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Using residual heat has huge potential to remove 
the use of natural gas in the built environment. 
SABIC has long recognized the importance of the 
reuse of residual heat generated in processes 
and is both involved in and one of the instigators 
of the Het Groene Net heating company (see ‘Het 
Groene Net’ section). Bert Bosman, a specialist 
in climate and energy at SABIC, says: “If you live 
close enough to a source of residual heat—within 
10 kilometers—then that is the cheapest way to 
switch from using gas. Unfortunately, actual de-
livery of residual heat is being delayed because it 
takes time for the expensive infrastructure to be 
put in place.” The rapid roll-out of local heating 
systems like Het Groene Net is hampered by high 
investment risks, namely the required long-term 
supply security of a heat source and an initial cus- 
tomer base that is large enough. The heat battery 
may be a solution for the transport of residual 
heat and has possibilities for making local heating 
networks like Het Groene Net more flexible. 

Chemelot can heat 
70,000 homes
Brightsite is part of a consortium with Cellcius, 
Ennatuurlijk, SABIC, Demcon, Sitech, the 
municipality of Sittard-Geleen and USG. This 
consortium is conducting a feasibility study on 
the possibilities of industrial residual heat using 
heat batteries. Lianne van Oord, Program Manager 

at Brightsite’s program line 3  ‘Process innovation’: 
“The option of the using the heat battery was the 
result of exploring the possibilities for handling 
residual heat efficiently on the site. Given the 
delay of Het Groene Net, we started taking a 
closer look at the role of the heat battery. The idea 
of flexible local heating networks came out of the 
collaboration with developer Cellcius. Here at 
Brightsite, we are happy to help to further develop 
and implement this innovative technology.”

Pieter Meekels, alderman sustainability 
Sittard-Geleen:

“The ‘Transitie Visie Warmte’ of 
Sittard-Geleen shows there is 
potential for small-scale heat 
networks for some neighborhoods 
in our municipality. We expect that 
the heat battery complementary 
can be connected to the existing 
heat network(HGN) and support the 
research into the deployment of the 
heat battery for the neighborhood 
plans that follow from the ‘Transitie 
Visie Warmte’.”

The demand for sustainable ways to use energy is increasing. 
One of the possible options is the cost-effective reuse of 
industrial residual heat. A heat battery allows heat to be 
stored and then made available later and in another location. 
Brightsite is working with a consortium of partners to explore 
the possibilities of a salt and water-based heat battery.

Using industrial residual heat for heating homes

Loss-free transport of  
residual heat to households 
with a heat battery
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Olaf Adan, founder of Cellcius, researcher at 
TNO and professor at TU/e:

“We are in a hurry. If we can 
demonstrate that the heat 
battery works on a larger 
scale, then this can help to 
accelerate the transition to 
a sustainable world.”

We intend to start with a feasibility study, focusing 
on a pilot with Chemelot, Sittard-Geleen, heating 
company Ennatuurlijk and Cellcius. Chemelot 
can provide 250 MWth of >50°C of residual heat, 
which would potentially serve tens of thousands 
of homes. The innovative battery uses salt 
transported in modular units between a charging 
point at Chemelot and a discharge point for 50 
households. “We are analyzing the technical 
and commercial feasibility and looking at safety 
and environmental risks. After all, we are talking 
about the interaction of the chemical industry 
with the built environment. For this pilot, the most 
important thing we need to demonstrate is that it 
is possible, and that we are including the whole 
process from charging to discharge point. The 
heat battery is proven technology on an individual 
home level, so we are going to look at scaling it up 
to neighborhood level.” And van Oord is confident: 
“If everything goes well, then the pilot can be 
implemented in 2023.”

Heat transfer  
without a network 
The low-temperature heat battery from Cellcius 
uses two simple and safe ingredients: a salt 
and water (vapor). Olaf Adan, founder of startup 
Cellcius, researcher at TNO and professor at 
Eindhoven University of Technology (TU/e), 
explains how it works: “We use a relatively old 
thermochemical principle. If you add water vapor 
to salt (potassium carbonate), this creates a salt 
crystal and releases heat, which you can then use. 
But you can also reverse that reaction; if you warm 
up the salt crystal, you can separate water and 
salt again. In other words, you dry the salt out. Put 
simply, water in and heat out (in the neighborhood) 
and heat/energy in, water out (at Chemelot). 

Unlike other heat storage solutions—in liquids, 
solids or phase transitions—the heat battery does 
not lose the stored energy. This means that it is 
a cost-effective way to transport heat to other 
places without loss, and without the need for an 
expensive local heating network.”

Cellcius was founded in 2020 to further develop 
the technology developed within TNO and TU/e 
and market it on a commercial basis. Adan: “We 
can use our battery to store heat between 45 and 
150°C. Our initial focus is on using industrial resi-
dual heat and making it available in places where 
heat is required. Utilizing the unused, excess energy 
in the form of heat means that less gas is used and 
CO2 emissions are reduced.” Van Oord: “The fact 
that the active material in the heat battery is com-
pletely recyclable, and the technique is simple 
and robust makes this a very attractive solution.”

We cannot  
innovate alone
Evert Rietdijk, CEO of Cellcius: “We are very glad 
to be part of this consortium and this pilot. With all 
these parties involved, we can demonstrate that it 
works — something we can’t do on our own.” Frank 
Soons, manager of sustainability and innovation at 
the heating supplier Ennatuurlijk, is also pleased to 
be involved in the pilot. “We can’t innovate alone; 
collaborating with other parties is essential. A 
local heating network is a good and sustainable 
alternative and will play an important role in the 
energy transition. 

Frank Soons, manager of sustainability and 
innovation at Ennatuurlijk:

“A local heating network 
is a good and sustainable 
alternative and will play an 
important role in the energy 
transition.”

Ennatuurlijk is one of the shareholders of Het 
Groene Net, but is also looking for other smart, 
sustainable solutions to further develop and 
optimize local heating networks. Our ultimate 
goal is to deliver residual heat from Chemelot to 
customers, either via an underground network 
or perhaps with alternatives like the heat battery. 
If we want to connect a transport line from 
Chemelot to Het Groene Net, we come up against 
the issue of pre-investments. We design the 
infrastructure based on the final situation and 
must account for the necessary investments  
in advance.

Mobile heat has the potential to deliver sustainable 
heat faster, as it doesn’t require large-scale infra-
structure to be built first. In addition to the features 
already mentioned, the heat battery can also act 
as a range extender that allows you to increase 
the number of homes you can supply and the 
distance you can cover to provide residual heat. 
We are working together to investigate the feasibi-
lity of several applications. Because of this great 
potential, we want to be involved in exploring the 
application of this technology and subsequently 
in developing the pilot.”



The best solution for heating individual neigh-
borhoods needs to be investigated on a case-by-
case basis. Soons: “If there is an existing heating 
network, you would ideally want to connect a neig-
hborhood to it. If there isn’t, then the heat battery 
can become one of the alternatives.”

The target is for 1.5 million homes to no longer be 
dependent on gas by 2030. As Adan says: “We 
are in a hurry. If we can demonstrate that the heat 
battery works on a larger scale, then this can help 
to accelerate the transition to a sustainable world. 
In addition, the industry is helping to make neigh-
borhoods more sustainable and thus reduce CO2.” 

Bosman sees the heat battery as a temporary 
provision that can help to connect and switch to 
Het Groene Net. “I don’t think the heat battery is a 
long-term solution, except for in remote areas.”
Industry produces heat 24 hours a day, while 
households only need it during the day.

Adan: “The beauty of it is that you can charge the 
heat battery if no one needs the heat. So it’s a 
solution to bring acyclic demand in line with the 
continuous supply.” 

Rietdijk adds: “The beauty of it is that the heat 
battery can also be connected to other sources 
and can be charged with both heat and electricity. 
It can also operate as a heat pump, and heat can 
also be produced at higher temperatures.” Soons: 
“We’ve now been working on Het Groene Net for 
about ten years and we’ve built a strong custo-
mer base. It would be nice if we could also offer 
new customers this solution as an intermediate 
step towards the eventual connection to the heat 
network. The heat battery can then be reused in a 
different location later on.”

Range of possibilities

Does your company 
recognize itself in the 
working method of 
Brightsite? 

To achieve the 2030 and 2050 goals, the 
program line Process innovation aims at 
the reduction of greenhouse gasses by the 
capture, storage or utilization of CO₂ and the 
elimination of N₂O emissions. The program 
line focusses, among other things, on the 
efficient reuse of residual heat. Do you want to 
contribute to this program, or do you want to 
make use of our services?

Please contact us.

Lianne van Oord
Program Manager Process innovation
lianne.oord-van@sitech.nl
+31 (0)6 278 218 16

brightsitecenter.com

Het Groene Net

Het Groene Net is a local heating system 
that provides companies and homes with 
more sustainable warmth in Sittard-Geleen, 
Beek and Stein. The initial concept for Het 
Groene Net came from the municipality of 
Sittard-Geleen, and was then picked up by 
heating supplier Ennatuurlijk, which focuses 
on the use of renewable heat sources and 
specializes in the construction of local hea-
ting systems. 

Het Groene Net has since been rolled out 
and now operates in a large part of Sit-
tard-Geleen. The aim is to supply the heat 
to other municipalities as well. The province 
of Limburg supports the initiative, which is a 
great catalyst for removing the dependence 
on natural gas of homes and offices. 

Lianne van Oord,  
Program Manager Brightsite:

“Chemelot can provide 
250 MWth of >50°C of 
residual heat, which would 
potentially serve tens of 
thousands of homes.”

https://brightsitecenter.com/

