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Dear customers and partners of 
ebm-papst:

Due to the economic crisis, 2009 left

its mark on many firms. Yet precisely

at such a time it is vital to concen-

trate one's competencies so as to

once again achieve an upturn via

innovative developments. This can

help to strengthen and expand

one's market position.

For this reason, we have develo-

ped a number of new and energy-

efficient products for you in recent

months, which will go into pro-

duction this year. For air-condi-

tioning units, there is now an

efficient alternative to conventio-

nal AC fans: a new EC centrifugal

fan series, designed perfectly for

this application. All versions are

specially designed for energy-effi-

cient and low-noise operation; they

are very compact and can be easily

installed as a ready-to-plug-in modular

solution.  

We have added a new EC series to our suc-

cessful series of AC extractor and range hood

blowers. The blowers are very quiet, infinitely

adjustable and, at the same time, consume consi-

derably less energy. Identical installation dimen-

sions guarantee easy mechanical replacements of 

previously installed AC blowers without having to modify

the customer's application.

These are only a few examples. Likewise, at our locations

in Landshut and St. Georgen, Germany, developments are

continuous. ebm-papst Landshut now offers a centrifugal

compact fan for the NoFrost system that eliminates the

need for manual defrosting. With easy installation, a long

service life, 80% lower energy consumption compared to

conventional standard AC fans and significantly better air

performance, the new EC fan generation from ebm-papst

St. Georgen earns many points.

But ebm-papst does not stand for energy-efficient

products alone. With the GreenTech campaign, we want to

make a point about how important environmental protec-

tion is to us in it entirety, and how much our company have

changed to this end. This begins as early as product deve-

lopment, continues throughout manufacturing with resource

conservation, and ends with energy-efficient, low-noise

operation of our fan in the customer's end device (more

information at www.greentech.info). All ebm-papst EC fans

are already far below the limits of the new EuP Directives

for electrically powered fans, which are soon to become

legal requirements. 

I hope that you will enjoy reading our new magazine,

tech.mag, and that it will provide you with many new and

interesting ideas.

Gunter Streng

Development Manager for Product Area A 

ebm-papst Mulfingen GmbH & Co. KG

Editorial
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Added value for everyone: 
New EC centrifugal fan series for air-conditioning devices

Where before, air-conditioning devices for

cooling buildings were found mainly in

southern regions, today it is becoming

popular to use temperature equalising

air-conditioning even at more

moderate latitudes. So-called fan

coils, which consist of heat

exchangers and fans, are found

ever more frequently not only in

hotels and offices, but also in

municipal facilities, commercial

buildings and even in private

residences. And with good

reason: After all, the human

organism is designed such that

it not only feels best at tempera-

tures of approx. 20 °C, but also

performs best. 

Fan coils, which today are used

mostly for decentralised room air-

conditioning, are frequently opera -

ted with a long duty cycle (Figure 1).

Therefore, it makes financial sense

to invest in energy-efficient compo -

nents in their design and configuration.

This pays off for the owner within a short

time. In hotels, for example, the average

duty cycle of fan coils today is approx. 80 %;

in office buildings, it is approximately 40 %. 

Customised fans: Plug-and-play
Fan coils belong to the group of air-to-water air con-

ditioning units, so their principle function is easy to

understand (Figure 2): Depending on the requirements,

heated or cold air flows through the built-in heat ex changer.

Using the fan, which is also built-in, air is guided past the

heat exchanger, which provides heating or cooling of the

room air. Manufacturers of air-conditioning units have a

wide range of options in selecting suitable fans. The

required power is never the sole criterion for the decision.

Other factors that are at least as important are the in stal -

lation options in the housing of the air conditioning unit, the

noise emissions during operation, and not least the func -

tional principle of the fan drive used, which has a critical

effect on energy consumption and thus the operating costs.
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New EC centrifugal fan series
for air-conditioning devices
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(Bildquelle: fotolia)

Figure 1: Fan coils consisting of a heat exchanger and fan are being
used more frequently not only in hotels and offices, but also in muni-
cipal facilities, commercial buildings and private residences (image
source: Gea Happel Klimatechnik). 

Figure 2: Functional diagram of a typical fan coil. Depending on the
requirements, cold or heated water flows through the built-in heat
exchanger. Using the fan, which is also built in, air is guided past
the heat exchanger, which provides heating or cooling of the room
air.

“With Fan Coils, it makes
sense to invest in
energy-efficient 
components”



Added value for everyone: 
New EC centrifugal fan series for air-conditioning devices

motors make it possible to integrate practical additional

functions. With the continuous closed-loop speed control

typical of EC motors, for example, the output of the air-con-

ditioning units can be adapted exactly to individual require-

ments. If desired, the fan coils can be switched in steps, a

feature familiar from conventional AC solutions, and thus in

four operating steps as in the example calculation. Another

positive factor here is that the EC fans are significantly

quieter than AC variants. Thus, state-of-the-art EC

technology proves once again that it is the better choice in

refrigeration and air-conditioning technology, not only

because of its energy savings, but also in terms of comfort. 

Dipl.-Ing. (FH) Uwe Sigloch

Head of Market Management 

Ventilation and Air-Conditioning

ebm-papst Mulfingen GmbH & Co. KG
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Added value for everyone: 
New EC centrifugal fan series for air-conditioning devices

To make this decision easier, motor and fan

specialist ebm-papst Mulfingen offers a

new series of EC centrifugal fans

(Figure 3). They are designed to

perfectly match the requirements of

fan coil applications and cover all

conceivable requirements in this

area. Fans are available in various

versions in the power range bet-

ween 40 and 250 watts which

provide air volumes up to 2,200

m³/h. All versions are specially

designed for low-noise opera -

tion; they are very compact and

can be easily installed as a

plug-and-play solution. The fan

is mounted on the exhaust

flange and connected using a

plug system. The plastic ma -

terials used are light, yet durable

and sound absorbent. In addition,

within the new series, the user can

choose between familiar AC motors

and state-of-the-art EC technology.

The latter can provide a whole

number of advantages in practical use,

depending on the application. 

EC technology: Unbeatable in many
applications

AC motors have proven their value as a robust

drive solution for the fans used in ventilation and

air-conditioning technology and provide a long

service life. However, they have a critical disadvantage:

Their efficiency, which, depending on the operating condi-

tions, can be less than 30 %. With efficiency of up to 90 %,

the EC motors offered as alternatives are a significant

advantage here. 

Due to the higher efficiency, less waste heat is accumu -

lated, which would result in the need to provide more

cooling output when the fan coil is in cooling mode. In

addition, the lower motor temperatures have a positive

effect on the service life of the ball bearings used. Modern

EC technology, though, does not provide savings only when

operated under full load. Precisely when operating under

partial load, the efficiency of EC motors diminishes far less.

This means that the energy savings are noticeable even

when the fans are operated in low speed ranges. 

Technology that pays off and increases comfort
Here is an example of the impact using EC fans can have

on the consumer's wallet: In a hotel, 150 rooms are

equipped with fan coils for room air conditioning. For the

purposes of the following calculation, the service life of the

devices is ten years. We assume that each year, the fan

coils are operated approximately 300 hours in full-load

operation, 1,500 hours at 75 %, 4,000 hours at 50 % and

1,500 at 25 % and are switched off for 1,460 hours. Admit-

tedly, these values are somewhat simplified for easier cal-

culation. But even if the numbers in real-world operation

are somewhat different, the result illustrated in Figure 4 is

the same: EC technology saves the hotel operator cash

money. If we assume an electricity price of 0.16 EUR per

kWh, the calculation based on these numbers still provides

savings of 50,000 EUR over the total service life. This

means that the hotel operator saves over 5,000 EUR in

energy costs every year by choosing fan coils with EC fans

rather than AC solutions. 

However, the end user – the hotel guest – can also benefit

from EC technology, as the power electronics of the EC

“EC technology saves cash money”
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Figure 3: Example of the product range:
New centrifugal blower in EC technology for 
use in air-conditioning devices.
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Figure 4: An example calculation: a hotel has 150 rooms equipped with fan coils. We assume a service life of 10 years and an electricity price of 0.16 EUR/kWh.
Compared to an AC solution, approx. 70 % of energy costs can be saved using EC fans.



Robust and durable, easy to install and energy-efficient: 
New generation of EC fans shines in real-world applications

Whether the application is in control

cabinets, refrigeration technology or in

filter fans, stringent requirements are

always placed on the fans used.

Because many of these devices are

operated continuously for years,

reliability and service life are at a

premium. The overall service

costs, meaning the power con-

sumption over the years, are like-

wise critical. In continuous ope-

ration, even a small drip can turn

into a sea of costs - but this sea

can be drained. In addition to

energy costs, the installation

and storage costs must also be

considered. Fast installation and

suitability for a worldwide range

of voltages enable cost-effective

operation without large-scale

warehousing logistics. A new

generation of electronically com-

mutated fans now provide exactly

those characteristics required by

today’s design engineering. Even exi-

sting AC fans can now be replaced by

energy-efficient, durable and geo -

metrically identically sized products.

For many components in industry, standardi-

sation is a proven means of cost reduction. At

the same time, such standard units currently have

to be able to cover many different requirements. A

great deal of dormant potential exists here, particularly

for classic vendor parts such as fans. The fan experts of

ebm-papst St. Georgen in Germany’s Black Forest region

have now set new standards in terms of reliability, service

life and energy consumption with its advanced generation

of fans, ACmaxx. This has resulted in versatile fans with

high efficiency and the ability to be used worldwide.

Technical basics
All new fans of the ACmaxx series are based on an electro-

nically commutated drive. One advantage is that with cor-

responding motor electronics, up to approximately 80 %

lower consumption than classic standard AC fans can be

attained. Another advantage is that the electronics make

the motor, and thus the fan, versatile. With their wide

operating voltage range from 50 to 265 V (50/60Hz), they

are suitable for all worldwide power supply networks. The-

refore, the new ACmaxx generation differs from its prede-

cessors due to its more compact dimensions. While the old

ACmaxx fans are larger than the existing AC units due to

the external electronics, in the new fans, the entire

electronics are fully integrated into the motor. Because the

dimensions are identical, the old AC fans can be exchanged

as desired with the ACmaxx. Thus the higher air

performance with lower power consumption can be used

even in existing installations.

Depending on the version or application requirements,

speed variants, self-monitoring, alarm outputs etc. can be

implemented easily. In addition to the actual power

source – the drive – the “consumer,” the impeller, has

been flow-optimised along with the housing. Additional

advantages have been gained by matching the

aerodynamic properties of the moving parts exactly to the

motor characteristics. Better aerodynamics means less

vortex generation and  not only lower energy consumption,

but also a significantly lower operating noise level. New

materials save on weight, and an improved design speeds

up installation.
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Robust and durable, easy to install and energy-efficient:

New generation of 
EC fans shines in 
real-world applications
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“The new ACmaxx
generation: new stan-
dards in terms of relia-
bility, service life and
energy consumption”



In number terms, the smaller fan variant saves

approximately 1,300 kWh over an AC fan in 10 years of

continuous operation. Its “big brother” attains even greater

savings of 2,500 kWh in the same period. If we assume

energy costs of 0.12 EUR/kWh, this means monetary

savings of 156 or 300 EUR during the operating time. Thus

in continuous operation, the small fans are amortised after

only 3 months, and the larger ones after 5 months. From

then on, they save cash money every time they rotate. 

Real-world applications 
For the market launch, the two most frequently used sizes

are available with the models ACi 4400 (120 x 120 x 38 mm)

and ACi 7200 (diameter 150 x 55 mm height). Because the

standard dimensions correspond to those of the old AC

fans, both a fan upgrade when retrofitting and integration

into new systems are possible without any problems. In

addition to the shared basic features, the two variants offer

different features that allow them to be adapted to the

respective primary application area. For example, the

smaller ACi 4400 is available with a special moisture pro-

tective coating in protection class up to IPX 4; the larger

colleague, the ACi 7200, is even available in the ambient

variant with completely potted winding. The fully

encapsulated stator pack (the sheet metal pack is

completely surrounded in plastic) is again sprayed with

PUR together with the electronics. This provides a design

that is especially mechanically and chemically robust

against external influences.  

Performance data
The square 120 mm fan (Figure 1) attains a maximum air

flow of 180 m3/h at a power input of only 4 W and an

efficiency of 65 %; the maximum pressure is 74.7 Pa

(Figure 2). The operating noise level is just 42 dB(A). At

40°C, the service life is over 65,000 hours, the operating

temperature is between -40 and +75 °C. Strands or flat

plugs that can be brought out as needed and a weight of

only 250g open up many possible applications. Speed

variants with 100, 120, 140 and 160 m3/h and a closed-

loop speed control are in preparation. Approvals according

to VDE0700, UL, CSA and CCC have been obtained.

The “big brother” with a diameter of 150 mm (Figure 3)

attains a maximum air flow of 390 m3/h at a power input of

Robust and durable, easy to install and energy-efficient: 
New generation of EC fans shines in real-world applications

only 15 W and an efficiency of only 80 %; the maximum

pressure increase is 180 Pa. The operating noise level is

just approximately 55 dB(A) and the service life of the

ambient-capable IP 54 fan is over 70,000 hours (40°C), the

operating temperature likewise ranges from -40 to +75°C.

The fan, which weighs 820 g and has connecting wires that

are brought out, has approvals to VDE0805, UL, CSA and

CCC.

The new generation of ACmaxx variants sets standards for

fans that can be used universally. In addition to improved

output with lower consumption, the fast installation

provides additional savings. The lower logistics costs,

thanks to the wide-range power supply and long service

life make it much more economical for systems manufac-

turers and end customers to use the new fans. Literally and

metaphorically, they are a fresh breeze in refrigeration and

air-conditioning applications (Figure 4). 

Dipl.-Wirt.-Ing. (FH) Stefan Schneider

Marketing Fans

ebm-papst St. Georgen GmbH & Co. KG 
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Robust and durable, easy to install and energy-efficient: 
New generation of EC fans shines in real-world applications

“The advantages: long service life, 
fast installation and lower logistic costs”

10

Figure 4: Application example of the ACi 4400 for Rittal filter fans.              

Figure 1: The ACi 4400 attains a maximum air flow of 180 m3/h at a
power input of only 4 W and an efficiency of 65 %, the maximum pres-
sure is 74.7 Pa.

Figure 3: A power input of 15 W at 80 % efficiency is sufficient for the
ACi 7200 to attain a maximum air flow of 390 m3/h and a maximum
pressure increase of 180 Pa. 

Figure 2: Air performance curve of the ACi 4420.
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EC fans – axial, centrifugal or diagonal?

Optimising air flow in 
refrigerated cases

Until now, the conventional solution for the cooling system

of refrigerated cases consisted of single-phase shaded-

pole motors combined with axial impellers. Demands for

greater efficiency and lowest possible noise levels have

since led to a complete rethinking of this technology. The

result is that EC motors will be implemented more and more

frequently in the future as energy-efficient fan drives. At the

same time, the selection

of a suitable fan design

will become key. This is

because, depen ding on

installation conditions, re -

quired pressure build-up

and required air volume,

fans other than the com-

monly used axial fans are

also considered suitable

in refrigerated cases, such

as diagonal and centrifu -

gal fans. This results in an

optimisa tion potential that

users should take maxi-

mum advantage of in order to achieve greater energy

savings. 

Like pumps and compressors, fans and blowers belong to

the category of technical stream machines. Their main com -

ponents (in addition to the bearing system and the housing

for guiding the air flow) are the impeller with its blades and

the drive motor. Thus, to design a “fan” system with the

greatest possible energy efficiency, focus must be placed

both on the electrical drive and on the impeller com -

ponent, which affects aerodynamics. If both main com -

ponents are optimally designed, considerable po t en -

tial savings are the result, par ticularly in the case of

fans used in refrigerated counters and bottle coo -

lers, which tend to operate with high duty cycles. 

Energy-efficient EC technology: energy
efficiency starting with the drive
Today, those who want to achieve high

energy savings with electric motors know

to choose modern EC technology (Fig. 1).

In EC motors, a magnetic rotor synchro -

nously follows a rotating magnetic field

that is generated electronically. This

makes it easy to regulated the motor

speed. EC motors operate with an

efficiency of up to 90 %, making them

significantly more efficient than earlier

conventional drive solutions. Compared to

shaded-pole motors, EC mo tors in refrige-

rated case applications use only 1/3 to 1/6

of the power otherwise re quired (Figure 2).

The following example cal cu  lation illus -

trates the resulting potential savings: 

In some 20 meters of refrigerated counters in

a small supermarket, a total of 40 axial fans

are in use with 200 mm impellers and a blade

angle of 34°. The energy savings in this case,

compared to shaded-pole motors, is 70 %, which

corresponds to 7.5 MWh per year. For the environ-

ment, this value means that 4.4 fewer tonnes of CO2

are produced. However, users profit as well. If we

assume a price of electricity of about 11 EUR cents/kWh,

over 800 EUR can be saved per year.

Figure 1: Modern EC technology is very compact, as the elec-
tronics are integrated within the motor directly.
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Fans in refrigerated cases are operated at higher duty cycles. 
Due to this, higher attainable energy savings become obvious with higher efficiency. (Image source: fotolia)



EC fans – axial, centrifugal or diagonal?

Optimising air flow in refrigerated cases

flow (Figure 4a). In other words, the conse-

quential increase in required pressure

build-up eliminates axial fans as the

best possible solution for this situation

due to their functional principle: The

flow of air through the impeller with

the blades in this case is nearly the

same as a rotary axis, and thus the

name “axial” fan. The air is aspi-

rated from all sides and then

expelled at the front in the direc-

tion of the axis. This is caused by

the blades of the fan, which

essen tially push the air through

the fan. The objective is an air

flow that is as homogenous as

possible and does not cause tur-

bulence. With aerodynamically

optimised blades equipped with

winglets, these fans operate very

quietly. Beyond the suit able work

area, i.e. where the pressure

increase exceeds beyond the dip,

this behaviour changes drastically

because additional energy can be

supplied only by increasing the speed.

The result is turbulence in the air flow.

This decreases the efficiency of the fan

while the noise level increases. 

Impeller geometry suited to the application:
aerodynamic optimisation 

In cases such as this, centrifugal or diagonal fans

may be the correct choice. For applications requiring

high pressure build-up at low air flow, the centrifugal fan

is by far the better option. Here, the entire air flow leaves

the impeller at the outer diameter. This generates greater

pressure than the axial fan at the same speed and with the

same diameter. For example, if an application requires a

90° deflection of the air flow or components, filters etc.

obstruct the free air flow, centrifugal fans are more

effective (Figure 4c). The diagonal fan lies somewhere in

between the two fan types mentioned above. The principle

here is for the fan blades to push both axially and

centrifugally when the inflow is axial. The advantage of this

arrangement is that it provides largely the same air flow as

common axial fans, while simultaneously providing higher

pressure build-up (Figure 4b). The most important feature

of a diagonal fan is the conical configuration of rotor hub

and external housing. The graph in Figure 5 (page 16) com-

pares the optimum work areas of all three fan types. Here it

is evident that the various models, adapted to the

installation conditions, ensure optimum air flow with low

noise and minimal power input by adeptly utilising the

existing physical flow conditions. 

The right energy-saving fan for every situation
Depending on the installation conditions, axial, centrifugal

and diagonal fans can be considered for refrigerated

cases. An extensive range of all these fan types is available

Figure 4: Depending on installation conditions, axial fans (a), diagonal
fans (b) or centrifugal fans (c) can be the best choice. 
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EC fans – axial, centrifugal or diagonal?

Optimising air flow in refrigerated cases

The higher efficiency levels do not only mean better use of

primary energy, however, but also less lost heat given off

to the surroundings. Heat that is not created, of course,

does not have to be removed. At the same time, the lower

temperatures have a positive

effect on the service life of the ball

bearings used. Modern EC techno-

logy, though, does not provide

savings only when operated under

full load. When operating under

partial load, the efficiency of EC

motors dimi nishes far less than

that of shaded-pole motors. In

other words, the energy savings

become especially apparent when

the fans are operated at low power

levels in refrigerated cases, such

as at night when they are covered. 

The overall system in overview: installation conditions
are a choice factor
By choosing EC technology, users most certainly find

themselves a good step closer to the most efficient fans.

But considerations also have to made when choosing the

best impeller, not to mention the entire fan design. Moving

air travels a path of least resistance. The optimum fan

design has air travel defined by the housing design that

matches the air flow aerodynamics. For this reason, the

installation situation is important criterion. Every in -

stallation location has to be checked to determine

whether the majority of the axial fans in use are really the

best choice, or would be better replaced with other fan

types. The installation situation described in Figure 3 illu-

minates the difficulties: 

On the evaporator side, the installation conditions are very

cramped and the use of axial fans is not necessarily

recommended because the housing wall constricts the air

14

Figure 2: Power input of energy-saving motors compared to AC shaded-pole motors. 
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Figure 3: Installation situation in a refrigerated counter: There is very little space available on the evaporator side. 
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“Winglets optimise
acoustic performance”



Refrigerator/freezer combination with more useful space and better access:

Centrifugal compact fan for
NoFrost system means no 
need for manual defrosting

Image source: Siemens
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EC fans – axial, centrifugal or diagonal?
Optimising air flow in refrigerated cases

in the product line of the motor and fan specialist at ebm-

papst Mulfingen. These axial, centrifugal and diagonal

fans, which are designed for use in refrigerated cases, all

operate using modern EC motors. Furthermore, they also

offer convincingly advantageous features including

compact design, simple installation (plug & play) and a

wide range of variety. To reduce installation time even

further, these fans can be purchased on request as ready-

to-install modules. 

Dipl.-Ing. Christian Schmitt

Sales Engineering Manager – Americas 

ebm-papst Mulfingen GmbH & Co. KG
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Figure 5: The optimum work areas (green) of all three fan types compa-
red. Here it is evident that the various models, adapted to the installa-
tion conditions, ensure optimum air flow with low noise and minimal
power input by adeptly utilising the existing physical flow conditions.



Refrigerator/freezer combination with more useful space and better access:

Centrifugal compact fan for NoFrost system means no need for manual defrosting

improved insulation, in conjunction with a new cooling

concept, provide plenty of useful space for the foodstuffs

(Figure 2). The refrigeration chamber can be flexibly

adapted to the quantities of each food, and continuously

adjustable easyLift glass plates and flexible door compart-

ments fit the food and beverage items stored. Sensor-

controlled cooling automatically adjusts the output of the

state-of-the-art cooling system. Thus when new foodstuffs

are stored, they are quickly brought to the necessary

storage temperature and products that are already deep-

frozen are prevented from defrosting. A modern LED

lighting system prevents unnecessary heat in the

refrigeration chamber and thus saves additional energy

costs.

However, even the best innovation cannot change the laws

of physics. Warm air always contains more water vapour

than cold air. In nature, this means fog or rain when the air

cools; in the refrigerator, this means condensation.

Particularly in the freezer compartment, the condensed

water accumulates on all cold surfaces as a layer of ice.

This effect cannot be prevented entirely, but it can be con-

trolled! Thus the cooling experts at Siemens, together with

ebm-papst Landshut, developed an optimum combination

of air conduction and NoFrost blower in the interior of the

freezer compartment. This ensures that the warm air that

enters is guided quickly towards the extra-cold condenser

surface designed for this purpose. There, it sheds its

excess water through condensation. Thus the foodstuffs

and the rest of the surfaces of the appliance remain free of

condensate and ice.

Fan ensures dynamic cooling      
The interior of the freezer compartment contains a fan that

is specially optimised for this application. It draws the

moist, warm air in across the cold evaporator surface, thus

generating a circulating air flow (Figure 3). There, the water

vapour condenses and solidifies immediately into ice. The

dried air then escapes in a targeted manner in certain

areas of the refrigerator to attain perfect temperature stra-

tification. When it contacts the foodstuffs, it heats up

slightly and absorbs minimal quantities of moisture during

the normal refrigeration process, then deposits it at the

evaporator. Result: the interior remains constantly free of

condensate and ice. If the evaporator then ices up, it is

defrosted automatically, the condensate is removed and

the cycle begins again.

Of course, such an application places stringent demands

on the fan used. An optimum aerodynamic design and

whisper-quiet drive are required. In addition, a long service

life, which for modern appliances is significantly over 
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Refrigerator/freezer combination with more useful space and better access:

Centrifugal compact fan for NoFrost system means no need for manual defrosting

Refrigerators have long become an estab -

lished fixture in the kitchen. They make it

easier to keep supplies and ensure that

many foods stay fresh longer. Unfor -

tunately, conventional refrigerators

also have disadvantages, and thus

compromises must often be made

for the cooling temperature of

various foodstuffs such as meat

and vegetables. Ice formation on

the evaporator in the freezer

compartment must be removed

by manual defrosting, and the

contents of the refrigerator and

freezer stored elsewhere during

this process. A new concept for

refrigerator/freezer combinations

with integrated fan provides help

here. It allows better tempera -

ture distribution and prevents ice

formation on the foodstuffs stored

in the freezer compartment. An

automatic defrost feature also

makes the previous maintenance

effort unnecessary.

Foodstuffs age, meaning that they

decompose chemically into other compo-

nents. A rule of thumb of organic chemistry

is that for each 10 °C temperature increase,

the reaction speed doubles. Thus many food -

stuffs stay fresh longer at a lower temperature.

Because foods such as fruit or vegetables are still

“alive”, however, the temperature must not become

too low. We all know that potatoes taste “sweet” when

they have been subjected to frost. Therefore, the objective

is to provide optimum temperature control for each food -

stuff cooled. Siemens, the specialist for white goods, has

come out with a new series of built-in refrigerator/freezers

that address precisely this problem. The new appliances

cool exactly to the setpoint and prevent the formation of

unwanted ice with the automatic NoFrost feature. A

specially adapted fan (Figure 1) provides ideal air circu -

lation. To adapt these components optimally to the

conditions, the developers brought the motor and fan

experts of ebm-papst Landshut on board with them. This

resulted in a new NoFrost blower design that keeps the

freezer compartment reliably free of ice. 

Customised cooling
Saving energy is foremost on everyone’s mind. Therefore,

the new cooling units work in class A++. Despite this,

“Centrifugal compact fan for NoFrost systems:
aerodynamic design and whisper-quiet drive”
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Figure 1: New centrifugal compact fan from
ebm-papst Landshut for NoFrost system.

Figure 2: Well thought-out allocation of space in the new coolConcept
built-in appliances (Siemens).

Figure 3: Fans at the specific location draw moist, warm air over the cold
evaporator to be dehumidified (functional diagram).

evaporator evaporator heater NoFrost blower

outlet 
opening

air duct



Refrigerator/freezer combination with more useful space and better access:

Centrifugal compact fan for NoFrost system means no need for manual defrosting

improves the efficiency of the refrigerator/freezer. Its

special design and extremely small dimensions allow the

motor to be integrated into the specific fan design in a

space-saving manner (Figure 5).

All important parameters are verified during development

and tested later under real-world conditions during quality

control in the ebm-papst group's in-house test lab. Thus

the performance data for service life, power input or air

volume and pressure increase are not just theoretical

values, but specifications that can be verified in real-world

applications. The user can therefore be assured that values

will be attainable in his or her product as well.

Dipl.-Ing. (FH) Hans-Jürgen Withopf

Key Account Manager 

ebm-papst Landshut GmbH
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Refrigerator/freezer combination with more useful space and better access:

Centrifugal compact fan for NoFrost system means no need for manual defrosting

10 years, and extremely efficient use of

energy are required, as after all, the drive

motor is in the cold area. Waste heat

that is not created there does not have

to be removed by cooling. The fan

experts solved the problem of aero-

dynamics in numerous test bench

trials. So that the drive could also

be ideally matched, they use a

new motor design, the size 15.

The drive is specially optimised

for the requirements for opera-

tion at low temperatures and for

minimum power consumption,

while simultaneously featuring

especially small installation

dimensions (Figure 4). Thus the

entire centrifugal compact fan

measures only approx. 135 mm x

64 mm (diameter x height), which

makes it possible to gain extra

useful space in the freezer com-

partment. 

New size 15 motor platform
The new size 15 motor platform is a

brushless direct current motor. It is de -

signed for a variety of voltages. In the pre-

sent case, the fan is operated at 9 VDC.

Other voltage versions (12 VDC or 24 VDC) are

likewise possible. The availability in various

overall motor heights covers a wide power range,

making the motor series highly versatile in use (even

beyond the domestic refrigerator/freezer area). The

motor electronics can be adapted to a wide variety of

customer requests. The speed of the drives, for example,

can be easily regulated for different cooling concepts. The

internal closed-loop speed control means that the motor

maintains the set speed constantly. Various closed-loop

speed control concepts can be offered. The bearing and

lubrication of the shaft is specially matched to the low tem-

peratures and long service life. At the same time, the

special bearing and an optimally matched electrical confi-

guration reduce the power requirement of the motor, which

“The motor electronics
can be adapted to a
wide variety of 
customer requests”
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Figure 4: The new size 15 motor platform features outstandingly
compact installation dimensions and works with minimal power con-
sumption at low temperatures.

Standard NoFrost
motor BG20

New NoFrost motor
platform BG15

Figure 5: Its special design and extremely small dimensions allow the
motor to be integrated into the specific fan design in a space-saving
manner.

Summary

Improvements in refrigeration require new methods

and solutions. For uniform or stepped temperature

distribution, an internal air circulation is especially

suitable. In addition, this prevents the problem of

unwanted condensate and ice formation in the

freezer. Fan solutions adapted to the special

conditions in the low temperature range and the

operating noise standards for household appliances

are the ideal means to this end. 
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EC technology points the way to the future:

New blower series 
for range hoods 

In many areas of today’s fan and blower technology, EC

drives are making advances. There are a variety of reasons

for this: EC motors give them outstanding energy-saving

performance and durability. Special technologies that

reduce structure-borne noise also make them extremely

quiet. The integrated electronic control system allows their

speed to be adapted continuously to the specific re -

quirements. Thus it is no wonder that in accordance with

the European energy efficiency directive, EC technology is

designated as a Best Available Tech nology (BAT). 

After gaining pre-

dominance in re -

fri geration and air-

con ditioning tech-

 nology, EC tech -

nology is now also

having an effect

on what are called

“white goods”.

Blowers for range

hoods can now 

be equipped with

state-of-the-art EC

drives (see text

box, page 26), allowing the many benefits of the energy-

saving technology to be used in this business sector also.

Motor and fan specialist ebm-papst Mulfingen has

continued to develop its familiar AC blower series and now

introduces a new series in EC technology for this market

(Figure 1). It fulfils stringent technical require ments and

can be easily integrated into a wide variety of range

hoods. Its innovative concept provides the user with a

variety of significant advantages over conventional

AC solutions. In terms of efficiency, the new EC

fans already surpass by far the new EuP

Directives for electrically powered fans, which

are soon to become legal requirements.

Simple replacement
The EC technology has been integrated into

the existing housing design so that the

dimensions are identical, allowing the fans

to replace the old AC variants without any

problems. Thus no design changes to the

end device are required. The aerodynami-

cally optimised fan housings are highly

compact and can be fastened to the

range hoods using commercially avail -

able sheet metal screws. The corres -

ponding sheet-metal nuts are already

preinstalled. An air exhaust fitting for

pipelines with a diameter of 150 mm is

integrated by default. Thus adapter fittings

from rectangular to round are no longer

required. A receptacle for a back draught

valve is provided in the air discharge fitting. 

Electronics module with integrated cooling
element
To attain high air performance, the electronics

necessary for the EC motors is in the terminal box.

Thus the already compact EC drives require even

less installation space and the inflow conditions are

improved.
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Range hoods have to meet stringent aesthetic and technical requirements. 
Now, blowers with modern EC technology are also available for this application area (image source: Fotolia) 

Figure 1: Example of the new EC blower series: The new technology
has been integrated into the existing housing design, so the EC blowers
have identical dimensions and can replace the existing AC variants wit-
hout any problems (left: AC, right: EC).



EC technology points the way to the future:

New blower series for range hoods 

sides. For the greatest possible running smoothness, the

entire fan unit has also been decoupled from the housing

via elastomer elements. The full encapsulation made it

possible to select an open rotor system, which ensures

ideal heat dissipation of the stator and thus ensures a high

degree of IP protection. 

High efficiency and intelligent additional functions
Though range hoods are normally not operated with a long

duty cycle, the energy savings that can be attained with

EC technology has a positive effect over the long term.

After all, the EC motors work with significantly higher effi-

ciency than comparable AC variants. In addition, the

power electronics of the EC motors make it possible to

integrate practical additional options. Thus, for example,

not only is the continuous closed-loop speed control

typical of EC motors possible, but if desired, the new fans

can be switched in four steps, a feature familiar from con-

ventional AC solutions. Another positive factor here is that

the EC fans are significantly quieter, particularly in the low

speed steps (Figure 4). In any case, control of the blower

output is available either via 0 to 10 V interfaces or

digitally. Though the blowers described here are specially

tailored to use in range hoods, they are also suited for

other applications. They can be used practically

anywhere, e.g. for server cooling in control cabinets and in

general for applications in air-conditioning technology.

The new EC blower series covers an air performance

range from 600 to 1,000 m³/h. For other application areas,

various versions from the extensive product range are

available, e.g. in other housing modifications and sizes.

This allows a customised, energy-efficient EC solution to
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New blower series for range hoods 

The new design provides even more

advantages: for example, the EC drives

are not only more compact thanks to

the higher power density, but also

lighter than comparable AC motors,

which has a beneficial impact on the

total weight of the blower. The

savings in weight is approx. 25

percent with the same power.

This has provided an additional

increase in the mechanical sta-

bility. At the same time, this

reduces the weight of the com-

plete range hood, which is now

easier to transport and handle

during installation. The elec -

tronics housed in the terminal

box are cooled effectively. To do

so, the electronic cooling ele -

ment has been attached such

that it receives optimal cooling

directly in the air flow through an

opening in the fan (Figure 2).

High power density through per-
fected thermal management

The design of the motors also reflects a

good measure of expertise: The EC motor

is based on the proven external-rotor motor

principle, with the rotor revolving around the

stator within. The sheet metal pack of the stator

is completely sprayed with a thermoplastic resin,

which provides a number of practical advantages.

For one, the high-quality plastic material provides good

electrical isolation; in addition, ball bearing and/or sleeve

bearing seats can already be integrated during manu -

facturing. The wall thicknesses and clearances have a

variable configuration. This makes it easy to compensate

for tolerances in the sheet metal pack, for example. Then,

the completely wound assembly is coated with duroplastic

and the wound stator is fastened in the housing via a fixed

axis (Figure 3). 

The rotor that runs around the stator, and on which the

impeller is installed, is supported by bearings on both
“EC fans are signifi-
cantly quieter, parti-
cularly in the low
speed steps”
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Figure 2: Using the terminal box as an electronic module with integrated
cooling surface.

Figure 3: Design of the energy-efficient EC motor: The motor does not have
a shaft, but an upright axis supported by bearings on both sides. The
stator and rotor are coated or completely cast. The open bearing shields
provide optimum dissipation of the heat. The requirements of the IP65
type of protection are fulfilled without the need for other measures.

Figure 4: Comparison of noise level of an AC blower to a new EC blower at low speed.
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EC technology points the way to the future:

New blower series for range hoods 

be found for practically every application in the ventilation

and air-conditioning field. 

Dipl.-Ing. (FH) Gunter Streng

Development Manager for Product Area A 

ebm-papst Mulfingen GmbH & Co. KG
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EC motors and their technical advantages

EC motors are, according to their principle,

permanent magnet synchronous motors. In these

motors, a magnetic rotor synchronously follows a

rotary field that is generated electronically. Only the

latest electronics have made useful implementation

of this solution possible. This allows any desired

operating speeds to be attained, even beyond the

limits of 3000 rpm defined by the power frequency.

The relationship between the voltage and speed, as

well as that between the current and torque, is

largely linear. At up to 90 %, the efficiency is signifi -

cantly better than for usual asynchronous motors at

a size that is usually much smaller. The higher

efficiency levels do not only mean better use of

primary energy, but also less lost heat given off to

the surroundings. Heat that is not generated does

not need to be removed, and low temperatures also

have a positive effect on the service life of the ball

bearings used. 
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