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In industrial compressed air systems, the management of condensate is not merely a secondary maintenance task; 

it is a critical engineering requirement for ensuring the longevity of downstream equipment and the quality of the 

final product. As atmospheric air is compressed, its temperature rises significantly, and its ability to hold water 

vapor decreases relative to its volume. When this air subsequently cools in after-coolers or distribution lines, 

moisture precipitates as liquid water. Without an effective removal strategy, this liquid—often mixed with lubricant 

carryover and atmospheric pollutants—leads to corrosion, pneumatic tool failure, and compromised production 

cycles. This article provides an in-depth technical analysis of Atlas Copco’s EWD 330 series and WSD water 

separators, exploring their mechanical principles, electronic control logic, and operational advantages.

The Thermodynamics of Condensate Formation

To understand the necessity of devices like the Atlas Copco EWD 330, one must first analyze the physics of air

compression. The capacity of air to hold water vapor is a function of temperature and volume, governed by Dalton’s

Law of Partial Pressures. When air is compressed from 1 bar (atmospheric) to 7 bar (gauge), its volume is reduced

to approximately one-eighth. While the volume decreases, the amount of water vapor remains initially constant until

the saturation point is reached.

As the air moves through an after-cooler, the temperature drops, drastically reducing the saturation vapor

pressure. The resulting excess moisture condenses into liquid. For example, a 100 kW compressor running at 70%

humidity can produce upwards of 50 liters of condensate in an eight-hour shift. This liquid is typically an acidic, oily

emulsion that is highly abrasive to pneumatic valves and actuators.

The Role of Water Separators (WSD Series)

The WSD water separatoracts as the first line of defense. Unlike filter-based systems, the WSD utilizes

centrifugal force. As the compressed air enters the separator, internal vanes induce a high-velocity cyclonic motion.

The heavier water droplets are flung against the outer walls by centrifugal force, where they lose velocity and

collect at the bottom of the housing. This mechanical separation is maintenance-free because it contains no

moving parts that are subject to wear or clogging, making it an essential pre-treatment stage before the air enters

the EWD drain or a refrigerated dryer.

Technical Architecture of the EWD 330 Electronic Drain

The Atlas Copco EWD 330represents a significant evolution from traditional manual or timer-based drains. It is

classified as an "Electronic Zero-Loss Drain." The primary objective of this technology is to discharge condensate

without allowing any compressed air to escape, which directly impacts energy efficiency.

Core Components and Sensor Logic

The EWD 330 operates using a sophisticated capacitive level sensor rather than a mechanical float. The internal 

chamber of the EWD 330 collects the condensate. The electronic control systemmonitors the liquid level via the



capacitive sensor, which can distinguish between air and water (or oil-water emulsions) based on the dielectric

constant of the medium.

•  Capacitive Level Sensor: Provides precise measurement without mechanical sticking, common in oily 

environments.

•  Large Discharge Orifice: The EWD 330 features a wide passageway designed to handle heavily contaminated 

condensate, reducing the risk of blockages from scale or sludge.

•  Solenoid-Operated Pilot Valve: Once the upper level is reached, the sensor triggers the solenoid, which opens 

the discharge valve.

The Zero-Loss Principle

In a standard timer-based drain, the valve opens at fixed intervals for a set duration. If there is no condensate, the 

valve opens anyway, venting expensive compressed air directly to the atmosphere. In contrast, the EWD 330

closes the discharge valve before the liquid level drops to the point where air can escape. This ensures that a

"liquid seal" is maintained at all times, preventing pressure drops and energy waste.

Comparative Analysis: Drainage Technologies

Choosing the correct drainage solution requires an evaluation of operational costs versus initial capital expenditure.

The following table compares the three primary types of drains used in industrial settings.



Feature Manual Drain Timer-Based Drain Electronic Zero-Loss 
(EWD 330)

Operating Principle Manual intervention by 
operator.

Solenoid opens on a fixed 
timer.

Capacitive sensor triggers 
on level.

Compressed Air Loss High (due to human error). Moderate to High. Zero.

Maintenance Requirement High (Constant monitoring). Moderate (Strainer 
cleaning).

Low (Integrated self-
monitoring).

Reliability Low (Subject to neglect). Medium (Prone to 
clogging).

High (Handles 
contaminated media).

Initial Cost Minimal. Low. Higher.

Energy Efficiency and ROI Calculations

The energy cost of compressed air is significant. A single 3mm orifice leaking air at 7 bar can cost thousands of 

dollars annually in wasted electricity. By implementing an EWD 330, the air loss is eliminated. For a large facility

with multiple drain points, the Return on Investment (ROI) for switching from timer-based drains to EWD units is

typically achieved within 6 to 12 months, purely based on energy savings.

Integration and Installation Field Guide

The installation of the EWD 330 and WSD separators must follow strict engineering protocols to ensure

performance. Improper piping is the leading cause of drain failure.

Step-by-Step Installation Procedure

1.  Positioning: The drain must be installed at the lowest point of the equipment it serves (e.g., the bottom of the 

receiver tank or after-cooler).

2.  Pressure Equalization: For systems where condensate flow is irregular, a balance line (equalizing line) may 

be required between the top of the EWD and the top of the condensate collection point to prevent air-locking.

3.  Inlet Connection: Ensure the inlet pipe has a downward slope toward the EWD 330 to facilitate gravity flow.

4.  Electrical Setup: The EWD 330 requires a power supply (typically 115V or 230V AC). Use the potential-free 

alarm contact to integrate the drain into the central plant monitoring system.

5.  Manual Bypass: It is highly recommended to install a Manual Drain Kit Pack (Part No. 2901159233) as a 

bypass. This allows for manual drainage during EWD maintenance without shutting down the entire air system.

Maintenance and the 2901159233 Kit

While the EWD 330 is designed for high reliability, it is not "fit and forget." The internal diaphragm and seals are 

subject to wear from acidic condensate. Atlas Copco provides specialized service kits, such as the 2901159233 

Manual Drain Kit Pack, which includes the necessary gaskets and valves to maintain the unit's integrity. Routine

inspections should focus on the capacitive sensor's cleanliness and the functionality of the integrated alarm LED.

Troubleshooting and Operational Intelligence

The EWD 330 is equipped with intelligent self-monitoring features. If the discharge cycle does not clear the

condensate (suggesting a blockage or massive inflow), the unit triggers an alarm condition.



Common Failure Modes and Solutions

•  Persistent Alarm LED: This usually indicates a blockage in the discharge pipe or a failed solenoid. Inspect the 

wide passageway for debris.

•  Continuous Air Leak: If air is escaping, the valve seat may be compromised by scale or particulate matter. 

Use the service kit to replace the diaphragm.

•  Air Locking: If the drain is full of water but won't discharge, check the pressure equalization line. Air trapped in 

the housing may be preventing the liquid from entering.

Advanced Mathematical Modeling of Condensate Load

Engineers can calculate the expected condensate load ($L$) using the following formula:

$L = V ––ÖW2�•

ho_{in} - Ð

ho_{out})$

Where:$V$ = Volume of air processed ($m^3/h$)$Ð

ho_{in}$ = Vapor density at inlet conditions ($g/m^3$)$Ð

ho_{out}$ = Vapor density at outlet conditions ($g/m^3$)

By calculating $L$, technicians can determine if a single EWD 330 is sufficient or if a higher capacity model, such

as the EWD 1500, is required for high-humidity environments or larger compressor outputs.

Synthesizing the Engineering Value of EWD Technology

The integration of Atlas Copco EWD 330 drains and WSD water separatorsrepresents a shift toward "smart"

compressed air management. By moving away from mechanical floats and timed cycles, facilities can achieve a

higher degree of operational stability. The ability of the EWD 330 to handle contaminated systems ensures that

even in the harshest industrial environments—where oil and solid particulates are prevalent—the condensate is

removed reliably.

Furthermore, the data-driven approach to condensate management, supported by technical manuals and 

standardized service kits, reduces the total cost of ownership. The EWD series does not just remove water; it 

protects the entire capital investment of the compressed air network. In an era where energy efficiency and carbon 

footprint reduction are paramount, the elimination of air loss via electronic level sensing is a mandatory standard for 

modern manufacturing. Through proper installation, the use of genuine kits like the 2901159233, and an

understanding of the underlying thermodynamics, engineers can ensure a dry, efficient, and reliable air supply for

all downstream applications.
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