
Giving big chillers a smaller carbon footprint

Environmental benefits 

• Reduced CO2 emissions

• Increased energy efficiency

• Oil-free operation 

• Reduced noise levels 

The magnetic system from SKF with active 
magnetic bearings cuts building energy 
consumption and costs
Used to keep big buildings cool, 

large-capacity chillers consume more 

energy than any other piece of equip-

ment on site. Typically, these chillers rely 

on centrifugal compressors equipped 

with hydrodynamic oil-lubricated 

bearings and a low-speed electrical 

motor with a gearbox.

Although effective, this conventional 

compressor drive system is not espe-

cially energy efficient. Using oil-lubri-

cated hydrodynamic bearings actually 

reduces overall cooling efficiency. The 

system also requires an oil sump heater 

to heat the lubricating oil, further 

increasing energy consumption. The 

magnetic system from SKF with active 

magnetic bearings offers a far more 

energy efficient solution. 

A friction- and oil-free 
system

The magnetic system from SKF features 

a high-speed permanent magnet motor, 

active magnetic bearings and an 

integrated control system, all of which 

operate with a variable speed drive. 

By allowing the rotating components to 

levitate, the magnetic bearings enable a 

friction-free system that avoids the 

mechanical-contact losses associated 

with oil-lubricated bearings, and the 

need for oil lubricants and a separate 

lubrication system. By eliminating the 

need for oil lubrication, the magnetic 

system from SKF improves heat transfer 

efficiency in the evaporator and 

condenser. 

At least 10% more energy 
efficient 

SKF calculated just how much energy 

the magnetic system from SKF could 

save compared to a compressor drive 

system using hydrodynamic oil-lubri-

cated bearings and  a low speed 

electrical motor with a gearbox. The 

comparison assumed a 450 kW chiller 

operating with four bearings for 8 000 

hours, or one year. Replacing this 

conventional system with the magnetic 

system from SKF would improve overall 

energy efficiency by 12% and reduce 

CO2 emissions by 211 986 kg annually. 

SKF BeyondZero

SKF BeyondZero solutions can help 
reduce CO2 emissions, preserve 
limited resources and protect the 
environment from the use and spread 
of toxic substances. For more details, 
including documentation of reduced 
environmental impact, visit 
beyondzero.com. 

For just one 450 kW chiller, 

replacing hydrodynamic oil-

lubricated bearings with the 

magnetic system from SKF 

with active magnetic bearings 

would cut CO2 emissions by 

211 986 kg every year. 
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The magnetic system from SKF with active magnetic bearings

Driving chiller energy efficiency and reliability 
For centrifugal compressor chillers, the 

combination of a permanent magnet 

motor, active magnetic bearings and a 

variable speed drive deliver unmatched 

energy efficiency and reliability.  

The magnetic system from SKF com-

bines these cutting-edge technologies 

in a single system that can significantly 

reduce energy consumption vs. a 

conventional centrifugal chiller. The key 

components in this SKF system feature 

several performance benefits. 

High speed permanent magnetic 

motors, for example, are much more 

energy efficient than induction motors. 

The efficiency increase is highest with 

partial loads, with which chillers operate 

about 85% of the time. The motors are 

more energy efficient at full loads as 

well, ultimately slashing energy use and 

total operating costs throughout the life 

cycle.

Capable of speeds in excess of 

40 000 RPM, active magnetic bearings 

levitate rotating components for 

contact-, friction- and lubricant-free 

performance. The active bearing control 

system tracks and controls the rotor 

position up to 15 000 per second to 

eliminate vibration.

By bringing these advanced technolo-

gies together in a single-source 

solution, SKF can help OEMs streamline 

product design, development and 

assembly as they produce the next 

generation of highly energy efficient 

centrifugal compressor chillers. 

Operational benefits 

• Reduced TCO (total cost of ownership)

• At least 10% lower energy 
consumption

• SKF motors can be single or double 
stage with no design change

• Reduced component wear and 
maintenance

• Oil-free operation 

• Lower operating noise

Operational features

• High efficiency permanent magnet 
motor 

• Active magnetic bearings (AMB)

• AMB control system

• Allows fast starts and restarts 

• Small footprint 

• Power range available up to 900 kW


