompressor operates on a load/unload cycle. It runs at full speed to reach a set



pressure (load) and then runs at full speed without producing air (unload) once the pressure is reached. While
reliable, this leads to significant energy waste during the unload phase and creates pressure fluctuations in the
system.

VSD Energy Optimization

The GA 200 VSD models integrate an internal frequency inverter that adjusts the motor's speed to match the exact
air demand. If the facility only needs 50% of the air capacity, the motor slows down to 50%. This results in several
benefits:Energy Savings: Elimination of the unload power consumption and the ability to operate at a lower
average pressure.Stable System Pressure: Pressure is maintained within a 0.1 bar range, protecting sensitive
downstream equipment.No Starting Peaks:VSD units avoid the massive current spikes associated with Star-Delta
starters used in fixed-speed machines.

3. Performance Metrics and Comparison Matrix

To understand the operational capacity of these units, we must look at the Free Air Delivery (FAD) and the
Specific Energy Requirement (SER). The following table compares the typical specifications for the GA200
through GA315 range based on standard 7.5 bar to 8.6 bar (125 psig) configurations.



Metric GA 200 (Fixed) GA 250 (Fixed) GA 315 (Fixed) GA 315VSD
Nominal Motor Power 200 kW 250 kW 315 kW 315 kW

Max Working 7.5 -13 bar 7.5 - 13 bar 7.5 - 13 bar 4 - 13 bar
Pressure

FAD at 7.5 bar (m3/ 34.92 44.20 55.80 Variable up to 56.1
min)

FAD at 100 psi (cfm) ~1233 ~1560 ~1970 ~1980

Cooling Options Air / Water Air / Water Air / Water Water Cooled

Note: Data based on CAGI standard test conditions. Actual performance may vary based on ambient temperature
and altitude.

4. The Role of the Elektronikon® Controller

Modern GA200 compressors are equipped with the Elektronikon®control system. This is not merely a display
panel but a sophisticated industrial computer that monitors dozens of data points per second. Key functions include:

¢ Automatic Restart: Ensures the compressor resumes operation after a power failure.

e Dual Pressure Setpoints: Allows the facility to run at lower pressure during weekends or night shifts to save
energy.

e Service Forecasting: The controller tracks the condition of the oil, filters, and motor, alerting operators exactly
when maintenance is required based on actual running conditions rather than just a timer.

¢ Remote Monitoring (SMARTLINK): Enables facility managers to view real-time data and receive fault alerts on
mobile devices, preventing unplanned downtime.

5.Thermodynamic Principles: Heat Recovery and Efficiency

In any air compressor, nearly 94% of the electrical energy consumed is converted into heat. In a 200 kW machine,
this is a massive amount of thermal energy that is typically wasted. The GA200 series can be equipped with an
Energy Recoverysystem. This system consists of an oil-to-water heat exchanger that captures the heat from the
compression cycle.

By integrating this into the facility's boiler feed or process water system, operators can recover up to 90% of the
motor's power as hot water (up to 90°C). This significantly reduces the facility's carbon footprint and lowers the
utility costs for other industrial processes.

6. Installation and Field Implementation Guide

Deploying a GA200requires careful engineering of the compressor room. Because these machines handle high
volumes of air, the intake and exhaust requirements are critical.

Ventilation Requirements

For an air-cooled GA200, the cooling fan moves thousands of cubic meters of air per hour. If the room is not

properly ventilated, the compressor will recirculate its own hot exhaust, leading to high-temperature trips. The

formula for required ventilation flow (Q) is generally: Q = P / (1.21 x 9ERvhere P is the heat rejection in kW and 9E@ is



the allowable temperature rise.

Piping and Air Quality

The \"Full Feature\" (FF) version of the GA200 includes an integrated refrigerant dryer. This is vital for protecting
downstream piping from corrosion. For facilities requiring ultra-clean air (ISO Class 1 or 2 for particles and oil),
additional line filters (UD+ and PD+ grades) must be installed after the compressor's discharge. It is recommended
to use stainless steel or aluminum piping for the main header to prevent scale buildup that can clog pneumatic tools.

7. Maintenance and Troubleshooting Framework

To achieve the 97,000+ operating hours seen in used GA200 units, a strict preventative maintenance schedule
must be followed. The following matrix outlines the critical service intervals.

Service Interval Matrix



Interval (Hours) Component Focus Action Required

500 Hours Filters & Cleanliness Clean the dust filters and check oil
levels. Inspect for leaks.

4,000 Hours Oil & Air Filters Replace the oil filter, air filter, and
perform an oil analysis.

8,000 Hours Separator & Oil Replace the oil separator element and
change the full oil charge. Check
check-valves.

24,000 Hours Element & Bearings Comprehensive inspection of the
screw element and motor bearing
regreasing/replacement.

Common Operational Challenges and Solutions

Even the most robust machines face challenges. Below are common failure modes for large-scale stationary
COMpressors:

1. High Discharge Temperature: Often caused by a clogged oil cooler or low oil levels. Solution: Clean the
cooler fins with compressed air or a chemical wash (if water-cooled) and verify thermostatic valve operation.

2. QOil Carryover: If oil is appearing in the air lines, the separator element may be saturated or ruptured.
Solution: Replace the separator and ensure the scavenger line is not blocked.

3. Unusual Vibration: This can indicate motor bearing wear or misalignment. Solution: Perform a vibration
analysis and check the coupling between the motor and the element.

8. Summary of Strategic Implications

Investing in an Atlas Copco GA200is a strategic decision that affects the long-term operational costs of a facility.
While the initial capital expenditure (CAPEX) for a VSD or Full Feature model is higher, the reduction in operating
expenditure (OPEX)—specifically energy and maintenance costs—provides a rapid Return on Investment (ROI). By
utilizing the Elektronikon® controller's data and considering options like heat recovery, manufacturers can
transform their compressed air system from a cost center into a model of industrial efficiency.

As global industries move toward more sustainable practices, the ability to monitor Specific Energy Requirement
(SER) and minimize waste through VSD technology becomes not just an advantage, but a necessity for remaining
competitive in high-output manufacturing sectors.
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