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Application Area: AIRLEADER Easy, MASTER Module and CN 

Compressed Air: A Hidden Energy Giant 
Did you know that 10% of industrial electricity demand in Europe is used to produce 
compressed air — and this demand is rising? A study commissioned by the Fraunhofer 
Institute for the EU revealed that energy costs are up to 30% higher than 
necessary. While figures may vary slightly across regions, the inefficiencies are a 
global issue. 

 

Compressed Air Is Expensive 
With over 30 years of experience in planning and selling compressor stations, 
AIRLEADER has listened to the needs of compressed air users — and turned that 
insight into action. The result: the AIRLEADER MASTER module, a smart solution for 
energy-efficient compressed air generation. 
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The Smart Way to Cut Costs 

The AIRLEADER Easy, MASTER module and CN are the intelligent choice for 
energy-conscious operators. By targeting inefficiencies at their source, it helps prevent 
unnecessary costs before they occur. Users benefit from: 

• Fewer compressor operating hours 
• Reduced load and idle kWh 
• Lower spare parts expenses 
• Decreased service costs 

Integrated Monitoring & Transparency 

The built-in monitoring system records control sequences down to the second, 
giving users a clear and transparent view of their compressed air station's performance. 

Through a standard web-based visualization via ETHERNET, all data is accessible 
from any authorized computer using Internet Explorer. Intuitive tables and diagrams 
support detailed cost control of compressed air generation — a crucial step toward 
operational efficiency. 

Seamless Integration with BMS Systems 

The AIRLEADER MASTER module also supports integration with higher-level 
Building Management Systems (BMS). Real-time data exchange is possible via: 

• Modbus 
• OPC Servers 
• XML-RPC 
• SOAP Web Services 
• Digital and Analog Signals directly at the controller 

The AIRLEADER Easy, MASTER module and CN represent the next generation in 
compressed air management — combining intelligence, efficiency, and transparency 
to help you save energy, reduce costs, and operate sustainably. 

Key Functions of the AIRLEADER EASY, MASTER Module and CN 

1. Automatic Optimization of Compressor Systems 
The AIRLEADER EAST can intelligently manage up to 4 compressors, the 
Airleader MASTER MODULE can manage up to 16 compressors while the CN 
variant controls up to 32 compressors. Using self-learning algorithms and 
iterative calculations, it continuously adapts to your system’s dynamics—such as 
network volume and air demand—automatically and without manual 
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configuration. There's no need for manual fine-tuning, trial-and-error 
adjustments, or ongoing recalibration. 

2. Intuitive and User-Friendly Setup 
The system is extremely easy to configure: simply enter the delivery capacities 
of your compressors and the desired pressure range. That’s it. AIRLEADER 
handles the rest — automatically optimizing system performance with no further 
input required. 

3. Smart Coordination of Mixed Compressors 
AIRLEADER integrates different compressor types and brands into a single, 
harmonized system. It dynamically adjusts to real-time demand and selects 
the most energy-efficient compressor combination for current production 
needs. This intelligent control: 

o Minimizes load-idle cycles 
o Reduces idle times 
o Uses hysteresis-based logic to avoid excessive switching 
o Prioritizes running smaller compressors at full load instead of idling larger 

units 
4. Stable Network Pressure with Cost Efficiency 

The AIRLEADER system maintains network pressure within tight, predefined 
limits, ensuring consistent air supply while keeping energy costs low. It can 
connect to multiple pressure sensors throughout your facility, including remote 
equipment, to fine-tune pressure control across your entire operation. 
In the event of a compressor failure or scheduled maintenance, the 
system automatically compensates by adjusting the output of the remaining 
compressors—without operator intervention. 

5. Self-Learning Optimization 

The AIRLEADER system employs an 8-fold self-learning algorithm that continuously 
analyzes compressed air consumption across various time windows. This intelligent, 
dynamic evaluation ensures the system always selects the optimal compressor 
combination, reducing energy waste, preventing unnecessary switching cycles, 
and adapting in real time to production needs 

6. Balanced Runtime Distribution 

For compressors with equal performance levels, AIRLEADER ensures uniform 
operating hours by compensating for runtime differences. Once a predefined offset is 
reached, the system seamlessly alternates units without causing pressure 
drops within the pressure band. This promotes even wear and extends equipment 
lifespan. 
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7. Manual Ranking and Priority Control 

Users can assign custom priority levels (ranks) to individual compressors. This 
feature is ideal when: 

• Heat recovery compressors should run preferentially for energy reuse 
• Backup or reserve compressors should remain idle unless needed 

Compressors with the same rank are automatically managed based on demand, 
optimizing system efficiency and flexibility. 

8. Control Pressure Averaging for Energy Savings 

In addition to the main reference sensor, up to two additional control pressure 
sensors can be configured to form an averaged system control pressure. If a drop is 
detected at any of the monitored points, the average pressure decreases accordingly, 
triggering an earlier system response. 

This increased sensitivity enables operators to safely lower the system pressure, 
resulting in substantial savings: each 0.1 bar reduction yields roughly 1% in energy 
savings. 

9. Extensive Data Storage Capabilities 

Every AIRLEADER controller comes equipped with 32 GB of onboard memory, 
providing enough capacity to store over 20 years of second-by-second data on 
compressor and sensor performance. 

Data can be: 

• Accessed directly via laptop 
• Synchronized with the web-based visualization platform for comprehensive 

long-term performance tracking and analysis 
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10. Comprehensive Monitoring & Event Management 

Depending on the module (Easy, Master, or CN) and its extension options, AIRLEADER 
supports: 

• 4, 16, or up to 64 analog sensors for monitoring vital parameters such as: 
o Pressure / Differential Pressure 
o Dew Point 
o Energy (Current / kW) 
o Temperatures (Air End, Ambient, Cooling Water, etc.) 
o Vibration 
o Flow 
o Air Quality (Particles, Dew Point, Oil Vapor) 

Each analog input includes a linked switching output for alarms when thresholds are 
exceeded. 

Additionally, the system accommodates: 

• 6, 24, or up to 96 digital inputs for real-time visualization and logging of 
operating or fault signals from external systems like: 

o Dryers 
o Drain traps 
o Ventilation systems 
o Cooling water pumps 
o Other auxiliary equipment 

This comprehensive monitoring ensures total visibility, fault detection, and 
operational verification of all supporting subsystems in your compressed air station. 

11. Decentralized Compressor Control via Network (TCP/IP) 

In addition to the standard hardwired RS-485 bus connection, all AIRLEADER modules 
can be networked via LAN/Ethernet (TCP/IP). This is especially beneficial 
for decentralized compressor systems, as it eliminates the need for long cable 
runs and simplifies installation. Configuration is fully integrated within the AIRLEADER’s 
user-friendly programming interface, making network integration seamless and scalable. 
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12. NEW: FU-Control for VSD Compressors 

The AIRLEADER system now offers a dedicated FU-Control algorithm for actively 
integrating and optimizing any number of frequency-controlled (VSD/FU) 
compressors. 

Key features include: 

• 5-second monitoring cycle of each FU compressor’s load profile 
• Adjusts pressure setpoint dynamically to keep compressors within the optimal 

“green zone” (typically 20–80% of the speed range; user-adjustable) 
• Operates independently of internal compressor controllers or VFDs 
• Maximizes VSD efficiency without interference — achieving significant energy 

savings through intelligent load balancing 

 

13. NEW: Intelligent FIX-Speed Prioritization 

While FU (VSD) compressors are usually prioritized by default, this function reverses 
the logic when beneficial: 
If a fixed-speed compressor matches the required output, it is prioritized before 
activating additional FU units. 
Why it matters: 

• Fixed-speed units often operate more efficiently at full load 
• This feature reduces reliance on multiple partially loaded FUs 
• Promotes cost-effective, loss-minimized operation when system demand 

permits 
• Airleader Compressor Management Systems – Technical Comparison 
• Small, medium to large systems with full-featured control 
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Airleader Easy, Master and CN Comparison table 

Feature Airleader EASY Airleader MASTER Airleader CN 

Max. Compressors 
Controlled 

Up to 4 Up to 16 Up to 32 

Variable Speed 1 optional 2 or 4 2 optional 4,6 or 8 Same as Master 

Target Use Case 
Small systems with full-
featured control 

Medium to large systems with 
full-featured control 

Large to very large 
systems with full-
featured control 

Display / Interface 
No local display – 
browser interface only 

10” industrial touchscreen + 
browser 

Same as Master 

Web Access Yes (Ethernet) Yes (Ethernet) Same as Master 

Local Touchscreen No Yes (10” color) Same as Master 

Compressor Integration RS-485 or TCP/IP RS-485 or TCP/IP Same as MASTER 

Analog Inputs (4–20 
mA) 

4 (via 2 modules) Up to 16 (via 8 modules) 
Up to 64 (via 32 
modules) 

Digital Inputs 6 (via 2 modules) Up to 24 (via 8 modules) 
Up to 96 (via 32 
modules) 

Digital Outputs 4 8 8 

Sensor Types 
Supported 

Full suite: pressure, 
dew point, temp, flow, 
energy, Amp, vibration, 
etc. 

Full suite: pressure, dew point, 
temp, flow, energy, Amp, 
vibration, etc. 

Same as MASTER 

Data Logging 
32 GB onboard (~20+ 
years, 10 s averaged 
resolution 

32 GB onboard (~20+ years, 
10 s averaged resolution) 

Same as MASTER 

Learning Algorithm 
8-depth self-learning 
(grid dynamics, 
consumption) 

8-depth self-learning (grid 
dynamics, consumption) 

Same as MASTER 

Compressor Runtime 
Balancing 

Yes (2 profiles) Yes (4 profiles) Same as MASTER 

Manual Compressor 
Ranking 

Yes (2 profiles) Yes (4 profiles) Same as MASTER 

FU/VSD Optimization Yes 
Yes – dynamic range control 
(every 5s) 

Same as MASTER 

FIX-Speed Prioritization 
Yes – when more 
efficient 

Yes – when more efficient Same as MASTER 

Control Pressure 
Averaging 

No 
Yes – average from up to 3 
pressure sensors 

Same as MASTER 

Weekly Timer Yes (via browser) 
Yes (16 programmable 
switching points) 

Same as MASTER 

Visualization & 
Statistics 

Browser-based only Browser + touchscreen Same as MASTER 

Power Supply 24V DC 24V DC Same as MASTER 

 


