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In the realm of industrial compressed air systems, the presence of moisture is an inevitable byproduct of the 

compression process. As atmospheric air is drawn into a compressor and pressurized, its ability to hold water 

vapor decreases significantly, leading to the formation of liquid condensate. If not managed effectively, this 

condensate can cause catastrophic failures, including pipeline corrosion, pneumatic tool degradation, and 

compromised end-product quality. The Atlas Copco EWD 50series represents the pinnacle of electronic, zero-loss

condensate drainage technology, designed to address these challenges with high precision and reliability.

The Critical Role of Condensate Management in Industrial Pneumatics

Industrial compressed air is rarely just "air." It is a complex mixture of gases, water vapor, and particulate matter. 

When air is compressed, the concentration of these contaminants increases. For instance, at a pressure of 7 bar 

(100 psi), air is compressed to one-eighth of its original volume. This means the moisture content is also 

concentrated eightfold. Without an efficient drainage system like the Atlas Copco EWD 50, this moisture will

saturate the air lines, leading to several operational hazards:

•  Corrosion: Liquid water reacts with metal piping, creating rust that flakes off and clogs downstream 

components.

•  Lubricant Emulsification: Water can mix with compressor oil, reducing its lubricating properties and increasing 

wear on internal components.

•  Product Contamination: In industries such as food and beverage or pharmaceuticals, moisture in the air line 

can lead to bacterial growth or direct spoilage of products.

•  Freezing: In colder climates, undrained water can freeze within pipes, causing blockages or physical ruptures.

The Physics of Condensation Formation

The amount of water vapor air can hold is determined by its temperature and pressure. This is governed by the 

Psychrometric Chart. When air is cooled (such as in an aftercooler) or further compressed, it reaches its 

Pressure Dew Point (PDP). Beyond this point, water vapor must transition into liquid form. The Atlas Copco EWD

50 is specifically engineered to handle the discharge of this liquid without the simultaneous loss of compressed air

—a common inefficiency in older, timer-based or manual drainage systems.

Technical Architecture of the Atlas Copco EWD 50

The Atlas Copco EWD 50 (including variants like the EWD 50 L) is an electronic, no-loss condensate drain. Unlike

traditional solenoid drains that open at fixed intervals regardless of how much water is present, the EWD series

utilizes a sophisticated sensor-driven mechanism. This ensures that only liquid is discharged, preserving the

expensive compressed air that the system has worked to generate.

Core Components and Materials

The device is built with high-grade industrial materials to ensure longevity in harsh environments. Specific part 



numbers such as 8102044040 and 8102043174refer to specific configurations (e.g., 230V AC or 24V AC/DC

versions). Key components include:

•  Capacitive Level Sensor: A non-contact sensor that detects the level of condensate within the internal 

reservoir.

•  Electronic Control Module: The "brain" of the unit that processes sensor data and triggers the discharge cycle.

•  Diaphragm Discharge Valve: A large-orifice valve designed to handle thick emulsions and particulate matter 

without clogging.

•  Alarm Contact: Integrated circuitry that provides remote monitoring capabilities, alerting operators to potential 

blockages or malfunctions.

Operational Workflow: The Zero-Loss Mechanism

The operation of the EWD 50 follows a precise, four-stage technical cycle:

1.  Collection: Condensate enters the EWD 50 through the inlet and accumulates in the internal housing.

2.  Detection: As the liquid level rises, the capacitive sensor monitors the volume. Once the upper limit is 

reached, a signal is sent to the electronic controller.

3.  Discharge: The controller activates the solenoid-controlled diaphragm. The pressure of the compressed air 

system itself is used to force the condensate out through the discharge port.

4.  Closure: Crucially, the valve closes before any compressed air can escape. A residual layer of water is 

maintained at the bottom of the reservoir to act as a seal, ensuring "zero-loss" performance.

Comparative Analysis: EWD 50 vs. Conventional Drainage Solutions

To understand the economic and technical value of the EWD 50, it is necessary to compare it against traditional

methods such as manual valves, float-based drains, and timed solenoid valves.



Feature Manual Drain Valve Timed Solenoid Valve Atlas Copco EWD 50 
(Zero-Loss)

Air Loss High (dependent on 
operator)

Moderate to High (opens 
even if dry)

Zero (sensor-driven 
closure)

Maintenance Frequent manual 
intervention

Medium (clogs easily) Minimal (wide discharge 
orifice)

Reliability Low (human error) Moderate (mechanical 
failure)

High (solid-state 
electronics)

Clog Resistance Low Very Low (tiny orifice) Very High (large cross-
section)

Total Cost of Ownership High (due to air loss/labor) Medium Low (highest ROI)

Economic Impact of Compressed Air Leaks

Compressed air is often referred to as the "fourth utility" because of its cost. A single 3mm (1/8") hole in a 7-bar

system can leak approximately 11 liters of air per second. A timed solenoid valve that stays open for just a few

seconds too long several times an hour can waste thousands of dollars annually. The EWD 50 eliminates this

waste entirely, often paying for itself within the first 6 to 12 months of operation.

Integration and Installation Guidelines

Proper installation of the Atlas Copco EWD 50(Part No. 8102 0435 05 or similar) is vital for maintaining the

integrity of the zero-loss seal and ensuring efficient drainage.

Mounting and Piping Requirements

The EWD 50 should be installed at the lowest point of the system component it is serving (e.g., aftercooler, air

receiver tank, or dryer). Key installation steps include:

•  Vertical Orientation: The unit must be mounted vertically to allow gravity to assist in condensate collection and 

sensor accuracy.

•  Balance Line: For applications where air flow might cause a pressure differential that prevents condensate 

from entering the drain, a pressure balance line (vent line) should be installed between the top of the EWD 50 and 

the component being drained.

•  Inlet Strainer: While the EWD 50 has a wide discharge path, installing a coarse Y-strainer upstream can 

prevent large debris from damaging the internal diaphragm.

Electrical Configuration

The EWD 50 is available in various voltage configurations to match global industrial standards. For example, part 

8102043174 is typically a 230V AC unit, while other variants support 24V AC/DC. The unit features an IP65 rating,

making it resistant to dust and water jets, which is essential for industrial environments.

The WSD, IWD, and EWD Product Ecosystem

Atlas Copco provides a tiered range of moisture management tools. Understanding where the EWD 50 fits within

this ecosystem helps in selecting the right equipment for specific flow rates and contamination levels.



Comparison of Atlas Copco Drain Series



Series Type Primary Application Key Feature

WSD Series Water Separator Compressor Outlet / 
Aftercooler

Centrifugal separation of 
bulk water

WD Series Manual/Automatic Drain Basic utility air Simple, float-operated 
mechanism

IWD Series Integrated Zero-Loss Built-in compressor 
components

Compact footprint for OEM 
integration

EWD Series Electronic Zero-Loss Dryers, Filters, Receivers Electronic monitoring and 
alarm contacts

Sizing the EWD Series

While the EWD 50 is a versatile unit, Atlas Copco offers larger models such as the EWD 65, 138, and 275 for 

higher flow capacities. Sizing is determined by the Compressor FAD (Free Air Delivery)and the ambient humidity

levels. In tropical environments with high humidity, a larger EWD unit may be required even for a medium-sized

compressor.

Maintenance and Troubleshooting Field Guide

Although the EWD 50 is designed for "minimal maintenance," periodic checks ensure the system remains at peak

efficiency. The integrated LED status indicators provide immediate feedback on the unit's health.

Status Indicators and Diagnostics

•  Green LED: Power is on, and the unit is functioning correctly.

•  Flashing Red LED: This indicates an alarm condition. The unit has attempted to discharge multiple times but 

the level sensor still detects liquid. This usually points to a blockage in the discharge line or a heavily fouled sensor.

•  Manual Test Button: Every EWD 50 includes a manual override button. Operators should press this during 

routine inspections to verify that the diaphragm is moving freely and the discharge path is clear.

Troubleshooting Common Issues

1.  Continuous Air Bleed: If the unit is constantly venting air, there may be debris trapped under the diaphragm 

seat. The unit should be depressurized and the valve assembly cleaned.

2.  Unit Not Draining: Check for a "vacuum lock." If a balance line was not installed, air may be trapped in the 

reservoir, preventing water from entering. Ensure the inlet pipe has a downward slope toward the drain.

3.  Electrical Failure: Verify that the supply voltage matches the specification on the nameplate (e.g., 24V vs 

230V). Check the internal fuse if the Green LED is not illuminated.

Case Study: Optimizing a 50kW Compressor Installation

Consider a manufacturing facility utilizing a 50kW compressor running 24/7. Initially, the system used timed

solenoid valves on the air receiver and the refrigerated dryer. During a technical audit, it was discovered that these

valves were losing approximately 0.5 m³/min of compressed air due to excessive open times.

By replacing the legacy valves with Atlas Copco EWD 50 units, the facility achieved the following:

•  Energy Savings: Reduction in compressor load lead to an annual energy saving of approximately $1,200 per 

year.



•  Consistent Pressure: The elimination of periodic "pressure drops" caused by large solenoid valves opening 

improved the performance of sensitive pneumatic actuators on the production line.

•  Maintenance Reduction: The previous valves required cleaning every month due to oil-water emulsion 

buildup. The EWD 50 units ran for 18 months before requiring a basic service kit replacement.

Strategic Implications for System Longevity

Adopting the EWD 50 is more than just a maintenance decision; it is a strategic investment in the infrastructure of a 

facility. By ensuring that condensate is removed precisely as it forms, without wasting the energy used to compress 

air, companies align themselves with modern ESG (Environmental, Social, and Governance) goals and ISO 

50001 energy management standards.

The robust design of the EWD 50, particularly the versions supporting 24V 50/60Hz (Part No. 8102 0435 05),

allows for integration into modern SCADA (Supervisory Control and Data Acquisition) systems. The alarm contact

can be wired directly into a central control room, ensuring that any drainage failure is addressed before moisture

reaches critical downstream processes.

In summary, the Atlas Copco EWD 50 represents a sophisticated intersection of fluid mechanics and electronic

control. Its ability to handle varying levels of condensate—from pure water to oily emulsions—makes it an

indispensable component for any high-performance compressed air system. Whether you are managing a small

workshop or a massive industrial plant, the transition to electronic zero-loss drainage is a fundamental step toward

operational excellence and cost-efficiency.
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