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There are major gains to be made from making operating fans and pumps at hospitals more energy-efficient.  
You can save 25-50% energy – sometimes even more – through speed-controlling electric motors with fre-
quency inverters. For a dependable hospital environment with high patient safety, the products installed must 

be both interference-free and reliable. Which is why more and more hospitals have opted to install interferen-
ce-free NFO Sinus® frequency inverters by Swedish company NFO Drives.

Hospitals choose  
interference-free technology for 

sustainable energy-efficiency

 ”At Oslo University hospital HF, the National 
Hospital, we have replaced more than 300 
conventional PWM-type inverters with 
interference-free NFO Sinus® ones,” says 
Martin Olsen, who is in charge of the service 
contract at the National Hospital for Johnson 
Controls.

”Since we switched over, we have had 
none of the problems involved with PWM 
inverters. The motors run quieter and there 
are no earth leakage currents.”

”The bearing damage problems PWM 
inverters caused have also disappeared. Having 
to replace bearings several times a year is 
hardly financially viable when you have 600 
motors in your system.”

Oslo University Hospital, NORWAY

”The electrical systems in health care must be 
clean. We need to save energy without risking 
problems with our medical equipment,” says 
P-O Eliasson, Electrical Systems Developing 
Manager at Östergötland County Council. 

”If you install a conventional PWM-type 
inverter, you notice it on the network imme-
diately. The earth leakage currents exceed the 
limits of the earth current monitoring, which 
have to be raised for equipment to work. That 
is not acceptable.

”Patient safety is paramount, which is why 
we have chosen NFO Sinus® inverters for all 
our hospitals and care centres at the County 
Council. They don’t generate any earth leakage 
currents, so we avoid all interference problems.”

”We also avoid the irritating howling  
motor sound PWM inverters emit. NFO 
Sinus® are both quieter and more reliable.” 

ÖSTERGÖTLAND County Counsil, SE

”One of the major benef its with NFO 
Sinus® is you can install it with unshielded 
cables,” says Per Gunnarsson, Operations 
Manager at the hospital in Västerås. 

”Now we have made our existing in-
stallations more energy-eff icient, we have 
not only done away with the expensive EMC 
classed cables, but the whole job running 
new cables. So installations became much 
simpler and cheaper, which is a major.” 

”NFO inver ters also have the unique 
benef it that they can control a number of 
fan motors at the same time. We see this 
as a major advantage, and have used it in 
a number of cases.”

VÄSTMANLAND County Counsil, SE
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Kalmar County Council has chosen NFO Sinus® 
frequency inverters for all the county’s 
hospitals: 

”Earth leakage currents from frequency 
inverters can wander around in hospital 
electrical systems out of control and cause 
major damage through interfering with ECG 
and ultrasound equipment, for example,” 
says Jan Helgosson, Site and Operations  
Manager at the hospital in Oskarshamn.

”We have had problems like this with 
conventional PWM inverters, which were 
extremely difficult to overcome. With NFO 
Sinus®, we avoid both electromagnetic inter-
ference and earth leakage currents, which 
makes things more reliable when it comes to 
patient safety.”

Lars-Olof Wetterberg, Operations Mana-
ger at the main hospital in Kalmar: ”We can-
not tolerate any earth faults in our hospital, 
so we have continuous earth fault monitoring. 
Conventional PWM inverters have such high 
earth leakage currents they are very difficult 
to install to meet the new requirements. 
Which is why we chose NFO Sinus®.” 

     Kenneth Drott, Electrical Manager at 
the hospital in Västervik: ”We control the 
ventilation in the new buildings with NFO 
Sinus® to avoid problems with electro- 
magnetic interference and earth currents.”

KALMAR County Counsil, SE Joensuu Hospital, FINLAND

”We used to use PWM inverters to control 
our HVAC system in the hospital. We had 
major problems with bearing damage to 
electric motors,” says Hannu Tuomainen, 
electrical operations manager.

”Bearings were always wearing out too 
fast. We were forced to replace them, and 
sometimes whole motors, after a year or 
two. Insulating bearings didn’t solve the whole 
problem, either. It was not just large motors 
that were affected, but also partial HP motors. 
Having outages so often was a nuisance.” 

”Once we switched to NFO Sinus®, the 
problems disappeared completely. As NFO 
inverters do not generate any electromagnetic 
interference, we also avoid earth currents, 
so we can operate our medical equipment 
reliably.” 

”We have also found we can use the old 
motor cables when renovating our buildings, 
and don’t need to replace them with shielded 
cables, especially cables to fans on roofs. It 
would have been extremely expensive if we 
had had to replace them.”

BLEKINGE County Counsil, SE

At Blekinge County Council, equipment is 
controlled amongst other things using NFO 
inverters, sometimes in general premises, 
sometimes in heavy departments such as 
operating departments at Karlskrona and the 
X-ray department (with MRI) in Karlshamn. 

”It was particularly important not to have 
interference in areas where we use advanced 
electronic equipment,” says Håkan Frej, the 
Building Systems Strategist at the County 
Council. 

”We know from experience that their 
functioning can be affected by earth currents 
in the electrical systems etc. That could lead 
to our patients being misdiagnosed, which we 
do not want to risk. With NFO Sinus® we 
can prevent problems like this arising.”

”NFO inverters are not the cheapest, 
admittedly, but building a network for  
conventional inverters which is completely 
interference-free is extremely difficult, and can 
become very expensive. It is both easier and 
safer to be interference-free from the start.”

INVERTERS FOR S ILENT, RELIABLE AND INTERFERENCE-FREE  

ENERGY EFF ICIENCY IN HOSPITALS
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BENEFITS of NFO Sinus®   
mean SAFETY for hospitals  

INTERFERENCE-    Meets maximum EMC requirements for technical systems, 

FREE AND  even medical equipment. Based on patented technology

SAFE    No electromagnetic interference affecting people or technical  

  equipment in or around hospitals 

  No earth leakage currents affecting people or technical  

  equipment in hospitals - max 2 mA 

  Silent – no irritating switching noise generated in motors

   No bearing currents that wear out motor bearings. Five year  

  ball bearing guarantee

EASY TO     No interference filter required

INSTALL     No shielded cables required 

                           No limit on cable distance between motor and inverter 

                       No need to replace cables when upgrading installations,  
  existing unshielded cables can be used 

ENERGY  High total efficiency

SAVINGS  Usually saves 25-65 % energy – sometimes more

SENSORLESS   Full torque from standstill

VEkTOR   Precise control possible  

CONTROL 

- Instead of trying to minimise the interference that 
arises when using conventional PWM inverters,  
use interference-free equipment to start with!

INTERFERENCE-FREE for  
SUSTAINABLE HOSPITALS

PWM

NFO 
Sinus®

Sinus vs. PWM technology
The difference between conventional PWM 
technology and patented sinus technology 
can be seen clearly on an oscilloscope:

Sinus systems create an even curve (green 
curve). Sinus systems need neither EMC 
filters nor shielded cables to comply with  
the EMC directive. 

PWM systems slice current into short  
unequal pulses (red curve) 

Earth leakage currents from conventional 
frequency inverters (PWM) can interfere with 
medical equipment such as ECG and ultrasound.

NFO Sinus® does not generate any electro- 
magnetic interference, earth leakage or bearing 
currents, which makes it the right choice for  
energy efficiency projects at hospitals, care 
centres, laboratories etc.

NFO Drives AB 

Box 35

SE-376 23 Svängsta

Sweden

Tel: +46 (0)454 – 37029

Fax: +46 (0)454 – 322414

E-mail: info@nfodrives.se 

www.nfodrives.se

WELCOME TO AN INTERFERENCE-FREE WORLD
Please contact us if you want to know more about NFO Sinus®  or visit us on our website 
www.nfodrives.se


