
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Selecting the right compressor type is critical to the 

manufacturing process of your plant.    

As one of the few manufacturers of air foil bearing centrifugal 

compressors in the world, we would like to explain the 

advantages of the air foil bearing compressors that might 

become the most efficient compressed air solutions for your 

plant. 

Centrifugal oil-free air foil bearing turbo blowers and 

compressors are ideally suited for facilities requiring 

continuous non-stop operations with few stops and an ability 

to operate at a high speed. This type of compressors is perfect 

for larger applications and are designed to be oil free. They 

also provide large flow rates and are very compact as well.  

Air foil bearing blowers and compressors are often compared 

to the magnetic bearing type systems in regard to their 

applications and performance, however there are major 

differences between these two technologies that we would like 

to examine.  

Operating Principle  

Air foil bearings are a type of gas bearing, with a mechanical 

design that uses pressure in a gas film to hold rotating and 

stationary surfaces apart, allowing low-friction, high-speed 

motor rotation.  

The mechanical nature of the compressors allows air foil 

bearing compressors to avoid friction and bearing loss and, as 

a result, create a stable air flow. The air foil bearing 

compressors and blowers normally operate at a higher RPM 

(over 15,000 RPM) to create a layer of compressed air 

 

 

 

Information Technology Solutions 

and are naturally used in larger capacity projects, such 

as turbomachinery and wastewater applications. 

Therefore, air foil bearing turbo blowers and turno 

compressors are usually applied in low friction, high 

RPM applications. 

 
*Image: Air Foil Bearing Design 

Air foil bearing technology is not affected by magnetic 

principles and does not require complex electronics 

that guarantee that air foil bearings are more reliable 

and easier to maintain than magnetic systems.  

Turbowin’s oil-free WH series compressors have a 

wide selection of discharge air pressure from 1.5 to 9 

bar, which can accommodate diverse needs of 

customers at various sites. 

 

 

 

Tur bo  Com pres s ors  

Air / Water COOLING 

Working pressure: 1.5-2 / 4bar  

Flow rate: 339cfm ~ 8,970cfm  

HP: 50HP to 800HP  

  

Water COOLING 

Working pressure: 7-9bar  

Flow rate: 239cfm ~ 3,108cfm 

 

 

Tur bo  B l o wers  

Air pressure: 0.4 to 1.2bar  

Flow rate: 177cfm ~ 29,700cfm 

HP: 10HP-1,200HP  
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visit us on the Web at: Link 
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Air Foil Turbo Blowers and Compressors  
WHAT YOU NEED TO KNOW ABOUT THE DIFFERENCES BETWEEN         

CENTRIFUGAL AIR FOIL BEARING VS. MAGNETIC BEARING SYSTEMS 

 
 



  

Controller Differences  

Since air foil bearings are mechanical systems, bearing 

control is completely passive. For the magnetic systems, 

bearing controller is required at all times.  

Complex design and controls are the main flaws of the 

magnetic bearing systems and a leading reason for 

increased maintenance costs. Even with improved controls, 

magnetic bearing systems require more complex control 

electronics than air foil bearing compressors which do not 

have a need for a bearing controller.  

 Costs  

Due to the complex electrical system and sensors, magnetic systems tend to have a higher upfront cost than air bearings.  

Additionally, air foil bearing systems operate without a need for an external power supply or cooling fan. That helps reduce 

their cost and maintenance fees. Overall, initial costs of blowers with air foil bearings are typically significantly lower than 

of magnetic bearing systems.  

Reliability  

Air foil bearing systems are generally known to be reliable because there are fewer parts to support the rotating assembly 

and because no lubrication is needed to feed the system. 

The gas film between the bearing and the shaft protects the bearing foils from wear. The bearing surface is in contact with 

the shaft only when the machine starts and stops. During this time, a protective coating on the foils limits the wear.  

Due to the air foil bearing operating principle, motor failure risk is minimal even in case of a sudden shutdown, the stator 

will slowly decrease motor speed until a full stop.  

Maintenance  

One of the main advantages of using air foil bearing turbo compressors and turbo blowers is their easy maintenance. 

Centrifugal compressors don’t require nearly as much maintenance as reciprocating, screw, roots, and magnetic systems.   

First, due to the mechanical nature of the air foil systems, there is no need for proximity sensor, auxiliary bearing, bearing 

controller, and chiller which tend to contribute to the increased failure rate and lead to inreased maintenance costs. 

Magnetic bearing blowers have a much more complex design compared to the airfoil bearing blowers and, therefore, have 

more failure modes. Second, there is no need to use additional cooling fans for air foil systems, bearings are cooled 

making use of the self-cooling motor system. Magnetic systems require an external fan for temperatures over 70°C 

(158F). Third, our line-up up of compressors, up to 30HP, only requires non-woven filter replacements. Suction filters are 

used for turbo blower for models over 40HP and feature a dual filter structure of with a pre-filter + medium filter.  
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*Image: Air foil bering blower structure  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Applications  

Centrifugal air foil bearing compressor systems are better suited for larger industrial settings as they produce an 

uninterrupted flow of high-pressured air with an oil-free setting generally required for wastewater and turbomachinery 

applications.  

Noise  

Air foil bearing blowers and compressors produce low noise at under 80dB and under 2mm/s vibration even when used in 

high-pressure and high-speed (0~220,000 RPM) conditions. Such high-speed settings are difficult to achieve with 

magnetic bearing systems because of the extreme noise they produce at over 30,000 RPM.  

Conclusion  

Air foil bearing turbo blowers and turbo compressors are an efficient solution for larger scale applications requiring steady 

air flow. Due to their mechanical design structure, they allow easy maintenance and have fewer consumable parts than 

magnetic systems. Because of the implemented dual air-cooling system, they guarantee uninterrupted operations and 

high energy savings without a need for external cooling devises. Overall, with an improved cooling efficiency for the 

bearing, the air bearing turbo compressors offers 5-10% higher overall energy efficiency over the magnetic bearing 

systems with lower upfront investments.   

  

 

 

 

Cooling Method  

Turbowin’s centrifugal turbo blowers feature patented dual air-cooling system which does not require additional motor or 

inverter cooling. This was achieved by implementing a Smart VFD inverter cooling solution to allow cooling air passing 

through the inverter to be combined with the cooling air passing through the motor which is then released outside of the 

system altogether. Our air foil bearing compressors do not require additional cooling equipment for operations under 

250℃. Magnetic systems generally require additional cooling for position sensor for operating temperatures above 70℃.  
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