














































Reaching the target with up-to-date data

This project was a co-production between Breuell 
& Hilgenfeldt and WOWI-Wickert Heizungs-, Luft-, 
und Klimaprodukte GmbH. “For this type of retro-
fit, it is important to record precise performance 
data at the beginning, ” explains Dieter Hildebrandt 
from Breuell & Hilgenfeldt. “The more accurate the 
system data for current use, the better we can select 
the right ebm-papst fans in order to achieve the 
desired efficiency later and to predict the expected 
energy savings as precisely as possible. ” 

This approach has also been confirmed in the 
ZeitHaus: Several measurements have shown that 
the values on the device cards for the old system 
deviated by five to 10 percent from the current air 
flow and that the static efficiency value for the sys-
tem was positively distorted by 15 percent for the 
intake air, and by as much as 20 percent for the 
exhaust air. “With our newly measured values, we 
then used ebm-papst’s FanScout selection software 
to select a solution with two FanGrids with twelve 
RadiPac fans on the intake air side and nine on the 
exhaust air side, ” says Hildebrandt. 

Figures that add up

“The savings calculated by Dieter Hildebrandt 
were even exceeded in the field,” says Fricke. “Our 
pilot project was therefore a resounding success.” 
Breuell & Hilgenfeldt, WOWI-Wickert Heizungs-, 
Luft-, und Klimaprodukte GmbH and Honeywell 
eliminated additional interference points thanks 

to the retrofit. For example, the air flows have 
been optimized using heat exchangers and sound 
absorbers, reducing the pressure loss and result-
ing in a reduction in power consumption. The 
two FanGrids stabilize the room air. After all, they 
ensure better inflow for the heat transfer and thus 
additional power gains. With a power consump-
tion of 6 kW each, the RadiPac fans on the intake 
air side achieve a total air flow of 79,000 m³/h and 
the fans for the exhaust air achieve a total power 
consumption of 69,750 m³/h at a power consump-
tion of 4.45 kW each. 

A guaranteed breather 

In addition to the fundamental factor in favor of 
a retrofit, i.e. the energy efficiency, the upgrade 
achieved much more in the ZeitHaus: The paral-
lel installation of several small fans in a FanGrid 
increases operational reliability. If there are prob-
lems with one fan, the others compensate for the 
missing power and thus ensure constant operation 
of the ventilation system.

And one thing must not be forgotten: The 
bearings of the old fans used to have to be greased 
regularly. However, the grease contaminated the 
entire air duct. With the new RadiPac fans, this is no 
longer a risk, as they run on maintenance-free bear-
ings and are easily accessible for other cleaning and 
maintenance work. At the same time, this ensures 
better air quality, which not only pleases the visitors 
who spend their free time there, but is also good for 
the exhibits. A feel-good museum visit!   

 “The savings 
calculated by 
ebm-papst’s 

FanScout 
selection 
sof tware 

were even 
exceeded in 
the field.”

PATRICK FRICKE  

———   

TECHNICAL OBJECT MANAGER  

AT AUTOSTADT GMBH
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After around twenty years, the museum’s old belt-driven fans have outlived their usefulness. There are row after row of vehicles in the ZeitHaus  

museum. After a retrofit, the new ventilation system follows suit: row after row of RadiPacs in a FanGrid – saving 25 percent on energy.
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Heating is essential in a cold, Danish winter. But burning gas or oil to create it 
harms the environment. Systems from Aktive Energi Anlæg A/S with heat pumps 
from EVAPCO offer a clean alternative. Using ambient air, they generate district 
heat for entire small cities, which benefits both people and nature.

Heat from a 
distance

C O M PA N Y

EVAPCO
L O C AT I O N

Aabybro, Denmark

It is a November morning in Asaa, a village in the north-
east of Denmark. It is -5 degrees Celsius outside and a 
cold wind blows around the pedestrians’ ears. But, in 
a single-family home around the corner, it is nice and 
warm: the heating system provides a cozy warmth. Res-
idents in Asaa heat their homes with a clear conscience, 
because their heating system is climate neutral. The heat 
is produced using green electricity in the city’s new cen-
tral district heating system with help from a heat pump. 
The heat is generated centrally and then distributed to 
houses via insulated underground pipes. From there, it 
arrives in the single-family home’s heating system. The 
system was designed by the engineering firm Aktive 
Energi Anlæg A/S (AEA) together with the refrigeration 

expert EVAPCO and ebm-papst. It is suitable for villages 
with as few as 100 houses to small cities with 50,000 
inhabitants. AEA organized all of the suppliers and 
coordinated the project with the local plant operator. 
EVAPCO supplied the heat pump system and ebm-papst 
the fans. The three companies joined forces because 
they suddenly saw a new demand in the market. Tim 
Thøgersen, Sales Engineer at EVAPCO, explains, “Until 
then, there were only small heat pumps for single-family 
houses or gigantic plants for big cities. But when the 
Danish government promoted district heating, there was 
suddenly a great deal of interest in medium-sized heat 
pumps for power stations that generate heat for small 
communities. Yet, there was no product available for this.”

I 
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A reverse dry cooler

Until then, EVAPCO in Denmark mainly produced customer-specific 
dry coolers for district heating plants or solar plants. Using fans, 
these dry coolers dissipate waste heat — in hot water, thermal oil or 
steam — into the ambient air. The manufacturer has been working 
with ebm-papst for 15 years. The company developed heat pumps for 
the first time for the project in Asaa. Thøgersen says, “In principle, 
heat pumps are simple reverse dry coolers. A dry cooler cools water 
down, a heat pump heats water up. Therefore, our main task was to 
use calculations to find the right design so that everything would 
work the way it was supposed to.”

A district heating system consists of an air/water heat pump 
with 2.5 megawatts combined with seven energy absorbers. The 
energy absorbers contain EC axial fans that draw energy from the air 
and convey it into the system. EVAPCO fluctuated between two sup-
pliers when choosing the fan manufacturer. In the end, ebm-papst’s 
service gave it the edge: “The support we received from the Danish 
office was extraordinary,” says Thøgersen. “As soon as we get an order, 
everything has to happen quickly. We have to give the energy sup-
pliers an answer on the same day. ebm-papst always answered our 
inquiries within a few hours. They also had much shorter delivery 
times than its competitor.”

Please work quietly

The noise level of the EC fans also played an important role in select-
ing the partner. Thøgersen explains: “It is not unusual for district 
heating systems to be in the middle of a city, right next to residential 
buildings. Of course, this means that the EC fans have to be quiet. In 
this case we have the possibility to use FlowGrids on our AxiBlade 
fans. They reduce the noise level by two dB(A).” Tim Thøgersen also 
sees the controllability of the EC fans as another advantage. It is easy 
to turn the fans down when there are lower heating requirements. 
This improves the system’s efficiency and also decreases the noise. 
There are around 80 AxiBlade EC fans in this district heating sys-
tem and they gather ambient heat in every season. Torben Kirkolt, 

Managing Director of ebm-papst in Denmark, says: “Even if the air 
is -10 degrees Celsius, it still contains energy.” However, in the pilot 
project, minus temperatures sometimes caused difficulties for the 
fans as they iced up. ebm-papst was able to remedy this with new 
software settings. Kirkolt explains, “We have now set the parame-
ters so that the fans are always moving. Even if they are not being 
used, they simply shake the ice off.” The ‘FanSet’ app from ebm-papst 
helped them to adapt. Torben Kirkolt and his colleagues were able 
to activate the parameters easily via MODBUS. He explains, “You 
simply put your mobile phone onto the fan and press a button. The 
app then uploads the new information.” This means that it is no 

District heating is generated 

in a central power or 

heating plant. An own 

heating system is is not 

necessary. An underground 

pipe system conducts the 

heat into the house.

WHAT IS 
DISTRICT 
HEATING?

Whether spring, summer or autumn — the 80 AxiBlade EC fans 

work in every season. They can even cope with ice.

Building Heat sources

District heating supply

District heating return

• Heating
• Hot water production

• Air
• Water
• Ground
• Sun
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8 %
France

6 %
Norway

92 %
Iceland

51 %
Sweden

50 %
Finland

63 %
Denmark

12 %
Germany

D I S T R I C T  H E A T I N G

longer necessary to take the fans apart and install new wires. The 
app from ebm-papst is available for all customers worldwide.

6,000 fewer metric tons of CO₂

After the plant in Asaa, another two local heating systems were set up by 
AEA, EVAPCO and ebm-papst in 2020. They are located in the villages 
Vig, with almost 3,000 inhabitants, and Højby, with 1,450 inhabitants, in 
the northwest of the country. But the three companies are sure that this 
was just the beginning. In June 2020, the Danish government decided 
to completely phase out crude oil and natural gas as heat sources in 

the Christiansborg climate agreement with the aim of reducing the 
country’s CO₂ emissions. It is increasingly relying on district heating. 
Today, district heating covers 60 percent of the final energy requirement 
in Denmark. To compare, the figure is only 14 percent in Germany. Data 
from the Vig and Højby plants show the positive effects that this is 
having on the climate. Together, they save around 6,000 metric tons of 
CO₂ per year compared to when natural gas was the heat source. In any 
case, the companies are ready to jump into action when any new orders 
come in. Tim Thøgersen sums up, “Now we have a solid concept that 
we can reuse at any time. We just have to calculate how many energy 
absorbers the solution requires and we are ready to go.” 

 “I t  is not unusual for district heating systems 
to be in the middle of a city. This means that the 
EC fans have to be quiet .”
TIM THØGERSEN  ———  SALES ENGINEER AT EVAPCO

Denmark comes after 

Iceland in second place in 

supplying its inhabitants 

with district heating.

WHAT IS 
DISTRICT 
HEATING?

DISTRICT HEATING MARKET IN EUROPE
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Shut tle service

C O M PA N Y

Huazh Intralogist ics Technology 
L O C AT I O N

Nanj ing, China

Endless lines of shelves, meter-high rows, conveyor belts, 
spiral chutes, and above all: goods as far as the eye can see. 
The prospect of someone having to find something in this 
labyrinth, having to wander through the aisles, all the while 
imagining customers drumming their fingers impatiently 
on the table, is unthinkable. Huazh Intralogistics Technol-
ogy’s solutions for warehouses and distribution centers 
ensure that this nightmare does not become a reality. 

The pace in these places is now too fast for humans to achieve 
on their own. A pace that is not possible without automa-
tion. Huazh is driving it forward. Its expertise is based on 
five core areas: warehouse logistics planning, warehouse 
information systems, conveyor systems, automated systems 
for storing and retrieving piece goods and small items, and 
semi-automatic and fully automatic picking systems. At the 
heart of the system are the shuttles, which whiz through the 

Huazh Intralogistics Technology Co. Ltd. develops systems for 
automated warehouse logistics. Speed is the most important factor 
for the company, based in Nanjing, China. 
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I N T R A L O G I S T I C S

Shut tle service

Autonomous shuttles 

make automated 

warehouses possible.

warehouse on rails and independently pick up and unload 
goods. The company, which is an offshoot of the University 
of Nanjing, has been developing them for almost 20 years. 

Compact speedster

“This area is very promising and has grown rapidly in recent 
years,” says Liu Feng. The R&D team leader at Huazh is 
responsible for the shuttles. “The key features of the shut-
tles are their small size and high speed — which saves lots of 
space and speeds up the picking and unloading of goods,” 
says Feng. 

To improve the latest generation of shuttles, which 
looks just like a red sports car, Huazh decided to switch from 
AC to DC motors and enlisted the support of ebm-papst. 
“We chose ebm-papst due to its high-quality products and 
excellent local service,” says Feng. For various shuttle designs 
from Huazh, ebm-papst supplies the complete drive systems: 
brushless internal rotor motors from the ECI series, trans-
mission, encoder, and electronics. ebm-papst supplies both 
the hardware and the software. The drive systems make the 
shuttle move forward on the rails, move the telescopic arm 
that grips the boxes of goods, and lift the boxes. 

Agile team

For the system to be perfectly matched to the application, 
you need a team that works well together. ebm-papst service 
engineer Donny Tang took care of the implementation on 
site and spent a lot of time in the Huazh test lab making all 
the necessary adjustments. But Feng also actively exchanged 
ideas with ebm-papst sales representative Tyrese Wu and 
team leader Mike Tang. His summary: “We held together 
and worked as a team.”

The greatest challenge with the shuttle project was, of 
course, the speed. Huazh gives itself only four to six weeks 
to deliver shuttles to its customers after receipt of the order. 
This also has an impact on its partner. ebm-papst talked to 
its own suppliers, set up new logistics concepts, and brought 
its internal Supply Chain Improvement team on board. As 
Feng acknowledges, “ebm-papst responds quickly, enables a 
rapid exchange of information, and provides a buffer stock 
of components.” 

 “The key features of the 
shut tles are their small  size 
and high speed.”

LIU FENG  ———  R&D TEAM LEADER AT HUAZH

Huazh started 

developing shuttles 

for warehouses 

almost 20 years ago. 

To maintain its pole 

position, the company 

now relies on drive 

systems from ebm-papst. 
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Do not miss another exciting user story.  
Find out about the latest product highlights.  

Find out about online seminars and important events.

ebmpapst.com/newsletter

SUBSCRIBE TO  
THE NEWSLETTER !

I N  O U R  O N L I N E  M A G A Z I N E

mag.ebmpapst .com
Y O U ’ L L  F I N D :

more information  
about our current stories

additional videos and photos

more than 550 mag 
stories

more technical articles

the ebm-papst Twitter feed

commenting and  
sharing tools

Read more on 
your PC, tablet or 

smartphone.
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F O R M U L A S  A R E  S E X Y

Different countries use different units for heat output. If you convert  
them, you strangely get different kW values. It is all to do with how the  
thermal unit is defined.

A
gain and again, you get custom-
ers from the USA asking about  
a blower from a European catalog.  
Later on, they are surprised 
because the blower is suddenly 

designed for a higher heat output (kilowatts) 
than is stated in the catalog. Why is that?

Sometimes, units are like zombies and 
they live on after they have been killed off. 
The majority of people, for example, still 
think of horsepower when they buy a car or 
of calories when it comes to a diet — rather 
than using the modern units of watts or 
joules respectively. The same applies to the 
thermal unit. In the majority of European 
countries, specifying the thermal unit is 
based on an old definition of how much 
heat energy you can obtain from one cubic 
meter of natural gas. In Europe, the refer-
ence gas G20 has 34.02 MJ/m³. This is the 
European thermal unit Hi. Heating systems 
are now considerably more efficient. The 
outdated definition of the thermal unit 
remained, however. 

In the USA, on the other hand, the 
heat energy that can be obtained from the 
reference gas G20 is justifiably defined with 
a higher value, namely 37.76 MJ/m³. This is 
the US thermal unit Hs. Now, the USA is 
well known for having issues with the met-
ric system. This is why they use their own 
unit for heat output — which you cannot 

calculate without the thermal unit. The 
unit the Americans use is the BTU/h (Brit-
ish Thermal Unit per hour, which despite 
its name is only used in the USA, and not 
in the United Kingdom). This is why you 
get a higher kW value in the USA compared 
to in Europe when converting the heat out-
put from BTU/h into kilowatts — because 
the definition of the thermal unit is higher 
in the USA. By the way, in the Nether-
lands, they use the more realistic American  
thermal unit Hs, but specify the output in  
kilowatts. 

China uses yet another system

In China there is a particular heat output 
zombie: the steam ton/hour. This is based 
on the old coal stoves in the cellar which 
directly produced steam for the radiators. 
The quantity of steam per hour resulted in a 
certain heat output in people’s homes. Even 
today, the heat output in steam ton/hour is 
still required for large plants in China. There 
is, however, no method for precisely convert-
ing it into kW. Using practical comparisons, 
ebm-papst has come to a useful equivalent 
of 635 kW (Hi) =̂  1 t steam/h. 

So do not be surprised if you encoun-
ter some confusion when it comes to the 
units and values used to denote heat out-
put — it is all down to how it is defined.   

Jörg  
Scheuerlein,  

Engineer  
Heating  

Mechanics  
at ebm-papst  

in Landshut

(HS)kW (Hi)
53 58

kW
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The fight against 
product piracy 

Not all products that say ebm-papst on them are actually  

made by ebm-papst. An interview with Ralf Duckeck,  

Director Intellectual Property at ebm-papst.

Mr. Duckeck, what is your role  
as Director Intellectual Property 
at the company?

Together with my seven employ-
ees, we handle all tasks related to 
patents, designs, and trademark 
protection. This includes pursuing 
patent infringements. I make sure 
that counterfeit ebm-papst products are taken off the 
market and don’t damage our good name. 

How does this work exactly?

We work on this with an agency called CorSearch, 
whose software — which also uses artificial intelli-
gence — scours the internet for offers of ebm-papst 
products. The adaptive software recognizes coun-
terfeits, which then end up on a list. We look at 
this list and decide which advertisements need to 
be deleted.

Is that how it always works?

No, sometimes we are also approached by cus-
tomers who are familiar with the quality of our 
products but are suddenly experiencing prob-
lems. An example of this was when a customer 

contacted us to complain that the 
fans they had installed were too 
loud. We found out that the sup-
plier had unknowingly purchased 
counterfeit ebm-papst products 
on the internet because we had 
a supply bottleneck at the time. 
Actually, despite all the frustration, 
we took it as a compliment, as the 

customer was used to a higher level of quality 
from our products. 

How many counterfeits do you pursue 
on a routine basis?

In collaboration with CorSearch, we reviewed 
around 70,000 online ads in 2021. Of these, Cor-
Search reported 60,000 to us as potential fakes, and 
42,080 were removed.

Are there sometimes false alarms?

That’s quite a rare occurrence, but it does happen. 
We once had a case where a trainee placed pictures 
of counterfeit goods in an offer on the internet. 
However, when we checked, we found that the 
trader was authorized and that the issue with the 
pictures was just an oversight. 

H O W  W E  D O  I T
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X X XN E W  P R O D U C T S

SMALL POWER OUTPUT, BIG IMPACT
The pneumatic gas valve E01, intended for low power classes,  

has so far ensured safe operation and optimum combustion  

in condensing boilers in the power range from 3 to 56 kW.  

Now, there is another variant designed for the  

range from 1.5 to 57 kW. The new valve  

also provides greater dynamic stability.

ebmpapst.com/valves

ONE  FOR  A L L
The new RadiFlex blower is the universal solution for all types  

of range hoods. This quiet, powerful, and efficient device  

comes in at just 1.9 kg. Developed for the mass market,  

it can be flexibly integrated into common hood types.  

And with air performance of up to 930 m3/h, the  

optimized blower ensures that cooking is a breeze. 

ebmpapst.com/radiflex

MOT I ON  A R T I S T S
The new driving/steering system ArgoDrive enables  

driverless transport vehicles to navigate freely in any  

direction. They can easily drive round unexpected obstacles, 

master inclines and different floor surfaces, and can move 

effortlessly in the tightest spaces. ArgoDrive brings together 

propulsion and steering in a single module comprising motors, 

transmission, sensors and the necessary connections.  

ebmpapst.com/argodrive
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X X XV E N T I L A T I O N  A N D  A I R  C O N D I T I O N I N G

Mr. Sigloch, what were the key factors 
driving the enhancement of the RadiPac?

We are constantly improving our fans for ven-
tilation and air conditioning applications 
because our users’ demands are increasing 
rapidly — particularly when it comes to control 
options and energy efficiency. The main drivers 
here are compliance with legal requirements, 
growing environmental awareness, and the 
potential for savings on operating costs. We are 
also optimizing the RadiPac series as part of our 
continuous improvement process.

How is this demonstrated  
by the new generation of fans?

The new generation of RadiPac fans operates 
at higher efficiency levels. Higher speeds also 
ensure greater air flow and a static pressure 
increase to up to 2,000 Pa or more, meaning 
even “high-pressure applications” can be covered. 
The noise level has also been reduced further. In 
comparison to the predecessor series, the noise 
level has been reduced by three to seven dB(A), 
depending on the operating point. To meet the 
requirements of different installation situations, 

this new centrifugal fan series is also available 
in a standard and short version.

How did you achieve these improvements?

We optimized the impeller in line with the latest 
aerodynamic findings, which has played a key 
role in the further development of the fan. In 
conjunction with the injection molding process 
used, the high-strength, glass-fiber-reinforced 
composite material enables a complex shape 
to be produced. This blade geometry drastically 
reduces flow losses. The driving force behind 
the new RadiPac centrifugal fans are high- 
efficiency GreenTech EC motors in the power 
range from 500 W to 8 kW. The power output 
of the integrated electronics has been further 
improved and the motor dimensions are even 
more compact. This makes the drive currently 
the most powerful in its class. 

»Higher efficiency  
levels reduce  

operating costs « 
Increased power, 
greater efficiency, 

less noise.  
Uwe Sigloch, 

Director of Product 
Management 
at ebm-papst 
Mulfingen, 

talks about the 
development and 
advantages of the 
latest-generation 
RadiPac series. 

YOU CAN F IND MORE 

INFORMAT ION AT:  

ebmpapst.com/
radipac
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3to7dB(A)

Noise level 

reduced by 

compared to the predecessor series

2,0
00

Pa

Static  

pressure  

of up to  

more than 

20,000
Air performance of up to 

m³/h
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