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SMART BUILDINGS SIMPLIFIED 
WITH SELF-GOVERNING WIRELESS NETWORK 

Think of Smart Buildings and you probably picture 
brand-new offices equipped with all the latest in-
novations in building automation. But conventional, 
low-tech buildings can also benefit from smart tech-
nology, thanks to advances in IoT and wireless com-
munication. With NeoCortec network technology 
you can upgrade your building with a large sensor 
network in just a few hours. 
 
There are many good reasons for making buildings 
smarter. Sensors provide data on which you can build 
useable insights, for instance to reduce heating cost, 
optimize ventilation or improve the overall energy ef-
ficiency of the building. Making a building smarter will 
make it more sustainable, while also reducing mainte-

nance costs, optimizing the use of your spaces – and 
not least making the occupants of the building feel 
more comfortable and thus more productive.

However, facility managers are hesitant to introduce 
smart technology in older buildings because of the 
cost of cabling the building. This cabling is needed for 
the communication protocol to connect to the sensors. 
But with recent advances within IoT, you can manage 
without cables. Data can be sent wirelessly to the cloud 
or to be building management systems. And with the 
self-governing and extremely flexible NeoMesh net-
work technology from NeoCortec it has become easier 
than ever. 
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Figure 1: Image of Nannasgade (source: Google Streetview)
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93 SENSORS IN 2.5 HOURS

LOWERING THE THRESHOLD

As an example, it took only two 
and a half hours to install 93 tem-
perature and humidity sensors in a 
3-storey office building in central 
Copenhagen. After being installed 
in offices and corridors across the 
three floors, they automatically 
connected to each other due to the 
unique self-governing NeoMesh 

network protocol. 
No main power cabling was needed 
as the sensors are battery powered. 
Immediately after installation, the 
sensors started to transmit measure-
ment data via the central NeoMesh 
gateway to the cloud without any 
need for configuring the network. 
And, as the NeoMesh network is 

self-governing, data always finds 
a way from sender to receiver. The 
network nodes form an invisible spi-
der’s web of communication chan-
nels, and if one communication path 
is blocked then data automatically 
just finds an alternative route to its 
destination.

The NeoMesh network technology 
creates a wealth of new opportunities 
for deploying state-of-the-art sensor 
and actuator systems in older buildings, 
significantly lowering the threshold 
of implementing Smart Building sys-
tems in existing buildings without a 
cable infrastructure, such as residential 
buildings and older office buildings. 
Any building can transform into a Smart 
Building, making it more sustainable, 
cost-effective, and more comfortable 
for its inhabitants.

Compared to other network technolo-
gies, NeoMesh has a number of advan-
tages that makes it extremely simple to 
install, hassle-free to operate, and easy 
to change or expand. For instance, the 
only cabling needed is the cable pow-
ering the central gateway, which in this 
case is placed in the basement. And 
unlike network protocols like Zigbee 
or Bluetooth, the NeoMesh network 
can do without power-hungry repeat-
ers needing mains power. Only one 
central gateway is needed to make the 
NeoMesh sensor network work and to 

connect it to the internet. All the rest, 
like connecting all nodes into a mesh 
and sending messages through the 
network, is automatically done by the 
network nodes themselves. Size of the 
building is not a problem as range is 
extended by adding more nodes to the 
network. Furthermore, as the complete 
sensor infrastructure is battery-pow-
ered with ultra-low power consump-
tion, a NeoMesh network can function 
for years without need for battery 
change or other maintenance.
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Figure 2: Drawing / floorplan of 
Nannasgade. Sensors connect 
in a mesh both to sensors at the 
same floor as well as other floors. 
Sensors at the lowest levels are 
meshed with the gateway in the 
basement.
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SOLVING A HEATING PROBLEM
But before diving into the opportunities created by the Ne-
oMesh network technology, let us take a closer look at the 
Copenhagen office building and the 93 sensors inside it. 

Built in 1968 and located on Nannasgade in the Nørrebro 
district, it is about 2.000 square meters and about 30 small 
offices on each of the three floors. All inside walls defining 
the office spaces are made of bricks and are 35 cm thick, 
causing significant dampening of radio signals. There are 
about 100 radiators on each floor. The building’s basement, 
which has thick concrete walls, is displaced such that it is not 
directly underneath the building as shown on the illustration. 
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Creating robust wireless connectivity through bricks and 
concrete walls and across different floors were some of 
the factors the team from Nrlyze had to consider when 
deploying the NeoMesh network. Nrlyze is a Swedish tech 
company specialized in optimizing heating and ventilation 
systems in large buildings. CEO Lars Hansson and his team 
were approached by the owner of the Nannasgade office 
building to fix a costly problem: Connected to the city’s 
public district heating, the building had to live up to specif-
ic requirements regarding the correct temperature drop in 
the system. 
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Figure 3: Floorplan of 3rd floor,  
showing only the connections within 
the same floor. Exactly which sen-
sors that are connected to eachother 
changes dynamically based on the 
NeoMesh SpeedRouting algorithm.



NEOCORTEC FOR SPEED AND EASE-OF-USE
According to Lars Hansson, Nrlyze has 
chosen NeoMesh because it allows his 
team to quickly roll out a large sensor 
infrastructure. The network sets itself up 
and automatically establishes connectiv-
ity between the sensors. What makes it 
particularly easy is the fact that you only 
need one central gateway to collect all 

the sensor data and transmitting it from 
Nannasgade to the Nrlyze cloud plat-
form. There is no need for repeaters or 
additional gateways to connect different 
parts of the network. Embedding the 
NeoMesh protocol in Nrlyze’s platform 
has been a smooth and successful pro-
cess and Nrlyze will expand its collabo-

ration with NeoCortec further.
According to Lars Hansson, there is a 
huge potential for a flexible, self-gov-
erning wireless network like NeoMesh 
when it comes to Smart Building and 
Smart City applications. Cato Skibsted 
Fagermo, head of sales at NeoCortec, 
agrees:
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-	 Offices as well as residential properties can benefit from becoming smarter through sensor and actuator 
technology connected wirelessly. Heating and humidity can be controlled more efficiently, and air quality 
can be monitored in order to increasing the user experience of people in the buildings. Now you can equip 
all radiators in your entire buildings with smart thermostats. Also, in office buildings you can use it to book 
meeting rooms or optimize cleaning according to how much each office or meeting room has been used. 
There are endless possibilities, as long as you have a flexible wireless network in place.

OVER-HEATING

The business of Nrlyze is to deliver advanced analytics for building owners and facility managers and automatically fine-tune 
their building control systems. Exact and continuous measurements are essential in this optimizing effort. Nrlyze is measuring 
temperature and humidity inside the building and correlating it with outdoor values to hydrostatically balance the radiators 
and to optimize the heating curve of the building’s heating system, for it to work as efficiently and economical as possible.

Lars Hansson explains:
-	 To secure energy efficiency the district heating 

company requires the hot water that flows back 
into the building’s heating system to have cooled 
down to a fixed temperature level upon re-en-
tering the district heating system. If the return 
water coming from your building is warmer than 
this level, you must pay extra. If it is cooler then 
it is the other way around: you can collect reward 
money from the district heating company. So, 
there is a lot of money to be saved if you can get 
as much as possible out of the hot heating water 
passing through the building.

-	 At Nannasgade we have just finished our first 
round of measurements. These showed that the 
heating system was over-compensating, produc-
ing too much heat in some places, while produc-
ing too little in other. We have now done several 
adjustments based on our measurements, and 
everything works much better already. With one 
or two iterations we will be able to do an optimal 
setup of the system. When we are done, we will 
continue monitoring the Nannasgade heating sys-
tem to secure that everything works as intended.
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•	 No cables needed
•	 Easy installation
•	 Self-governing and self-healing
•	 Battery-powered, with ultra-low power consump-

tion
•	 The complete network infrastructure is bat-

tery-powered

•	 The only part of NeoMesh that needs mains pow-
er is the central gateway connecting the network 
to the IP world

•	 Easy to change
•	 Easy to extend
•	 Extreme scalability
•	 Can run on wide variety of transceivers

NEOMESH IN A NUTSHELL

NO CABLES NEEDED
Cato Skibsted Fagermo emphasizes the 
easy installation of NeoMesh. When 
removing cables from the equation, 
complex, costly, and time-consuming 
installation is not needed. Furthermore, 
office staff or apartment residents will 
not be disturbed more than a minute or 
two during installation. 

Moreover, upgrading the building to 
become smart can be done incremen-
tally. You can add one smart function-
ality at a time rather than everything 
at once. This means there is a lower 
investment threshold for the building 
owner as he only has to pay for what 
provides value for him.

Also, according to Fagermo, it is 
easy to cover large buildings with a 
NeoMesh network as it is extremely 
scalable and does not need additional 
gateways or repeaters to cover even 
very large areas as long as there is suffi-
cient node density in the network. 

-	 With NeoMesh, NeoCortec is significantly lowering the Smart Building threshold. We are offering a cost-ef-
fective, easy-to-install wireless infrastructure that can support a wide variety of use cases. With NeoMesh 
eliminating major issues regarding cost and inconvenience, there is no reason to hesitate: Installing Smart 
Building tech has never been easier.   
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Contact
NeoCortec A/S  Tonsbakken 16-18, 2740 Skovlunde, Denmark

ABOUT NEOCORTEC

NeoCortec is a manufacturer of the NeoMesh wireless sensor 
network protocol stack, as well as ultra-low-power bi-direction-
al wireless FCC & CE pre-certified communication modules 
with the stack integrated. 

The NeoMesh protocol stack is a 2nd generation wireless 
communication protocol stack enabling nodes (sensors, actua-
tors etc) to communicate with each other wirelessly and with-
out setting up a separate, external wireless network. Instead 
will all nodes themselves establish the NeoMesh wireless 
network, forming a mesh network and where all nodes acts as 
routers for passing messages between nodes. 

All stack layers are optimized for reliability, scalability and 
low power operation. The reliability comes from the dynamic 
routing where each node continuously calculates what the 
best next-hop in the mesh is. Any dead, missing or moved 
nodes are therefor immediately compensated for by creating a 
new route. Cable like reliability is achieved through frequency 
hopping between up to 15 channels and through a CRC32 
equivalent check. Scalability is ensured through making the 
mesh topology flat without any hierarchical structure. There 
are no central coordinator to organize the network as this task 
is delegated to all of the nodes. This also makes it very easy to 
add new nodes to the mesh. Up to 65,000 nodes can be add-
ed to the same network. The low power consumption for all 
nodes makes it possible for all nodes to be battery powered, 
unlike earlier sensor network approaches with hierarchical 

structure where the router nodes had to be mains powered.    
The network modules operate either on sub-GHz frequencies 
or at 2.4 GHz in the license free ISM bands, and can easily be 
integrated with sensors or actuators into becoming nodes, or 
added to gateways to ensure cloud connectivity.

NeoMesh complements 5G LPWAN technologies like LTE-M 
and NB-IOT cloud connected sensors by extending the range 
of these LPWA networks into hard to reach places such as 
deep indoor or underground. As an example, nodes in the 
basement or at places without coverage can easily be reached 
through forming a mesh-net to a node with 5G connectivity. 
As an added bonus, there are no additional subscription cost 
for these mesh connected nodes. 

Typical applications of NeoMesh include wireless sensor 
networks for installations used in home and building automa-
tion (HBA), industrial automation, alarm and security systems, 
indoor asset tracking and agricultural and forest monitoring, to 
mention a few.

In 2021 NeoCortec announced a collaboration with Honeywell 
Building Technologies for integrating NeoMesh in a Honey-
well’s new generation of wireless fire detectors. 

NeoCortec is based in Copenhagen, Denmark, and is owned 
by the Danish Private Capital Fund HP Holding A/S.

•	 MiniPCIexpress modules for GW
•	 Breakout boards
•	 Evaluation boards
•	 Evaluation kits
•	 NeoMesh software stack licenses
•	 Linux Gateway Software package

•	 Communication modules
•	 Variants for 868 MHz, 915 
	 MHz or 2.4 GHz ISM/SRD bands
•	 CE and FCC IC approved
•	 Ultra compact 11 x 18 mm
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