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The evolution of industrial compression technology has been punctuated by milestones of efficiency and reliability, 

few as significant as the development of the Aerzen Delta Blower Generation 5. As global industries move toward 

more stringent energy standards and operational demands, the GM 25 S-G5unit stands out as a pinnacle of rotary

lobe blower engineering. Designed by Aerzener Maschinenfabrik, a company with a lineage dating back to 1864,

this machine represents over 150 years of German engineering excellence, specifically optimized for the

conveyance of air and neutral gases.

Fundamental Principles of Positive Displacement Technology

To understand the efficacy of the Aerzen GM 25 S-G5, one must first master the principles of positive 

displacement (PD). Unlike centrifugal blowers that rely on velocity to create pressure, PD blowers operate by 

trapping a specific volume of air and forcing it against the system pressure. The Delta Blower utilizes the Roots 

Principle, involving two symmetrical, three-lobe rotors that rotate in opposite directions within a housing.

Key technical components of the GM 25 S assembly include:

•  The Rotor Set: Precision-machined three-lobe rotors designed to minimize internal slippage (backflow) and 

maximize volumetric efficiency.

•  The Cylinder/Housing: A robust casting featuring cooling ribs and integrated channels for noise reduction.

•  Timing Gears: Hardened and ground helical gears that ensure the rotors maintain perfect synchronization 

without physical contact, allowing for oil-free compression.

•  Pre-inlet Channels: A patented Aerzen feature designed to reduce pulsations by injecting a controlled amount 

of cooled air into the discharging chamber.

Mathematical Modeling of Blower Performance

The performance of the GM 25 Scan be calculated using the theoretical displacement volume ($V_d$). The actual

intake volume flow ($Q_1$) is determined by the formula:

Q • = V_d × n × ;u÷`

Where:

•  V_d: Displacement per revolution.

•  n: Speed of the blower in revolutions per minute (RPM).

•  ;u÷c  Volumetric efficiency, which accounts for internal clearances and heat expansion.

In the case of the Delta Blower GM 25 S, the volumetric flow range is exceptionally wide, typically spanning from 

3.95 m³/min to 16.4 m³/min depending on the drive configuration and pressure differential.

Technical Specifications and Performance Metrics

The Delta Blower Generation 5is not merely an incremental update; it is a complete redesign focused on energy

saving and maintenance reduction. Below is a detailed technical matrix comparing various operating points for the



GM 25 S model based on standard intake conditions.



Model Parameter Metric Value (Low) Metric Value (High) Unit

Intake Volume Flow (Q •) 3.95 16.4 m³/min

Differential Pressure (9G�• -500 (Vacuum) 1000 (Overpressure) mbar

Nominal Diameter (DN) 125 125 mm

Maximum Motor Power Up to 30 Up to 45 kW

Drive Type V-Belt Direct/Inverter N/A

Acoustic Engineering and Pulsation Reduction

One of the primary challenges in rotary lobe technology is the generation of discharge pulsations, which lead to 

noise and mechanical stress on downstream piping. The Aerzen G5 series addresses this through a patented pre-

inlet control. By allowing gas to enter the chamber before the discharge port opens, the pressure differential is

equalized gradually. This results in a significant reduction in sound pressure levels—often eliminating the need for

bulky, expensive discharge silencers in standard applications.

The Generation 5 (G5) Advantage: Innovation Over Tradition

The transition from previous generations to Generation 5 focused on four key pillars: Ease of Handling, Reliability

, Energy Efficiency, and Low Noise Levels. 

1. The Compact Design and Space Optimization

The GM 25 S-G5 assembly is designed for side-by-side installation. Unlike older units that required significant

clearance for maintenance, the G5 features all maintenance points—oil levels, filter changes, and belt tensioning—

accessible from the front of the machine. This allows for a much smaller footprint in the blower room, reducing

infrastructure costs for the end-user.

2. Advanced Lubrication Systems

Lubrication in the GM 25 S is critical, particularly when dealing with varying gas types. For standard air 

applications, high-performance mineral or synthetic oils are used. However, for specialized vacuum booster 

applications or Oxygen Service, Aerzen specifies the use of PFPE (Perfluoropolyether) oil. It is vital to note that

while PFPE oil allows for safe operation in oxygen-rich environments, the machine must be specifically prepared

and certified for "Oxygen Service" to prevent combustion risks.

3. Base Frame and Integrated Silencer

The base frame of the Delta Blower G5 serves a dual purpose. It acts as a rigid structural support and an 

integrated discharge silencer. This silencer is filter-less, meaning there is no absorption material that can degrade

over time and contaminate the process air—a critical requirement for food grade or pharmaceutical pneumatic

conveying.

Installation and Commissioning Workflow

Successful implementation of an Aerzen GM 25 Srequires a disciplined approach to installation. Failure to adhere

to these steps can lead to premature bearing failure or rotor-to-housing contact.



Step-by-Step Integration Guide:

1.  Foundation Preparation: The blower must be placed on a level, vibration-dampening surface. While the G5 is 

designed for low vibration, ensuring the base is un-stressed prevents housing distortion.

2.  Piping Alignment: Use flexible connectors (compensators) on both the suction and discharge sides. This 

prevents the weight and thermal expansion of the piping from exerting force on the blower housing.

3.  Electrical Connection: Ensure the motor is wired for the correct rotation direction. Operating a PD blower in 

reverse can cause immediate damage to the internal clearances.

4.  Oil Fill and Level Check: Fill the gear-end and drive-end oil sumps to the midpoint of the sight glass. 

Overfilling causes overheating; underfilling causes gear seizure.

5.  Belt Tensioning: For V-belt driven GM 25 S units, use a frequency meter to set the exact tension. The G5 

features an automatic belt tensioning system via a hinged motor base, utilizing the motor's weight to maintain 

optimal contact.

Specialized Applications: From Bulk Vehicles to Vacuum Systems

The GM 25 Sis remarkably versatile. Its presence is felt across multiple sectors due to its ability to handle both

pressure and vacuum duties.

Pneumatic Conveying in Bulk Vehicles

In the transport industry, specifically for dry bulk powders (cement, flour, plastic pellets), the GM 25 S is a preferred

choice for truck-mounted applications. Its ability to provide high flow at pressures up to 1000 mbar allows for rapid

unloading of silos. The robustness of the Aerzen design handles the varying inclines and ambient conditions

associated with mobile transport.

Vacuum Booster Configurations

When combined with a primary vacuum pump, the GM 25 S (as a Vacuum Booster)can significantly increase the

pumping speed and ultimate vacuum level of a system. In these setups, the blower acts as a secondary stage,

compressing the rarefied gas before it reaches the backing pump. This is common in chemical processing and thin-

film coating applications.

Maintenance Schedule and Operational Longevity

To maximize the Total Cost of Ownership (TCO), the maintenance of the Delta Blower must be proactive rather

than reactive. The following table outlines the recommended service intervals for a GM 25 S-G5 unit under normal

operating conditions.



Component Action Required Interval (Operating Hours)

Suction Filter Clean or Replace 500 - 2,000 (Dependent on dust load)

Lube Oil Full Change 8,000 - 12,000 (Synthetic)

V-Belts Visual Inspection / Tension Every 2,000

Bearings / Gears Overhaul / Replacement 30,000 - 40,000

Safety Valve Function Test Annually

Troubleshooting and Failure Mode Analysis

Even with a machine as robust as the Aerzen Delta Blower, operational anomalies can occur. Understanding the

root causes of these issues is essential for technical staff.

Issue: Excessive Vibration

Possible Causes: Misalignment of the drive belts, worn bearings, or rotor imbalance due to material buildup 

(common in lime or cement conveying).Solution:Check belt tension with a tension gauge, inspect rotors through

the intake port for buildup, and perform a vibration analysis to isolate bearing frequencies.

Issue: Discharge Temperature Overheating

Possible Causes: Operating beyond the maximum pressure differential, clogged intake filter, or high ambient 

temperatures.Solution:Verify that the differential pressure does not exceed the nameplate limit. In PD blowers, 9E@

(temperature rise) is directly proportional to 9G� (pressure differential). Clean the intake filter to ensure the blower is

not working against an internal vacuum.

Issue: Oil Contamination in Process Air

Possible Causes: Failure of the piston ring seals or blocked vent holes in the neutral chambers.Solution:Aerzen

blowers use a "neutral chamber" design with atmospheric vents to ensure that any oil leaking from the bearings is

vented to the atmosphere rather than the compression chamber. Inspect these vents for blockages. If seals are

failed, a full service is required.

Energy Efficiency and Environmental Impact

The "Energy Saving" record mentioned in the Generation 5literature is achieved through a combination of

reduced internal clearances and optimized mechanical components. In many wastewater treatment plants, blowers

account for up to 60-70% of total energy consumption. By switching to the G5 GM 25 S, plants can see a reduction

in power consumption of up to 5-10% compared to older rotary lobe designs.

Furthermore, the oil-freenature of the compression (Class 0 according to ISO 8573-1) ensures that no

environmental contamination occurs at the point of use. This is especially critical in aeration processes where air is

injected into water; any oil carryover would be ecologically devastating and would foul the fine-bubble diffusers.

Future Trends in Blower Technology

As the industry moves toward Industry 4.0, the Aerzen Delta Blower is evolving. New units are often equipped with 



AERsmart, a control system that optimizes the operation of multiple blowers in a network. By selecting the most 

efficient combination of machines for the current demand, energy savings can be further maximized. The GM 25 S-

G5is fully compatible with these digital ecosystems, featuring ports for vibration sensors, temperature probes, and

pressure transducers that feed data back to a central PLC or cloud-based monitoring platform.

In summary, the Aerzen GM 25 S-G5 Delta Blower Generation 5 is a masterclass in balancing mechanical tradition

with modern innovation. Its ability to provide oil-free, low-pulsation air conveyance across a broad range of

pressures and volumes makes it an indispensable asset in modern industrial infrastructure. By following the

rigorous installation and maintenance protocols outlined in this guide, engineers can ensure that these units

provide reliable service for decades, maintaining the high standards of efficiency and safety that Aerzen has

pioneered since 1864.
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