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Disclaimer

This document reflects only the author's view and the Agency and the Commission cannot be held liable for
any use made of the information it contains.

The participants of the COOL DH consortium do not assume any responsibility for any use of the presented
project results and deliverables as whole or in part.

Scope of deliverable

The following report summarises the information and the activities undertaken during the demand side
workshops. It includes a brief overview of the participants as well as the slides presented during the day.
The demand side workshops focused on the following topics:

e Solutions for avoiding risks of legionella

e Solutions for local integration of renewable energy sources, by local exploitation of renewable
energy sources at the buildings

e Substation solutions

e System solutions for multifamily houses and tertiary buildings

Context of deliverable

The following table shows the workshops series as part of to the activities in WP1 of the COOL DH project,
where knowledge sharing and best practice examples workshops where organised in relation to the
activities in WP2. The first meeting aimed to share and build a solid background knowledge about the state
of the art within the interest field and a starting point for further development during the project. The
following ones aimed to share the experience and the new results obtained with the work conducted on
the single tasks of the project, so that the information can be directly used in the following work packages
(WP3 and WP4).

Thematic workshops
First workshop Second workshop Third workshop Site visit
Demand side March 20", 2018 November 15, 2018 | March 26, 2019
Distribution side | April 6%, 2018 November 15, 2018
Supply side April 5%, 2018 November 15, 2018 March 21%, 2018

The three workshops regarding the demand side installations were held at COWI's office in Lyngby
(Denmark). The first one on the 20" of March 2018, the second one was held on the 15" of November 2018
and the third one on the 26" of March 2019.

Perspective of deliverable

The workshops aimed to give an overview of the work conducted in the different demand side tasks and
share the knowledge among the partners involved in the project. The following bullet points show the
topics covered by the demand side workshops and the possible application of the results obtained by the
work conducted in the different tasks.

e Solutions for avoiding risks of legionella = generic catalogues of the available solutions
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e Solutions for local integration of renewable energy sources, by local exploitation of renewable
energy sources at the buildings = of which some will be tested in Xplorion/Hgje-Taastrup townhall
and City 2 (it will also serve as generic catalogue of available solutions to be used in further
projects)

e Substation solutions = which will be tested in Xplorion and @sterby

e System solutions for multifamily houses and tertiary buildings = for Brunnshog area

During the workshops the results achieved in the single tasks were presented and discussed to make them
clear for all the participants, so that the inputs can be used in the following task of the WP3 and WP4.

Involved partners

COWI A/S (COWI-DK).

Prepared by: Emanuele Zilio, Maja Grud Minzari (COWI-DK) and Jenny Jamot (COWI-SE)
Checked by: Reto M. Hummelshgj (COWI-DK)

Approved by: Reto M. Hummelshgj (COWI-DK)

Summary

The workshop series about demand side installations helped the partners understanding the concepts and
the problems regarding low temperature district heating networks.

The first workshop was held at COWI Denmark on the 20" of March 2018. It gave a deep overview of the
necessary solutions that must be considered for the safe production of domestic hot water. During the
workshop, participants from the industry and the university gave insights about the state of the art of
Legionella control and low temperature DH network issues.

The second workshop was held at COWI Denmark on the 26" of March 2019. This meeting focused on the
results obtained during the project's tasks about the demand side. The results were presented and
discussed, so that the final findings can help all the partners in the following task of the full-scale
demonstration in COOL DH (WP3 and WP4).
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1 Minutes of the meetings
1.1 First workshop: Thursday, March 20, 2018

Title: COOL DH — Workshop Demand Side Installations WP1
Date: 20-03-2018
Place: COWI, Parallelvej 2, Lyngby, Room P181

Prepared by: JennyJamot, 23-03-2018

1.1.1 Agenda
Thursday, March 20" — Location: Lyngby Time +
QA, min.

8:45 Check in and coffee

9:10 Welcome and introduction to the day, COWI 10
9:20 Round the table, presentation of participants and expectations for the 20

workshops

9:40 Legislation and Research in Sweden Lund, Lunds Universitet 20
10:00 Legionella Problems and Ways to Avoid Risks, Kriiger Aquacare 40
10:40 Questions and discussions, how can solutions be improved (pro et cons) 20
11.00 Coffee break 15
11:15 Idea sharing from the group discussion 15

11:30 Holistic Approach towards Avoiding Legionella and Legislation in DK (vs EU 45
guideline 2017), Guldager Elektrolyse

12:15 Discussion and questions 15

12:30 Lunch

13:15 Low Temperature DH Solutions on Demand Side, DTU BYG 2045

13:40 Integration of Renewables on Demand Side, Alfa Laval 2045

14:05 Explorion Introduction and Planned Solution, LKF 20

14:25 Questions and Discussions, How Can Solutions be Improved (pro et cons) 15

14:40 Coffee break 15

14:55 Alternative Solutions, RES, Electrical Top, Booster HP, PVT, Wastewater, 20
COWI

15:15 Group work/discussion (What info are we missing and how can we 30
improve)

15:45 Evaluation of day 1 — Did we meet the expectations? 10

15:55 Next steps 5

16:00 Free time for discussion of open points 60

1.1.2 Participant list
The following list gives an overview of the companies represented in the meeting (with one or more
participants). At the meeting, there were both partners from the COOL DH project as well as external
participants, which presented available technologies or research areas interesting for the project.

e DTU BYG (University) - Technical University of Denmark, Civil Engineering

e Kriiger Aquacare (Industry)

e Guldager Elektrolyse (Industry)

e COWIA/S
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e COWIAB

e Lunds Universitet

e LKF - Lunds Kommuns Fastighets AB
e Alfa Laval Corporate AB

e Hgje Taastrup Fjernvarme

e Kraftringen Energi AB

1.1.3 Introduction
COWI opened the meeting with a short introduction of the COOL DH project for external guests and
speakers.

The meeting continued with a round of presentation of all the participants who also shared their
expectations for the day.

1.1.4 Legislation and Research in Sweden, Lunds Universitet

No specific legislation on an EU level, concerning Legionella, exists. However, directives regarding water
quality exists and the European Working Group for Legionella Infections (EWGLI) provides several technical
specifications and recommendations for the prevention of Legionella, which a lot of European countries
follows.

In Sweden prevention of Legionella is managed in several acts/codes, e.g. Miljobalken, Plan- och
byggférordningen. Specific technical regulations (Boverkets Bygggregler, BBR) dictates a number of rules
for the installation of domestic water to minimise the risk of growth of microorganism, hereunder
Legionella. For example, cold water installations must be designed so that cold water is not heated
inadvertently, and hot water installations must ensure at least 50°C, which corresponds to the EWGLI
recommendations. The rules do not specifically target Legionella, but rather set limits for the water
temperature.

Legionella is a notifiable disease in Sweden, which means that health institutions must report any case of
Legionella. Statistics from the Public Health Agency of Sweden (Folkhdlsomyndigheten) show that incidents
of Legionella in Sweden and for swedes abroad are rising.

A comparison between the number of Legionella incidents for different EU countries were presented which
e.g. showed quite high numbers for France and low numbers for Finland. It was pointed out by a participant
from Kraftringen that France has a very good reporting rate, and Alfa Laval added that Finland has a 70°C
limit in their hot water installations.

The Rise research project on control of Legionella was presented. Which investigates the implementation of
limited water volumes e.g. the so called 3-litre rule, applicable in Germany.

Another project mentioned was research done by Teknikmarknad at KTH, the Royal Institute of Technology
in Sweden, where lower tap water temperature and increased Legionella prevention was investigated.

A participant from Kriiger mentioned that the company has tried something similar in Denmark. From their
experience it implies that all areas of the system must be clean, and it must be ensured that nothing comes
into the system that cannot be caught.

Alfa Laval's participant shared an experience from a solar panel project in Brazil where Alfa Laval was
involved. In this project the main concern was scolding from the hot water, which was solved by storing the
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water in buffer tanks in the attics, where it was allowed to cool down for some time. This evidently created
optimal conditions for Legionella growth, and the Legionella abundance were at the time 4-5 times higher
than the rest of the country.

A participant from Lunds Universitet pointed out that some people exposed to a very low doses of
Legionella have been shown to develop immunity, while Kriiger added that these antibodies disappears
after 5-10 years.

1.1.5 Legionella Problems and Ways to Avoid Risks, Kriiger Aquacare
Kriiger presented some main characteristics of the Legionella bacteria, such as optimal growth parameters
for temperature, pH and iron content.

Legionella is a natural bacterium found in fresh water and damp environments, and there will always be a
small risk for bacteria entering the domestic water systems, regardless of the treatments at the water
treatment plant. It is an opportunistic pathogen, and many different groups exist. The Legionella bacteria
can cause Legionnaire's disease and the Pontiac fever.

Not all that is exposed to the Legionella bacteria develops Legionnaire's disease, only approx. 5%, which is
mainly people with low immune defence, smokers also have an increased risk.

The largest risk of exposure is the shower, where aerosols which we inhale are produced, and the
Legionella bacteria can therefore affect the lungs. The exposure time is very relevant as the Legionella
bacteria must get into the bottom of our lungs and the small alveolus to form the infection. There is only a
minimal theoretical risk of getting infected when drinking the water, since our digestive system is excellent
at breaking down bacteria.

The Legionella bacteria typically lives in biofilm on the internal surfaces of pipes and vessels, from where
the bacteria are released. In the biofilm the Legionella bacteria are protected from high temperatures, why
it might not be sufficient to rise the temperature periodically as bacteria in the film will survive and later
can be released to the water.

This also means that testing for bacteria must be done with precaution and awareness of this cycle.

Preventive measures therefore include keeping biofilm away from the internal surfaces to minimise the
growth rate of Legionella, which has been done by temperature control.

The death rate of Legionella is ca 2 minutes if exposed to 66°C and 20 seconds at 70°C. That is IF the
temperature gets to the bacteria.

Another important issue is responsibility. Krliiger mentioned a case in Helsinggr Swimming pool where
Legionella in the showers caused one death and left one-man lame. The commune was later ruled to pay
compensation for damages since it was shown that sufficient preventive measures against Legionella were
not taken.

According to Kriiger a risk assessment for the installation should be made, where the design, temperature
at tanks and tap places and water samples are analysed. A yearly emptying, cleaning and chlorination of
tanks are recommended. The owner can also keep a logbook, to show the preventive measures taken.
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Most importantly, do not let the water stand still, keep a continuous flow at preferably 50-55 °C. This might
however be hard to reach with a Low DH net. If the temperature alone cannot control the Legionella
growth, there are other methods, such as chemical treatment.

Compared to for example UV lights, chemical treatment is designed to cover the full water installation,
while the UV light only affect the bacteria that passes underneath the lamp.

Kriiger presented two of their chemical treatment methods.

1. BacTerminator safe

The BacTerminator generates chlorine from salt and water, which means that no chemical handling is
needed. A typical concentration is 0.5 ppm.

COWI asked whether the water would smell of chlorine, and the answer was that at about 1 ppm you might
begin to smell something.

2. Oxiperm

The Oxiperm unit produces chlorine dioxide using diluted solutions of sodium chlorite and hypochloric acid.
Chlorine dioxide is very efficient against all type of bacteria and degrades the biofilm.

Kraftringen asked about corrosion of pipelines, and Kriiger agreed that it is a relevant issue, but with these
low levels of chlorine Kriiger has never experienced increased corrosion. Kriiger however mentioned that
they have seen corrosion attacks from levels of chlorine dioxide above 100 ppm.

COWI asked about the typical chlorine level in swimming halls, and Kriiger estimated it to be between 0,8-
1,2 ppm.

Kriiger emphasized that it if chemical treatment is installed it is important to learn how to test the chlorine
level which is done with a simple test.

In acute situations, where Legionella has been confirmed, there are other solutions, such as point of use
filters on tapping points, special shower heads, etc. which lasts up to 92 days. These should only be used in
a fire extinguishing type of treatment.

COWI enquired how Kriiger would work with the system if an existing building where to be converted to
low DH. What would be the safe procedure?

Kriger explained that they would start with going through the system, making sure it works optimally, has
working valves, no dead ends, fully insulated. If there is just a short bend without insulation, Legionella may
grow there. They would install a chemical unit and start dosing the complete system. The temperature
could then slowly be reduced, e.g. 5°C, and operated this way for a few months with regular tests for
Legionella and free chlorine. Step by step the temperature could be lowered in this way. It would be
possible to do while people are living in the houses but must be implemented in a safe and careful way, itis
a large responsibility.

COWI asked about whether online measurements where used, and Kriiger explained that their company
works with accredited laboratories when testing of Legionella, no online measurement exists for bacteria.
To measure the chlorine level, there is a possibility to add online sensors in the dosing units, but it is
normally not used by building owners.
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Finally, Kriiger pointed out that there is a possibility to run these systems at lower temperatures and avoid
Legionella. The most important parameter is to keep biofilm off any surfaces.

Lunds Universitet made a comment about how harder water results in more sediment and therefore a
better environment for biofilm and wondered whether Kriiger had investigated this and if they had
experienced any correlation with levels of Legionella bacteria and hard/soft water? Lunds Universitet
mentioned reading about a building in Germany with problems with Legionella, where they started to
soften the water, and Legionella decreased. Kriiger agreed that there could be a correlation, but they had
not experienced it and they would never use softening water as a solution against Legionella.

Kriiger emphasized that they advise all pipes to be insulated as close to the tapping point as possible and
mentioned that they have seen examples where one apartment got renovated and never got the insulation
fully back on. This affected the whole building, but the issue was found in this apartment, where the
concentration of Legionella bacteria was highest.

COWI asked whether Legionella can spread "backwards" from a dead end or a tapping point, and the
answer from Kriiger was that this is possible, the bacteria will travel backwards and infect the rest of the
system. A small uninsulated dead-end can be enough.

Kriiger added that it is therefore important that there is a demand on all pipe branches for the chemical
treatment to work. Dead ends and tapping points that are not used, will not be chlorinated, and Legionella
can therefore grow at these places.

COWI commented that e.g. basement installations that are rarely used will be optimal growth places for
Legionella. Kriiger agreed but added that there is always a possibility to create an artificial demand, with
solenoid valves for example. We should always look at the complete solution when controlling Legionella.
Finally, it was added that with a lower temperature, the water demand and flow will rise, which is good for
the prevention of Legionella.

1.1.6 Holistic Approach towards Avoiding Legionella, Guldager
Guldager presented a typical installation in a multi-family hose and the critical points for the growth of
Legionella.

At the boiler the heating coils can get deposits of salts or thermophilic bacteria can grow and cover the coil,
this hinders the heat transfer and makes it less efficient. Organic material from the thermophilic bacteria
will also increase biofilm growth downstream.

A way to avoid thermophilic bacteria is to perform "temperature gymnastics". Another important
parameter is that the boiler should be dimensioned according to the demand in the building. A too large
boiler volume will not ensure cold water going through the boiler at the desired rate.

Regulating valves ensure that we get flow through all bypasses. Some, like the Circon valves, are
temperature controlled, but this can cause low temperatures during low consumption periods such as the
nights. A better solution is a flow-controlled valve, to ensure continuous flow through the system. Lunds
Universitet added that it sounds like a good approach to control on flow.

Shower heads produces aerosols which we inhale and are therefore a very critical point. In the shower hose
hot and cold water is mixed and water is standing still. It is not uncommon that Legionella infections that

10
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arise after a holiday comes from your own shower, rather than water abroad. "Legionella are not on
holiday when you are".

A participant from Kraftringen asked how long time it takes for Legionella to regrow in a system and the
answer from Guldager was that 4 days is possible, but normally a little longer. Kriiger agreed and
mentioned 4-7 days. The advice is to open the shower for a minute or so to rinse thorough the system
completely before showering.

Alfa Laval commented that Jacuzzis must be a classical risk for Legionella, with their warm stagnant water
and bubbles creating aerosols. Guldager agreed, and added that another example is cooling towers, which
spray water and create aerosols which can spread widely. An example from France was mentioned where a
factory caused several deaths and got such a bad reputation that it had to close down. Kraftringen added
that normally we have chlorine in swimming pools and Jacuzzis. Guldager agreed but added that it might
not be the case at home.

COWI asked about Guldager's opinion about the Grundfos small circulation pump, which switches off in
adjustable intervals down to intervals of 15 minutes to reduce the flow. Guldager stated that they believe
that water should be flowing all the time, even if it is not a long stop. If Legionella once has entered the
system, it is extremely difficult to eliminate it, we can only control it.

Lunds Universitet asked about the most common location for Legionella to develop. The answer from
Guldager was that it is in the dead ends, which can then act as a dosing pump for Legionella into the rest of
the system. If dead ends are eliminated, we have enough temperature and continuous flow that is a good
start to control Legionella. Old systems should be flushed through, the dirtier a system is, the more risk of
biofilm and consequently Legionella.

Kraftringen pointed out that in practice all systems have dead ends, and therefore realistically we should
see Legionella in all systems. Guldager agreed but added that most systems have Legionella to some extent,
it is very difficult to get rid of.

Kriger pointed out that in 56% of water samples taken, the company found Legionella over 100 000 CFU.
COWI asked how much it costs to take a test for Legionella and both Kriiger and Guldager mentioned that is
can cost around 100-200 Euros.

COWI wondered if there is a rule of thumb for sample frequency. Guldager replied that ideally it would be
every 3-4 months, but the customer will not cover the cost of this, so in cases with intense measurement it
is more likely to be a couple of times per year, which is not very frequent. Guldager added that there is no
law in Denmark covering the frequency of sampling, it is only specified that you as an owner are
responsible for the state of the installation.

Hgje Taastrup Fjernvarme asked what additional measures there are, if we are not sure about the state of
the installation. Guldager replied that common additional measures, for example if there is a family
member with an immune deficiency, are to install filters in the shower heads, hospitals typically use this.
Lunds Universitet added that we can also flush the shower hose with cold water after the shower and flush
it before taking a shower. There are also self-draining shower heads. Guldager agreed and added that we
should also change the shower hose frequently. Hgje Taastrup Fjernvarme remarked that this is all related
to people's habits and difficult to control.

11
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Guldager pointed out that they would not recommend lowering the temperature on the hot water below
50°C. There will always be a trade-off between energy efficiency and controlling Legionella. He added that
Guldager would be happy to see low temperature DH working, in the end it would probably generate more
work for Guldager, but at this point they would not recommend it.

Kriiger disagreed slightly and commented that we see these temperature levels in for example cooling
tower. Guldager agreed but added that in cooling towers chlorine is used, and he expressed doubt whether
this is what the customer wants for their domestic hot water.

Alfa Laval added that when we are talking about waste heat in low temperature DH networks, we typically
do not even have 40°C, but rather 35-38°C. Some topping up of the temperature might be needed anyway.

Guldager showed that even though high temperature kills Legionella bacteria, a higher temperature also
leads to more thermophilic bacteria, increased corrosion, increased precipitation, all which leads to
coatings, decreased heat transfer, less efficient systems, slower circulations, which increases the growth of
biofilm and Legionella bacteria. A vicious cycle.

In addition to Legionella there are also other waterborne pathogens, in the future we might for example
see an increased risk of MRSA.

Guldager presented a list covering additional measures for the control of Legionella:

e End filtration on shower heads and tapping points. E.g. used in hospitals.

e Thermal chock. Like pasteurising, increasing the temperature at e.g. nighttime, when there is less
risk for scolding. Will however not affect the full system.

e Tracing. To avoid biofilm and reduce Legionella.

e  Ultra-filtration on incoming water.

e UV, ozone, chloramine treatment.

e Copper and s ilver

e Chlorine generator, hypochlorite, chlorine dioxide.

The literature indicates that chlorine dioxide is the most efficient of the chlorine solutions. It can penetrate
the biofilm. Overall, all the chlorine solutions are advantageous over the other methods.

Alfa Laval commented that they have implemented solutions for thermal shock at hospitals. All incoming
water was held for around 60 minutes at 70°C.

Guldager stated that in controlling Legionella a lot of different solutions must work together. That is why
Guldager is sceptical to reducing the temperature, since one measure to control is taken away.

Guldager presented the new SSI guidelines. It is not a requirement to follow them, but if something goes
wrong and you as an owner have not followed them there can be legal consequences. Guldager pointed
out that legislation can be difficult, for example in Belgium there is a legislation stating that you must
control Legionella, but you don't have to measure the concentration. Therefore, many of Guldager's
customers who have chlorine units will not take samples, because if the level turns out to be too high, then
this is documented, and additional requirements might be necessary.

It's important to have a holistic approach and look into everything that can be done to control Legionella.

12
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Kriiger added that in an ideal world we would want high enough temperature and constant flow. But most
likely the future will not give us that, we are going towards lower temperature, and there will be more work
for Kriiger and Guldager and the likes. But we will have to do it responsibly and slowly. A lower
temperature will put a stretch on the chemicals.

Guldager replied that a good approach would be to intensify the sampling for Legionella.

COWI inquired about the risk concerning maintenance and monitoring for these chlorine dosing units.
Guldager replied that there will be alarms for low salt or chemical level, however the customer will not
have to manage the chemicals, there will be filling services etc. from the companies. COWI mentioned that
an alarm is not the same thing as something being done, and explained that he would rather see some type
of solution where the hot water supply was closed off until a service company was called in.

Guldager said that it is usually not very popular when the water is closed off for half a day or a day when
the hot water vessel is cleaned or checked, so it is doubtful what the customers would say to this type of
solution. But some version with a "yellow" and "red" alarm might be possible.

Kriiger added that if there is control of the system and the biofilm nothing will happen directly when the
chemical treatment is closed off, and therefore they do not see the need for closing that drastically for the
hot water.

1.1.7 Low Temperature DH Solutions on Demand Side, DTU BYG

The participant from DTU BYG stated that most radiators are over dimensioned in Denmark and typically
runs at about 50% of their max capacity. Therefore, existing radiators should be able to work with lower
temperature levels in the DH network.

The issue with typical installations is that there is a central control system and a local control system. If one
is not working properly the other is typically used to compensate, which is not optimal. As an example, we
can imagine a janitor raising the temperature on the central control system if one of the tenants are
complaining about their temperature.

There is still a widespread habit among people that night set back is a mean for energy, and therefore cost,
saving, which is rarely the case. These kinds of habits will cause higher return temperatures. In case a
costumer shuts off the heat during the night, and then opens in the morning, the room might have cooled
down quite a bit. If the temperature is 2 degrees below the set-point, the valve opens completely. This
causes the flow through the radiator to be up to 10 times higher than optimal, which will cause high return
temperatures. The same effect is seen if windows are open for a long time. This is how the common
thermostatic radiator valve, TRV, works.

It is difficult to change people's habits. So, it is unlikely that we will get rid of the night setbacks and long 30
minutes periods with windows open, instead of just 5 min. Instead we can help people, and one solution
can e.g. be a new sensor on each radiator, which controls the radiator flow based in the return
temperature. This new sensor is estimated to be on the market next fall.

In existing buildings there is a big potential for lower return temperatures. There have been examples of
situations where a radiator has been removed, and the supply and return pipe simply were short-circuited,
and the warm water led directly to the return line. Therefore, inspections are often necessary. There have
been positive examples when monetary bonuses and penalties were introduced for low and high return
temperatures.
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Alfa Laval added that a return temperature of 20°C is probably impossible, but 25°C could maybe be
realistic even if it would be difficult. But these limits on the return temperature also puts a limit on the
supply temperature, as the heat demand still needs to be satisfied. DTU BYG agreed but mentioned that
55/25°C should be possible compared to today's levels.

The presenter from DTU BYG emphasized that it is important to follow the rules regarding Legionella but
continued to state that we should not make Legionella a barrier for low temperature DH. Otherwise people
might think that LTDH is only possible if we have solved all Legionella problems. But there are many
problems with Legionella today. Let's not mix up LTDH and Legionella.

Flat stations are ideal for an LTDH network but not realistic today in all existing buildings where typically big
hot water tanks in the basements are seen.

One problem we see today is over dimensioned valves and thermostatic controls, which loads the tank
quickly, with large heat losses as a consequence. The solution can be to control the reheating of the tank
and do it when we do not use hot water, typically during the night. In this way we can reheat the tanks
slowly, which will have a positive effect on the return temperature, e.g. 38°C instead of 55°C. These types
of control systems exist today. They will not lower the return temperature all over Copenhagen but is
something that can be done right now and for maybe 20 years ahead, while other measures are worked out
for these older installations.

Alfa Laval questioned whether it wouldn't be possible to remove the tanks altogether in those 20 years.
DTU BYG replied that he believes that to be unlikely unless all these multi-family houses are renovated
deeply, which will probably take 50 years or more. He agreed that we do not need the tanks, but now that
we have them, let's make them as good as possible.

Kraftringen added that these types of accumulator tanks are rarely seen in Sweden anymore.

DTU BYG continued by stating that they still exist in Copenhagen and Denmark, in older buildings. In new
buildings we should have flat stations, and in deeply renovated houses we should have flat stations, but
these tanks are not a hinder for LTDH.

COWI asked if it is possible to install a valve to limit a certain kW or flow to the customer on the district
heating side.

DTU BYG replied that for these installations it will never be risked someone not getting a hot shower. How
do the people, the decision makers, think about their installations? The priority is to not have any problems
(Legionella, cold showers etc.). The customers rarely think about energy efficiency.

Another solution with LTDH is to use it directly for floor heating, at 40°C, and supplement with direct
electrical heating for the domestic hot water. Just a small amount of water needs to be heated, which is
mixed with the colder water for optimal temperature levels. This means small compact instantaneous
electrical heaters can be used.

Hgje Taastrup Fjernvarme expressed concerns that with ultra-low DH it will be mandatory with additional
electrical heating, which the end user must buy themselves. What is the benefit for the customer when
some of the expenses are moved to them?

DTU BYG agreed but also mentioned that only a little amount of additional electricity is needed and that an
overall economic evaluation is needed.
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Alfa Laval asked whether these solutions were only relevant for new built areas and the answer was no, it's
been done with older houses that were retrofitted.

Guldager asked about the distribution between space and domestic heating and got the reply that for old
houses space heating is much larger, for newer hoses space heating and domestic water is approximately
equal.

COWI wondered if DTU BYG knew about any examples where the cost for the electrical top up heat is
provided by the district heating company, so they are responsible for the full package of heating. DTU BYG
had not heard of any such examples and questioned whether it was important, we already receive power
from one and heat from another company.

Hgje Taastrup Fjernvarme added that as a district heating company they have another taxation than the
end user, so it would be cheaper for them to buy the electricity.

Kraftringen wondered if electrical topping heaters had been tried in practice and COWI stated that it has
been tried for single family houses. The participant from Lunds Kommuns Fastighets added that for multi-
family houses heat pumps will probably be better. DTU BYG agreed but added that an overall investigation
always should be done.

Kraftringen pointed out a potential problem in case the electrical top up heater breaks down, and there is a
potential risk of Legionella. Will it be possible for the district heating company to access the heaters?

1.1.8 Integration of Renewables on Demand Side — Dos and Don'ts, Alfa Laval

The situation with local integration of supplemental heat, heat recovery or renewable sources is that there
are very few experiences, most is just on paper or small-scale testing. A main point is to keep in mind that
district heating is the primary source, otherwise there is a risk of losing the product. Low return
temperature must be prioritised, i.e. supplemental sources must not increase the return temperature. As a
key rule, don't build in storage of hot water, it will always increase the return temperature.

Some examples of possible installations were shown. E.g. an integrated heat pump where part of the return
flow is sent to the heat pump, or a radiator circuit where the flow is sent through the heat pump and the
radiators in three steps, to not negatively affect the return temperature. Another example showed a
system combined with a solar panel and an accumulator tank, where three different scenarios are made,
for low, medium and high temperature situations in the tank.

What do we do if we have a 40°C supply source? The supplemental energy needs to be of higher
temperature. It can be done with a heat pump, which will boost the temperature level. It's always a trade-
off between how much energy is saved and how much energy that goes into the tank, the heat pump or the
electrical heater.

COWI added that the type of integration method depends in the building type, e.g. an office building has a
much lower hot water demand than a resident house. Alfa Laval agreed and stated that in such a case he
would not recommend a heat pump or an accumulator tank, but rather top up with electrical heating. A
temperature of 40°C is sufficient for floor heating.

It is important to remember that if we top up the temperature, we must ensure that we don't get a higher
return temperature.
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Another question is whether we as an industry are ready yet. The district heating customers are happy
because it just works and is simple. But low temperature DH is more complex.

DTU BYG asked about the bypass solution required to ensure fast provision of hot domestic water in the
summer months. Alfa Laval agreed that an internal bypass is needed, but that it should be made in such a
way that it cannot be over flushed. DTU BYG added that there is a possibility of redirecting the bypass flow
to bathroom floor heating instead, which will act the same way as a bypass, but instead of wasted heat,
which the customer pays for anyway, it is used for increased comfort. The key is for the industry to work
together.

1.1.9 Xplorion Introduction and Planned Solution, LKF
LKF presented their project Xplorion which is based on the idea that people should live there and make
environmentally friendly choices, without even noticing. It should be simple for the tenants.

For example, the building is simple, e.g. pipelines in straight lines, concrete floors, very few internal walls.
The buildings are flexible, where a restructuring of the floorplans is possible in the future, if the demand for
living spaces changes. Aspects such as smart grid and smart charging is included. The electrical meter is
moved away from the tenant, and LKF distributes the electricity instead, which have been shown to work
well. Extra service is provided on the ground floor with a reception, a café, the possibility to receive
deliveries, get your bike fixed etc. The internal electricity demand for the building, e.g. elevator, ventilation
etc., is basically as good as it can be. Stairways are not heated for example.

LKF noticed that the calculations and predictions for hot water demand and the actual data when houses
were built, and the tenants moved in were usually a lot different. So, when Kraftringen wanted to test the
new LTDH, LKF wanted to part of the project.

The test is done by utilising the normal district heating water that enters the building and cool it down to
simulate a LTDH source (this is of course only done during the testing period, afterwards the normal DH will
be used). This water is then heated with a heat pump and sent to a tank, which is installed to act as a buffer
and cover peak demands. After the tank the hot water is distributed to the apartments, which are located
at most 50 meters from the tank. In the apartment the water is distributed to radiators, and hot water in
the kitchen and the bathroom, there are no dead ends.

Originally the idea was to have floor heating instead of radiators, but in the end, it is a budget question, and
it will be easier for the contractor with radiators. They will have a low demand, since the insulation is very
good.

DTU BYG questioned whether people really wanted to look it radiators. In Denmark no new building would
be built with radiators, the standard now is floor heating. LKF replied that in Sweden it is not so uncommon
with radiators. Swedes typically want wooden floors for which floor heating work less efficient, and people
are used to radiators, so it shouldn't be a big problem.

Kraftringen asked if the term passive building usually means that the residents heat the building up
themselves and that a good insulation is sufficient. LKF agreed but added that that type of building isn't
possible for the climate in Sweden, additional heat source is needed.

Finally, LKF added that this project is a test, a lot of different things are tried, and they do not know yet
which if the measures that will work. But if no one likes them, it will be redone. It is only one building with
50 apartments, of around 9000 LKF tenants. The building will be ready in 2020.
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1.1.10 Alternative Solutions, RES, Electrical Top, Booster HP, PVT, Wastewater, COWI
It is most likely that electricity will be renewable in the future. We see examples of this with wind power in
Denmark and hydropower in Sweden.

Some examples of different solutions were shown, e.g. an air to water heat pump that uses air in the
rooms, e.g. bathroom or kitchen to heat the incoming water.

Another example is the Danfoss booster heat pump with different modification that are normally only seen
on big plants, like two expansion valves, special efficient motors etc. This can increase CoP from 4 to 6 on
standard units. In case better refrigerants are used the CoP can increase up to 40% more and come up to
around 9. Hgje Taastrup Fjernvarme expressed concern about these new refrigerants, which are typically
propylene or butane, and can be explosive. COWI emphasized that this depends on how they are used, and
these heat pumps are only small units.

Another solution is to work with peak shaving, to take away e.g. the morning peaks with a (primary side)
buffer. This can ensure a constant flow from the grid and the heat exchanger can thus be smaller. Pipe sizes
can also be smaller, which decreases losses.

One example was shown where a PV panel can act as an energy absorber for a heat pump. These panels
can be made in any size up to 18 m? and in any colour, even off-white, and can easily be mounted on the
roof/facade of buildings. LKF enquired whether they are on the market already, and COWI replied that they
can be bought, but that it is not yet the final standard product, but it is very close to be a finalised
commercial product.

Alfa Laval wondered if they are water cooled, which they are. This increases the efficiency and they can
even work during night since they are cooled down to below the surrounding temperature

Hgje Taastrup Fjernvarme inquired about the flat station size and COWI pressed that they should not be
sized too small. Alfa Laval replied that they have standard units, but since this is a new market, they would
be specialised, but it would basically only be to add more plates. The flat stations have built in insulation
and integrated hot and cold-water measurement. Only two moving parts which is an advantage. The
integrated measurements can be a problem as on the UK market, where HSE regulations stipulates that the
consumer is not allowed to take off the cover of the flat station themselves. Different regulations on
different markets makes it difficult for technology suppliers.

Heat exchanger which covers both space heating and domestic hot water results in bigger pipes, and
increased losses. An alternative is to use two separate lines, one for space heating and one for DHW, which
means that one can be closed off during summertime, and the pipe losses are decreased. DTU BYG
guestioned what the customer would think about losing the floor heating in the bathroom if the space
heating is shut off? Hgje Taastrup fjernvarme mentioned that this would be the choice of end user.

Another problem with LTDH is when doing the dishes in the kitchen, the grease will not dissolve with too
low temperatures. This problem can easily be solved by utilising the electrical water heater. The only limit is
to have a comfortable shower.

Another example is fan assisted radiators, which switches on a fan if it is very cold. The same capacity is
achieved with a significantly smaller size of radiator (with visual appearance as a normal radiator).

Energy losses associated to DHW from a low energy building is often 30-40% led to sewage and
wastewater. For bigger installations the investment to recover the heat from these streams can be justified.
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There are systems developed where you can even use the different wastewater streams without the need
for separation first. COWI is designing such a system in Vaxjo, and 3-4 already exists elsewhere in Sweden,
they are on the market.

1.1.11 End of Day Discussions

DTU BYG pointed out that there must be a focus on the development of optimal integration and
economical evaluation. There might be problems with combining central solutions together with
decentralised solutions at the houses. Solutions may be feasible on a building level, but maybe not on the
large scale.

COWI replied that the purpose of this project is to see what can be done from a technical point of view and
the feasibility. The purpose is to highlight the different options.

COWI added that it a question about definition as well. Optimal in what point of view, environmental,
economic, societal, creating jobs, for the companies, etc.? Hgje Taastrup Fjernvarme agreed and pointed
out that there are three perspectives that must be remembered: User economy, company economy and
societal economy. If these are not positive, nothing will be done.

LKF agreed and mentioned that they have a similar perspective. They build their buildings and run them for
50 years, which is different from many other players, who build the houses and then sell them directly.
There will be a big difference on the perspective. He continued to say that LKF's investments can take 20
years to pay back, which a commercial developer probably never would accept.

COWI finished off the day by ensuring that the project is not running blindly after different solutions. A lot
of good players are gathered, and nothing will be redone that have already been done and shown not to
work. The purpose is to collect a catalogue of different possible solutions. Only a few of the solutions will
be demonstrated in practice.

What we see now is a disruption of the energy system. People are pushing for more electricity in the
systems, and some people always complain when there's change. The same was seen for solar voltaic,
which was expensive and unfeasible in the beginning, but very common today. This will probably also be
seen for LTDH.
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1.2 Second workshop (Innovation workshop WP1): Thursday, November 15, 2018

Title: COOL DH — Innovation Workshop WP1
Date: 15-11-2018
Place: COWI, Parallelvej 2, Lyngby, Auditorium

Prepared by: Maja Grud Minzari, 15-11-2018

1.2.1 Agenda
Thursday, November 15" — Location: COWI A/S, Parallelvej 2, DK-2800 Kgs. Lyngby | Time
Meeting room: Auditorium min.
09:45 Check in and coffee
10:00 Welcome and introduction to the day, COWI 10
10:10 Short presentation of participants and expectations for the workshops 20
10:30 D2.1 Solutions to avoid Legionella — what is the essence, Lunds Universitet 20
10:50 Questions and discussion 10
11.05 Coffee break 15
11:20 D2.11 Optimising cascade couplings for optimal use of low temperature sources, | 20
Kraftringen and COWI
11:40 Questions and discussion 10
11.50 D2.5 LTDH Connected appliances, Kraftringen 20
12.10 Questions and discussion 20
12:30 Lunch 45
13:15 D2.4 Solution for multi-family houses, Kraftringen 20
13:35 D2.2 Local integration of renewables on demand side, Cetetherm (Alfa Lawal) 20
and COWI
13:55 D2.12 Short time and seasonal storage, Hgje Taastrup Fjernvarme and COWI 20
14:15 D2.9 Innovation: New pipe products from Logstor, Logstor 20
14:35 Questions and discussion 10
14:45 Coffee break 15
15.00 Status of Xplorion, LKF 15
15:15 D2.7 New design concepts for optimization of LTDH distribution systems, COWI 20
15:35 Group discussion a) what info are we missing b) how can we improve impact 20
15:55 Result of discussion and evaluation — Did we meet the expectations? 15
16.10 Practical issues, end of the day 5
16:15 Free time for bilateral discussion of open points and coordination among local 60
coordinators
19.00 Dinner at Restaurant Gordion, Ulrikkenborg Plads 10, 2800 Kgs. Lyngby

1.2.2 Participant list
The following list gives an overview of the companies represented in the meeting (with one or more
participants). The meeting was reserved only for the project's partners.

e European Commission

e Euroheat and Power

e Lunds Universitet
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1.2.3

LKF - Lunds Kommuns Fastighets AB
Cetetherm (Alfa Laval)

Hgje Taastrup Fjernvarme (District Heating)
Hgje-Taastrup Municipality

Kraftringen Energi AB

Lund Municipality

Logstor A/S

COWI A/S

Welcome and introduction

COWI welcomed and gave an introduction of the day including practical issues. In Spring 2018 workshop
series 1 was held and the workshop series 2 shall present the results from the last period of innovation
process.

The aim is to get a common picture on solutions and discuss possibilities and barriers as well as good design
practice.

The workshop focus is on important key elements and essential questions in the innovation process, like:

Definition of temperature level, which is safe for DHW and alternatively use of water treatment
methods to avoid risk of Legionella.

How to raise heat from cooling facilities to usable level temperature in LTDH grid by use of heat
pumps in cascade?

What type of substation / heat exchanger solutions can be suggested for multifamily houses?
Can some appliances be coupled directly to the DH system?

How can some of the energy needed be produced on the buildings e.g. for after heating of DHW?
Plans for integration of short term and seasonal energy storage in the energy system.

Status of development of new pipe types.

How to improve design methods of distribution grids, to reduce grid losses?

Status of demo site at Xplorion in Lund.
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1.2.4 Introduction of participants
Introduction round of every participant with name, organisation, role and expectations for the workshop
(Figure 1).

Figure 1. Participants at the second innovation workshop (Thursday, November 15t, 2018)

1.2.5 D.2.1 Solutions to avoid Legionella, Lunds Universitet

Lunds Universitet 's presentation contained information on Legionella legislation in several countries,
presence and cause of bacteria, different requirements for temperatures in Europe, e.g. 50°C at the tap
after 1 min in SE or 45°C after 10 sec. at max load in DK. Different techniques for treatment can be used
also: mechanical, sterilisation, decentral dh stations (flat stations) and small water volumes. High
temperature requirements are a barrier for ULTDH which needs to be tested. Statistics of cases of
legionella is based on high degree of uncertainty.

Comment and questions: The project should try to push the legislation. We will try to show that it s
possible with ULTDH without increasing the risk.

Water softener before heat exchanger instead of DHW tanks seem to be a good way forward especially
when combined with good controls.

1.2.6 Task 2.3.1 Optimising cascade coupling, Kraftringen and COWI
Presented in the deliverable "D1.4 Thematic workshops supply side".

1.2.7 D.2.5LTDH connected appliances, Kraftringen

The deliverable showed that the production of heat driven appliances has stopped. As an alternative, it is
possible to use appliances with two water inlets, both cold and hot, but check with manufacturer before
installation. HWC's will fit the temperature for Brunnshog area but not for Hgje Taastrup area. Today
professional hot fill washing machines are on the market. Dishwashers can be connected to hot water.
Theoretical the technology has great electricity savings potentials.
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1.2.8 D.2.4 Solution for multifamily houses, Kraftringen

Presentation of work in relation to working paper. Three solutions with heat exchanger system were
investigated. Traditional substation solution has been compared to flat stations (micro heat exchangers).
Results showed the total heat loss (pipes+stations) from flat stations and traditional solutions with
substations were approx. the same. It is necessary to improve the insulation of the flat station. Flat stations
have higher installation and service costs (about 50%). If this can be reduced, flat stations will be attractive.
The return temperature from the flat station may be lower than in traditional systems. Heat losses from the
flat station can be used in a positive way, for example if placed in the bathroom. Good flat station
insulation will result in only 20 W per unit (poor insulation will result in loss of 80-90 W per unit). There was
a discussion on who to own the stations - the user or the DH company? and how to access when
maintenance is needed. Individual metering and charging are easier for the flat station concept.

Cetetherm tells that 60°C is needed in flow temperature to the flat station to allow 52°C in the hot water
supplied (delta T 8°C in order to ensure good operation of the control valve at varying flows).

1.2.9 D.2.2 Local integration of renewables on demand side, Cetetherm and COWI

COWI presented the aim of the deliverable and how it is going to be structured. Part of the deliverable is to
create a catalogue of technologies that can be used to increase the share of renewables on the demand
side. The catalogues report information about the different technologies from a technical and economic
aspect, and providing some pros and cons.

The technologies selected have been divided depending on the possibility to be applied in single-family
houses or multi-family houses. COWI presented shortly the technologies considered in single-family houses,
while Cetetherm presented the ones for multi-family houses.

1.2.10 D.2.12 Short time and seasonal energy storage, Hgje Taastrup District heating
Presented in the deliverable "D1.4 Thematic workshops supply side".

1.2.11 D.2.9 New pipe types for LTDH distribution system, Logstor and COWI
Presented in the deliverable "D1.3 Thematic workshops distribution side".

1.2.12 D3.1 & 3.2 Status of Xplorion, LKF

Multifamily house in Lund are under planning — energy consumption will be 42 kWh/m?. Demand
controlled ventilation will be used wich result in 25% savings. Focus is also on LCA e.g. reducing energy
consumption embedded in materials seen over 50 years lifespan, for example partition walls will be
minimised. Procurement is done as corporation project, in 2018, LKF received two offers, both above
budgets. Some project adjustments were made. Xplorion will show for other project developers that heat
from research facilities can be used in a low temperature system. Tenants control the indoor temperature
in their own apartments and pay for what they use. The building has a very low energy consumption and a
minimum of material use.

1.2.13 D.2.7 New design concepts for optimisation of LTDH distribution systems, COWI
Presented in the deliverable "D1.3 Thematic workshops distribution side".

1.2.14 Questions and group discussions
Division into groups of four people and discussions about:
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1. What information do we miss in today’s presentations?
2. How can we improve impact of the project? In own organisations and in wider scale?

The following main inputs were given during the discussions:

e More info on pipe sizes that will/can be delivered.

e List pain point and pain killers.

e Don't expect one solution to be the right, we should end with a number of solutions that can be
used in different circumstances.

e Today's presentations are good for wider dissemination activities but should be supplemented with
short versions as well and aimed at different target groups e.g. customers and consumers.

e Do also prepare videos of the presentations (easier and can be done in connection with the
planned webinars)

e Add more contact point info.

e All partners should talk with their own communication departments and make use of web pages
and links

e Use your already existing networks also employer brand internally

e Make short interviews.

e Make summary of progress pr. key action, per work package and in total.

e Mention what freedom we have in the design as result of the innovation actions.

e List core messages.

e Make integration issues clear, interfaces are important.

e Improve portal structure at the internal share point.

e Make COOL DH the follower of 4DH project
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1.3 Third workshop: Tuesday, March 26", 2019

Title: COOL DH — Workshop Demand Side Installations WP1
Date: 26-03-2019
Place: COWI, Parallelvej 2, Lyngby, Room P181

Prepared by: Maja Grud Minzari, 26-03-2019

1.3.1 Participants list
e Lunds Universitet
o |KF
e Cetetherm
e Hgje Taastrup Fjernvarme
e Kraftringen Energi

e logstor
e COWI
1.3.2 Agenda

Tuesday, March 26, 2019 Time
Location: COWI A/S, Parallelvej 2, DK-2800 Kgs. Lyngby, room: P181 min.
09:00 Check in and coffee 15
09:15 Welcome and introduction to the day, COWI 15
09:30 D.2.2 Solutions for local integration of RES, COWI 25
09.55 Questions 5
10:00 D.2.3 Substation solutions for single family units, COWI 25
10:25 Questions 5
10.30 Coffee break 15
10.45 D.2.6 Improved use and individual metering, Lunds Universitet 25
11.10 Questions 5
11:15 D.6.4. Investigation of legislative framework (Status of deliverable), COWI 15
11:30 Questions 5
11:35 D.2.10 Calculator on high-efficient pipe type (in buildings), COWI 25
11:55 Questions 5
12:00 Lunch 45
12:45 D.2.8 Design manual for LTDH underground (near buildings), Logstor 20
13:05 Questions 5

- End of WP1 Workshop -

Project meeting*
13.10 WP6 D.6.1. New innovative business plans, Kraftringen 15
13.25 Questions 5
13:30 Financial reporting and administration, COWI 30
14:00 Questions 10
14:15 Coffee break 15
14:30 WP3 Status meeting, Kraftringen Time available for internal meetings or | 90

(Room P181) bilateral discussions

(Room P186)
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‘ 16:00 ‘ End of the day
* Not part of the WP1 workshop on the demand side installation

Part 1 - WP1 Workshop

1.3.3 Introduction, COWI

Welcome to the final workshop in the series of WP1-workshops regarding knowledge sharing on the
demand, distribution and supply side. The purpose of the workshop is to present results of innovation
work, give input to WP3 and WP4, share general knowledge and discuss to make results clear.

Short presentation of the program of the day.

Status of deliverables in WP2 — almost finished.

Thematic workshops held

Demand side 20 March 2018 + 26 March 2019
Distribution side 6 April 2018 + 15 Nov 2018
Supply side 21 March 2018 + 5 April 2018 + 15 Nov 2018

1.3.4 D.2.2 Solutions for local integration of RES, COWI

Presentation of the final version of the deliverable. The purpose was to investigate technologies for
preparation of domestic hot water (DHW) by pre-heating with LTDH and local supplementary heating with
integration of RES. The report includes a catalogue of solutions for single-family houses and apartments
and for multi-family buildings and an economic evaluation.

Video from Metro Therm with the new Micro Booster heat pump:
https://www.youtube.com/watch?v=0NmssKuXBF4

Discussion:

Q: Maybe the small service pipes are not an advantage as a report mentioned that the pipes needs to be
bigger dimension close to the power plant?

A: A constant small flow with a buffer/accumulation tank can be used as peak shaving.

1.3.5 D. 2.3 Substation solutions for single family units, COWI
The purpose of the deliverable was to investigate and give advice on the use of various district heating units
for single-family houses and apartments.

The presentation included an overview of different heat exchangers hereof LTDH in Denmark and Sweden
and single/double HEX units from several manufacturers and with technical specifications leading to the
units selected for demonstration in Xplorion in Lund and @sterby in Hgje Taastrup.

Break

LKF showed Xplorion in augmented reality which is open for trail when scanning the QR-code (requires
download of an app):
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Figure 2. QR code to see Xplorion demo-site in augmented reality

1.3.6 D.2.6 Improved use of individual metering, Lunds Universitet
The purpose of the task is to investigate which requirements are necessary to give the energy meter
suppliers to ensure enough dynamic evaluation of the LTDH system in real time.

The work performed included several smaller investigations such as baseline of requirements for meters
today and which factors are driving the development for new functions. Price models at energy suppliers
differs widely between being based on energy-, load-, flow demand or fixed components.

1.3.7 D.2.8 Design manual for LTDH underground (near buildings), Logstor
Presentation of draft design manual for low temperature pipes, including design guides on welding and
connections, transportation, installation, mounting and metering.

New flexible pipes were developed with less heat loss and water permeation.

1.3.8 D.2.10 Calculator on highly efficient pipe types (in buildings), COWI

The presented deliverable is an Excel-based calculator tool to determine the heat losses from internal pipes
for domestic hot water. Heat loss from internal pipes in buildings often cover 15 % of total energy need of
new dwellings, so there is a great potential for energy savings. On basis of input parameters such as
material, thickness, single or twin and insulation the tool calculates the heat losses from both horizontal,
vertical and service pipes. The tool requires the Excel-add in "Solver" (what-if-analysis).

Figure 3. Participants at the third "Demand Side" thematic workshop (Tuesday, March 26th, 2019)
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Part 2 — Project meeting

1.3.9 D.6.1 New innovative business plans, Kraftringen

A short introduction of preliminary work with the new business models. Definition of five prerequisites
have been made as basis for the business model. The purpose is to make customers behave as what is
optimal for the system. Price model A, B and C differs between being based on flow components,
differentiated prices on level of return temperature and a combination.

1.3.10 D.6.4 Investigation of legislative framework, COWI

COWI introduced Danish legislation and barriers regarding energy planning on Municipal level. For at new
district heating/cooling project to become successful, several authorities and agencies need to approve the
project as most district heating companies are publicly owned and must be in equilibrium.

We discussed the CITY 2 setup where the challenge is to plan the project, so it fulfils the legislation but
taxes on surplus heat and electricity are kept to a minimum.

1.3.11 Financial reporting, COWI
Not part of the deliverable.
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2 Presentations
First workshop on demand side: Thursday, March 20%", 2018
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COOL DH — a Danish/Swedish collaboration

A Horizon 2020 project with 11 partners

2 demonstration sites: Lund and Hgje-Taastrup

Budget: 5.3 M€ running from October 2017-September 2021
Coordinator: COWI

Innovate, design and build cooling and heat recovery process systems

Design and build a low-temperature district heating grid with non-conventional pipe
materials

Utilise low grade heat sources, cooling and surplus heat for heating of energy efficient
buildings

New buildings in Lund and existing buildings in Hgje-Taastrup

Develop business models and new pricing systems

Demonstrate full systems with all needed components suitable for ultra-low DH
temperatures (down to 40°C)
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Second workshop on demand side (Innovation workshop WP1): Thursday, November 15th, 2018
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Third workshop on demand side: Tuesday, March 26", 2019
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