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In the demanding environments of marine engineering and industrial power generation, the purity of fuel and 

lubricating oils is not merely a preference but a critical operational necessity. For decades, Alfa Laval has stood at 

the forefront of centrifugal separation technology, providing robust solutions to remove contaminants such as water, 

sludge, and fine solids from mineral oils. Central to this legacy are the WHPX, MAPX, and MMPX series 

separators. These systems utilize high-speed centrifugal force to ensure that engines and heavy machinery are 

protected from the catastrophic wear caused by particulate matter and moisture. This guide provides an exhaustive 

technical analysis of the Alfa Laval separation systems, focusing on the WHPX 405-413 and 505-507 series, their 

mechanical architecture, and the evolution of their control systems from manual operation to the EPC 60 retrofit

and Siemens-based PLC automation.

The Core Principles of Centrifugal Oil Purification

The fundamental objective of an oil purifier is to accelerate the natural sedimentation process. In a gravity tank, 

impurities settle over time based on density differences. However, in a centrifugal separator, this process is 

intensified by several thousand 'G's. The efficiency of this separation is governed by Stokes' Law, which describes

the settling velocity of a particle in a fluid medium. By rotating the fluid at high speeds, the effective gravitational

force increases, allowing even microscopic particles (as small as 2-5 microns) to be expelled from the oil stream.

Mechanical Architecture of the Centrifuge Bowl

The 'heart' of the Alfa Laval system is the bowl assembly. Inside the bowl, a series of conical disc stacks increases 

the effective settling area. As the oil enters the bowl through the distributor, it is spread into thin layers between 

these discs. The centrifugal force drives the heavier components (water and sludge) outward toward the bowl 

periphery, while the cleaned oil moves inward toward the center. In the WHPX series, the bowl is a 'self-cleaning' 

type, meaning it can eject accumulated solids while the machine is running at full speed, thanks to the sliding 

bowl bottom mechanism.

Detailed Analysis of the WHPX Series (405, 407, 409, 413)

The WHPX series (such as the 407, 409, and 413 models) represented a significant leap in separation technology, 

introducing partial discharge capabilities. Unlike earlier manual-clean models (such as the MAB series), the WHPX 

is designed for continuous operation with automated sludge discharge cycles. The system utilizes operating water

to control the movement of the sliding bowl bottom. When the seal is 'opened' for a fraction of a second, the

accumulated sludge is expelled through discharge ports by the massive internal pressure.

Technical Specifications and Throughput Comparison

The following table provides a technical comparison of the most common WHPX models found in marine and

industrial applications:



Model Number Maximum 
Throughput (L/h)

Motor Power (kW) Bowl Speed (RPM) Application 
Suitability

WHPX 405 1,500 - 2,200 3.0 8,400 Small vessels, 
auxiliary generators

WHPX 407 2,800 - 4,000 5.5 7,300 Main engine lube oil, 
MGO

WHPX 409 4,500 - 6,500 7.5 6,500 Heavy Fuel Oil 
(HFO) treatment

WHPX 413 10,000 - 15,000 15.0 5,100 Large scale power 
plants, VLCCs

Each of these models requires precise calibration of the gravity disc(or regulating ring). Selecting the correct disc

size is dependent on the density, viscosity, and temperature of the oil being treated. An incorrect disc selection will

result in 'breaking the seal,' where oil is lost through the water outlet, or conversely, water is not properly removed

from the oil.

The Evolution of Control Systems: From Manual to EPC 60

The operation of an Alfa Laval separation system has evolved from manual valve manipulation to sophisticated 

electronic control. The older MAPX and early WHPX systems often relied on timing units that triggered discharges 

at fixed intervals. However, modern retrofits and newer installations utilize the EPC 60 (Electronic Process 

Control) system or Siemens PLC integrations.

The EPC 60 Retrofit Advantage

Many operators of older WHPX 505 or 407 units are now opting for the EPC 60 Retrofit. This upgrade replaces the

mechanical timers and pneumatic controls with a digital interface. The benefits include:

•  Precision Discharge: Minimizes the loss of 'good oil' during sludge ejection by using sensors to detect the 

exact interface level.

•  Automated Monitoring: Real-time tracking of vibration, temperature, and flow rates, triggering alarms before 

mechanical failure occurs.

•  Fault Logging: Assists technical personnel in identifying why a 'low pressure' or 'high vibration' alarm 

occurred, reducing troubleshooting time.

Maintenance Protocols and the Importance of Genuine Spare Parts

As noted in the Operator's Service Manuals for the HMRPX 510 and WHPX series, regular maintenance is non-

negotiable. The high rotational speeds (often exceeding 8,000 RPM) mean that even minor imbalances can lead to 

catastrophic failure. The bearing boxeson Alfa Laval systems are precision-engineered components that require

specific lubrication and vibration monitoring.

The Intermediate Service (IS) vs. Major Service (MS)

A standard maintenance schedule typically follows these guidelines:

1.  Intermediate Service (IS) (Every 2,000 - 3,000 hours): Includes inspection of the bowl, cleaning of the disc 

stack, and replacement of basic O-rings and seals.



2.  Major Service (MS) (Every 8,000 - 12,000 hours): Includes a complete teardown of the gear set, 

replacement of the vertical and horizontal shaft bearings, and inspection of the friction clutch pads.

Using genuine Alfa Laval spare parts is critical. Third-party O-rings may fail under the extreme heat and chemical 

exposure of HFO (Heavy Fuel Oil). Furthermore, the Alfa Laval cleaning liquid (P605)is specifically formulated to

remove 'baked-on' carbon deposits from the disc stack without corroding the high-grade stainless steel surfaces.

Troubleshooting Common Operational Challenges

Technical personnel often encounter specific failure modes during the lifecycle of a WHPX or MAPX system.

Understanding the root causes is essential for maintaining uptime.

1. Failure to Build Bowl Pressure

If the bowl does not close (i.e., it continuously leaks water or oil through the sludge ports), the primary culprit is 

often the operating water supply. If the water pressure is too low, the sliding bowl bottom will not rise to seal 

against the bowl hood. Alternatively, the sealing ring(O-ring) at the base of the bowl may be worn or damaged,

preventing a hydraulic seal.

2. High Vibration Alarms

Vibration is the most common precursor to mechanical failure. Possible causes include:

•  Uneven Sludge Accumulation: If the bowl is not discharging completely, 'heavy spots' of sludge can cause an 

imbalance.

•  Worn Bearings: Failure of the vertical shaft bearings will lead to increased lateral movement.

•  Damaged Friction Clutch: If the clutch pads are worn, the motor will not reach full synchronous speed, 

causing erratic vibration patterns.

3. Poor Separation Efficiency

If the output oil still contains significant water or solids, the separation temperature is often the first variable to 

check. For Heavy Fuel Oil, temperatures must be maintained between 95°C and 98°C to reduce viscosity 

sufficiently for effective separation. If the temperature is correct, the throughput rate may be too high, or the 

gravity disc may be incorrectly sized for the current batch of fuel.

Case Study: Optimizing Lube Oil Purification in Marine Diesel Engines

In a recent technical study involving the WHPX 505 system, a vessel reported high levels of cat-fines and moisture 

in its main engine lube oil despite continuous purifier operation. The technical audit revealed two primary issues: 

the EPC 60 timer was set for a 4-hour discharge cycle, which was too infrequent for the high-sludge fuel being 

used, and the distributor had significant scale buildup.

Solution: The discharge interval was reduced to 1 hour, and a CIP (Cleaning In Place)system using Alfa Laval's

proprietary cleaning liquid was integrated. This restored the separation efficiency to 99.8%, significantly reducing

engine liner wear and extending the life of the lube oil by over 2,000 hours. This case highlights the importance of

matching operational parameters (discharge frequency) with the specific impurities of the fluid being treated.

Comparison of WHPX vs. MAPX Design Philosophy

While both are centrifugal separators, the design philosophy shifted between the MAPX and WHPX series. The 

MAPX (Manual Partial Discharge) was robust but required more manual intervention and had a more complex 



valve arrangement for the 'opening' and 'sealing' water. The WHPXintroduced the 'Total Cleaning' concept, where

the design of the bowl and the timing of the sliding bottom allow for a more thorough ejection of solids, reducing the

need for manual bowl cleaning by up to 50%.



Feature MAPX Series WHPX Series

Discharge Type Partial Discharge Controlled Partial/Total Discharge

Bowl Design Solid bowl with manual wash options Self-cleaning sliding bowl bottom

Automation Level Basic timers/Manual control Advanced PLC / EPC 60 Integration

Maintenance Frequency Higher (more manual cleaning) Lower (extended service intervals)

Sludge Consistency Wetter (contains more oil) Dryer (more efficient separation)

The Role of Gasketed Plate Heat Exchangers in Separation Systems

The separation process is heavily reliant on temperature control, which is where Alfa Laval gasketed plate heat 

exchangers (GPHEs) come into play. Before entering the purifier, oil is heated to reduce its viscosity. Maintaining 

the bearing boxesand gaskets on these heat exchangers is vital. A leak in the GPHE could introduce cooling

water into the oil stream, overloading the separator and potentially damaging the engine. Regular inspection of the

heat exchanger's gaskets and plates ensures that the thermal transfer remains efficient, providing the purifier with

oil at the precise temperature required for optimal G-force impact.

Strategic Implementation and Future Outlook

As the maritime industry moves toward stricter environmental regulations (such as IMO 2020), the quality of fuel 

oils has become more variable. Modern Alfa Laval separation systems are now being integrated with 'smart' 

sensors that can adjust discharge cycles based on the actual quantity of sludge detected in the bowl. For operators 

of older equipment, the EPC 60 Retrofit remains the most cost-effective way to bring legacy WHPX 407-413

machines into the modern era of automated, data-driven maintenance.

The longevity of Alfa Laval systems—often spanning 30 to 40 years of service—is a testament to their engineering 

excellence. However, this longevity is only achievable through strict adherence to the Operator's Service Manuals

, the use of genuine spare parts, and a deep understanding of the fluid dynamics at play inside the centrifuge bowl.

By mastering these technical nuances, engineers can ensure that their separation systems provide maximum

protection for their most valuable mechanical assets, minimizing downtime and optimizing operational efficiency

across the globe.
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