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The industrial landscape relies heavily on the reliability and efficiency of portable compressed air systems. Among
the leaders in this sector, Atlas Copco’s XAS and XATS series—including the widely utilized XAS 67, XAS 68-12
PACE, and XATS 125—represent a pinnacle of engineering designed for versatility, durability, and high-
performance output. This technical analysis explores the mechanical intricacies, operational protocols, and
maintenance frameworks essential for maximizing the lifecycle of these units.

The Engineering Architecture of Rotary Screw Compressors

At the heart of the Atlas Copco XAS series is the oil-injected rotary screw element. Unlike reciprocating
compressors that use pistons to compress air in a pulsating fashion, the rotary screw provides a continuous, pulse-
free flow of air. The mechanism consists of two intermeshing rotors: a male rotor with four lobes and a female rotor
with six flutes. As these rotors turn, the volume between them and the housing decreases, compressing the
trapped air.

The Role of Qil Injection

In these models, oil serves four critical functions beyond simple lubrication: cooling, sealing, lubrication, and
noise dampening. The oil is injected into the compression chamber to absorb the heat generated by the
compression process (the heat of compression). This allows the compressor to operate at much lower
temperatures than a reciprocating unit, which is vital for the longevity of the seals and rotors. Furthermore, the oll
creates a fine film that seals the gaps between the rotors and the casing, preventing internal leakage (blow-back)
and significantly increasing volumetric efficiency.

Technical Specifications and Model Comparisons

Understanding the variations between models is crucial for field application. The following table provides a
comparison of key metrics across popular Atlas Copco portable units mentioned in technical documentation.



Feature / Specification XAS 67 Dd XAS 68-12 PACE XATS 125 DD7

Normal Working Pressure 7 bar (102 psi) 5 - 12 bar (adjustable) 10.3 bar (150 psi)
Actual Free Air Delivery 3.7 m¥/min 3.1-4.1m¥min 7.5 m¥/min

(FAD)

Engine Model Deutz F3M2011 Yanmar 4TNV88C Deutz BF4M2011
Cooling System Oil Cooled Liquid Cooled Qil/Air Cooled
Full Load Fuel Approx. 6.4 kg/h Variable (Eco-mode) Approx. 13.2 kg/h
Consumption

The PACE Technology Breakthrough

The XAS 68-12 PACE (Pressure Adjusted through Cognitive Electronics)system represents a significant shift
in compressor control. Traditional compressors are fixed-pressure machines; if you need more flow, you often have
to sacrifice pressure. PACE allows the operator to define the pressure via an electronic controller, and the system
automatically adjusts the flow to match. This effectively allows one machine to do the work of three, covering the
pressure range of 5 bar to 12 bar seamlessly.

Operational Dynamics: Start and Stop Instructions

Proper operational sequences are not merely suggestions; they are engineered requirements to prevent hydraulic
shock and oil carryover. When starting an Atlas Copco portable compressor, the following technical sequence
must be observed:

1. Pre-start Check: Ensure the unit is level. Check the engine oil level, the compressor oil level (via the sight
glass on the separator tank), and the coolant level.

2. Unloaded Start: The compressor should always start in an 'unloaded' state. The unloader valve remains
closed to ensure the engine does not have to fight the resistance of compressed air while reaching operating
temperature.

3. Warm-up Phase: Allow the engine to reach its optimal operating temperature (usually signaled by the
temperature gauge or a status light on the PACE controller).

4. Loading: Once warm, the discharge valve can be opened. The electronic regulator will then signal the speed-
actuator to increase engine RPM and open the inlet valve.

Correct Stopping Procedure

Abruptly shutting down a compressor under load can cause air and oil to be forced back through the air filter, a
phenomenon known as "blow-back." The correct procedure involves closing the air outlets, allowing the unit to run
unloaded for 2-3 minutes to cool the screw element, and then turning the starter switch to the 'OFF' position. For
models like the XAS 38, specific attention must be paid to the blow-down valve, which releases internal pressure
automatically upon shutdown.

Lubrication Science: Synthetic vs. Mineral Oil

The choice of lubricant is a primary factor in preventing varnishing and carbon buildupon the screw rotors. Atlas
Copco specifies two main types of oils for their portable ranges:



« PAROIL M (Mineral Qil): Designed for standard operating conditions. It provides high-quality oxidation
resistance and air-release properties but has a shorter service interval (typically 500 hours).

¢ PAROIL S (Synthetic Oil): Formulated for extreme temperatures and high-load environments. It offers superior
viscosity stability and can extend service intervals up to 1,000 hours. The use of synthetic oil is mandatory for units
operating in ambient temperatures above 40°C (104°F) or below -10°C (14°F).

The QOil Level Dynamics

Checking the oil level on an Atlas Copco unit requires precision. The level should be checked when the machine is
level and the oil is warm, but after the machine has been stopped for at least 10 minutes. This allows the oil in the
separator element and hoses to drain back into the receiver tank. Overfilling can lead to oil carryover into the
discharge air, while underfilling leads to overheating and potential element seizure.

Safety Systems and Maintenance Protocols

The XAS 67 Operators Manualemphasizes the role of safety devices. These are fail-safe mechanisms designed
to protect both the operator and the machine's mechanical integrity.

Key Safety Devices

< High Discharge Temperature Switch: Sensors located at the outlet of the compressor element. If the oil/air
mixture exceeds 120°C (248°F), the system triggers an immediate shutdown.

e Pressure Relief Valve: A mechanical valve on the separator tank that opens if the internal pressure exceeds
the rated maximum (e.g., 8.5 bar for a 7-bar machine).

¢ Minimum Pressure Valve: Ensures that a minimum internal pressure (usually around 4 bar) is maintained to
facilitate oil circulation, even when the discharge valves are wide open.

Scheduled Maintenance Framework

Maintenance must be proactive rather than reactive. The following matrix outlines the critical technical checkpoints
for the XAS and XATS series.



Interval Component Action Required

Daily Air Filters / Oil Levels Inspect dust collectors and verify
levels via sight glass.

50 Hours (Initial) Oil Filters / Bolts Change compressor oil filter; check
torque on engine mounts.

500 Hours Engine/Compressor Oil Change PAROIL M and replace
engine oilffilters.

1000 Hours Separator Element Replace the air/oil separator element
to prevent pressure drops.

Yearly Safety Valves Test and calibrate safety valves and
temperature switches.

Advanced Troubleshooting and Failure Analysis

When a compressor fails to perform, a systematic approach to troubleshooting is required. This involves analyzing
the interaction between the pneumatic system and the engine's governor.

Symptom: Compressor Overheating

If the unit shuts down due to high temperature, the technician must evaluate the following:

¢ Oil Cooler Restriction: External debris blocking the cooling fins or internal scaling preventing heat transfer.

* Thermal Bypass Valve Failure: This valve directs oil either to the cooler or directly back to the element
depending on temperature. If stuck, the oil may bypass the cooler entirely.

¢ Oil Level/Viscosity: Low oil volume or degraded oil will fail to absorb the heat of compression effectively.

Symptom: Excessive Oil in Discharge Air

Commonly known as "oil carryover," this issue is typically caused by a ruptured separator element. The separator
element is a coalescing filter that removes oil aerosols from the air stream. If the pressure drop across this element
exceeds 0.8 bar, it is likely clogged or damaged. Other causes include an obstructed oil scavenge line, which
prevents recovered oil from returning to the compression chamber.

Mechanical Dynamics: Rotation Direction

A common technical query involves the proper rotation direction. For Atlas Copco rotary screw compressors, the
rotation is strictly unidirectional (usually clockwise when facing the drive end). Operating the element in reverse,
even for a few seconds, can lead to immediate mechanical failure because the oil pump will not function, and the
rotors will clash due to the lack of hydrodynamic lubrication.

Environmental and Structural Considerations

The physical design of the XAS 67 and XAS 68facilitates maintenance through a "HardHat" or gull-wing canopy
design. These units utilize self-supporting gas struts that lift the hood in one piece. This is not just for convenience;
it ensures that the cooling airflow path is not obstructed by poorly fitted panels and allows for a 360-degree
inspection of the engine and element during operation.

Acoustic Engineering



Portable compressors are often used in urban environments. Atlas Copco employs sound-dampening baffles and a
vibration-isolated frame. The internal components are mounted on rubber "silent blocks" to reduce structural
resonance. Maintaining these mounts is critical, as excessive vibration can lead to hairline fractures in the high-
pressure steel piping.

Summary of Engineering Best Practices

The operational efficiency of an Atlas Copco compressor is a function of its maintenance rigor and the operator's
understanding of its pneumatic logic. By adhering to the PACE system's digital parameters, ensuring the use of
genuine PAROIL lubricants, and respecting the thermal limits of the screw element, organizations can ensure
their portable air supply remains a reliable asset for years.

Ultimately, the transition from mineral to synthetic oils, the shift from mechanical to electronic regulation (PACE),
and the integration of sophisticated safety monitoring systems have made the modern XAS series a complex but
highly capable piece of industrial machinery. Success in the field requires a combination of technical knowledge,
precise operational sequences, and a disciplined approach to the preventative maintenance schedules outlined in
the official technical manuals.
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