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1 Executive summary

1.1 Project objectives

COOL DH is an abbreviation of Cool ways of using low grade Heat Sources from
Cooling and Surplus Heat for heating of Energy Efficient Buildings with new Low
Temperature District Heating (LTDH) Solutions. The COOL DH project innovates,
demonstrates, evaluates, and disseminates technological solutions needed to
exploit and utilise sources of very low-grade surplus heat for heating of energy
efficient buildings via Low Temperature District Heating.

The objective of COOL DH action is to support cities in their endeavour to plan
and deploy new, efficient district heating and cooling (DHC) systems, and extend
and refurbish existing ones to higher standards.

COOL DH includes several full-scale demonstrations in the City of Lund
(Sweden) and the Municipality of Hgje Taastrup (Denmark). The consortium
consists of the utilities and municipalities of the two demonstration cities as well
as leading District Heating energy specialists, consultants, and industrial
manufactures.

1.2 Main results
The COOL DH project started in October 2017 and ended in September 2022.

The project is an innovation action that has developed new methods, tools, and
components to be used in deployment of low temperature district heating
schemes. Several of the developed solutions have been demonstrated in full-
scale, monitored and evaluated. Amongst these the following are the most
important:
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Utilisation of 5.8 MW renewable surplus heat from cooling of the MAX IV
synchrotron particle accelerator to supply low temperature district heating in
a new 225 hectares town district called Brunnshég in Lund - when fully
developed it will serve up to 40.000 employees & citizens.

Combined production of PV supported cooling and heating 1.34 MWheat at a
shopping mall, as well as at a data centre with 1.92 MWheat @s prosumers
using new business models.

Conversion of @sterby district in Hgje Taastrup, with 159 consumers
organised in 4 housing associations with different rulesets. The conversion is
from old traditional district heating to LTDH reducing the heat loss from
above 35% to about 16% in existing non-dense settlements with-out
improvement of the building envelope.

The project developed new PE-RT plastic multi-layer prefab pipes for LTDH
offering new characteristics in the following fields:

> use of PE-RT plastic material instead of PEX and steel, both single pipes
and twin

> improved insulation material

> integrated oxygen and vapour barrier

> weldable coupling methods

> leak detection system

> higher flexibility for single pipes in rolls
> larger dimension than normal PEX

> raised pressure rating 13 bar(o)

The system was tested in labs and demonstrated with several kilometres of
pipe installed in both in Denmark and Sweden. The development also
included participation in the standardisation processes.

Development of a solution to recover heat loss from district heating pipes
back into the system by use of collector pipes and a small, dedicated heat
pump.

Demonstration of new passive house solutions in a low energy housing block
in Lund called Xplorion with new solutions such as central booster heat pump,
3-pipe system with micro heat exchangers in the flats, improved user
interface and controls etc.

Evaluation of methods to avoid legionella in DHW systems in relation to use
of LTDH.

Massive dissemination activities a.o. leading to the award of The Global
District Energy Climate Award in the category “New Scheme”.
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Denmark Sweden

Figure 1. COOL DH demonstration sites are located in the cities of Hgje Taastrup and Lund
in close distance west and east of Copenhagen on each side of @resund sound.

Hgje-Taastrup Municipality has about 53,000 inhabitants and is in the Greater
Copenhagen area about 20 km west of the centre of Copenhagen.

Lund Municipality is located about 15 km from Malmo in the southern
part of Sweden in the region Scania (Region Skdne), and has about
128,000 inhabitants and Lund is a fast-growing university city with
more than 95,000 inhabitants.

For years, Lund in Sweden and Hgje Taastrup in Denmark have been
frontrunners that have very ambitious climate and smart-city policies and
corresponding plans for development of smart sustainable districts with LTDH
and a high share of RES.

Both cities have Sustainable Energy Action Plans / Strategic Climate Action Plans
and are committed to the Covenant of Mayors and/or Compact of Mayors aiming
at being CO2 neutral Communities.
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Project details

Contact persons for the project partners

Reto M. Hummelshgj

Leading Project Manager
Project Coordinator COOL DH

COWI A/S

Parallelvej 2

2800 Kgs. Lyngby, Denmark
E-mail: rmh@cowi.com

Martin Gierow
Product Manager

Kraftringen Energi AB

Rabyvagen 37

224 78 Lund, Sweden

E-mail: Martin.Gierow@kraftringen.se

Marie Louise Lemgart
Chief Climate Consultant

Hgje Taastrup Kommune
Bygaden 2

2630 Taastrup, Denmark
E-mail: Marie-LouiseLe@htk.dk

Markus Paulsson
Energy Strategist

City of Lund

Bruksgatan 22, Box 41

224 78 Lund, Sweden

E-mail: Markus.Paulsson@lund.se

Kerstin Sernhed
Associate Professor — Energy efficient systems

Lund University

Ole Rdmers vag 1, Box 117

221 00 Lund, Sweden

E-mail: Kerstin.Sernhed@energy.lth.se
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John Kapetanakis
Project Officer, DHC+ platform

Euroheat & Power

Bd Brand Whitlock 87/93

1200 Woluwe-Saint-Lambert, Belgium
E-mail: ik@eurpheat.org

Peter Jorsal
Product & Academy Manager

Kingspan / Logstor Holding Aps
Danmarksvej 11

9670 Lggstgr, Denmark
E-mail: pjo@kingspan.com

Astrid Linda Birnbaum
Director CEO

Hgje Taastrup Fjernvarme Amba
Malervej 7

2630 Taastrup, Denmark
E-mail: astrid.birnbaum@htf.dk

Fredrik Altin
Project Manager

Lunds Kommuns Fastighets AB, LKF
Brunnshogsgatan 39

224 81 Lund, Sweden

E-mail: fredrik.altin@Ikf.se

Roger Dahlstrand
Sales & Distribution Manager Nordic & Baltic

Cetetherm AB

Fridhemsvagen 15

372 38 Ronneby, Sweden

E-mail: roger.dahlstrand@cetetherm.com
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2.2 Project participants

Table 1. List of project participants.

No. Participant organisation name Country Short name
1 COWI A/S DK COWI-DK
2 Kraftringen Energi AB SE UTIL-SE

3 Hgje-Taastrup Kommune DK MUN-DK

4 City of Lund SE MUN-SE

5 Lund University SE UNI-SE

6 Euroheat & Power BE EHP-BE

7 Logstor A/S now Logstor holding Aps / Kingspan DK IND-DK

8 Hgje Taastrup Fjernvarme Amba DK UTIL-DK

9 COWI AB SE COWI-SE
10 Alfa Laval AB SE IND-SE

11 Lunds Kommuns Fastighets AB SE HOUSE-SE
12 Cetetherm AB SE IND2-SE
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2.3 Project website

During the COOL DH project, a dedicated website has been created to keep
track of the process and share the activities done during the project and
disseminate the results.

Website: www.cooldh.eu

The COOL DH website offers insights into project news, demonstrations sites (in
Denmark and Sweden), detailed project description, innovations, partners, and
contacts. A calendar with information on previous events during the project,
including the EU conference in May 2022, can be found on the website. Finally,
the website offers deliverables and results, and hyperlinks to related projects.

COOL DH Projectnews  Conference  Calendar  About COOLDH  Partners & contact  Demosites  Innovations  Deliverables Q
COOL DISTRICT HEATING

COOL DH -a pioneering project for
district-heating:solutions #cool._dh

About Cool DH

Figure 2. Screen shot of the COOL DH website.
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3 Project content and objectives

3.1 General project objectives

The objective of COOL DH action is to support cities in their endeavour to plan
and deploy new, efficiency district heating and cooling systems, and extend and
refurbish existing ones to higher standards. Thus, it will be allowing greater
uptake of renewables, recovering of excess heat or cold (heat sinks) while
improving the overall efficiency of the systems.

In short, the COOL DH project:

> Innovate, design, and build cooling and heat recovery process systems,
enabling heat recovery to a LTDH (local low-temperature district heating)
grid. The heat recovery systems are mainly driven by renewables.

> Design and build low-temperature district heating grids with non-
conventional pipe materials, testing new innovative pipe components
introduced by COOL DH.

> Innovate and design suitable innovative heating systems and controls inside
buildings that combine LTDH with photovoltaic power produced on the
buildings.

> Develop viable business models and new pricing systems, which ensure a
better (low) return temperature and provide the building companies with
maximum flexibility regarding the choice of heating systems.

> Demonstrate full systems with all needed components suitable even for
ultra-low DH temperatures including investigation of systems for heating of
DHW without risk of legionella.
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4 Main science and technology results

4.1 Methodologies and approaches

The work method has been anchored in an incremental innovation process
where the experienced key participants and invited experts from universities and
industry have worked together in innovation workshops, first to collect common
ground and later to define ways to improve system solutions that are collected
as a catalogue of solutions, from which selected solutions have been
demonstrated in full scale and evaluated.

Smart Cities and
Partners and Innovative Components R

innovation promoters End Users

Technology Providers /ﬁ
( i New business models and tariff Hoje Taastrup:
N \ St ) * Public buildings (new Town
Hall)
A sted heat pumps \ * Private home owners
!’ : * Housing companies*
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ST : " Offces (058
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Figure 3. The project architecture, partners, components and end users.

The overall approach was to show the path for enhanced co-generation of
cooling and heating and facilitate the utilisation of surplus heat and reduce use
of primary energy even if generated by renewable energy sources. An example
of such renewable energy is biomass that could be used for other purposes or at
other locations to reduce carbon emissions.

SE i DK
Low-grade heat

Hydro power
(Zero carbon)

DHW

Space

heating

7->30 MW Vg 22277~ Copenhagen

[1]1]

Brunnshog - ScTence village
High Coal
temp. DH
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Lund by 2020

Biomass released in Lund to be used in m
Copenhagen instead and replaces coal O

Reduced biomass
consumption

(

Figure 4. The conceptual approach.
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4.2 Hgje Taastrup, Denmark

4.2.1 Major achievements

s

Nordea Prosumer @

Hgje Taastrup
Roskilde
¥

|

Heat recovery line

7

W\ / :

New LTDH network

Figure 5. Overview of the demonstration sites in Haje Taastrup.

The design for @sterby demo-site in Hgje Taastrup was prepared and a dialogue
process with tenants and at the general assembly of the tenant’s board decided
to implement low-temperature district heating for most of the district and give
up the traditional solution being used before. Data for the new pipe design was
collected and submitted to the pipe manufacturer Logstor as design basis for the
new pipe types. Construction work commenced in June 2019, including the
production of the new PE-RT pipes from Logstor and was completed in spring
2020. The main transmission supply pipe has been equipped with heat recovery
pipes to recovery the heat losses back to the system through a small heat
pump.

The process on the supply side started by addressing the technical management
of CITY2 shopping mall, as well as other potential consumers of district heating
and district cooling. The installation was designed with a cascade heat pump
coupled to the existing installation at CITY2 and tendered for delivery on site in
November 2020. But due to delays in deliveries due to the Covid19 pandemic
the completion of site work was continuing until 2021. The system co-produces
cooling and heating for own use as well as to the DC and DH grids.

The prosumer connection was completed with a 1.8 MW heat pump (1.92 MW
incl. pumps) and up to 1.5 MW cooling at a bank data centre. The total system
was up running from early 2021.
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During the project, the new Town Hall in Hgje Taastrup was designed, tendered,

and constructed. The project uses LTDH as well as District Cooling. The Town
Hall is commissioned in end of 2022.

4.2.2

Table 2. KPI's for Hagje Taastrup.

KPI's on energy savings and COz2 and cost for the Hgje Taastrup sites

Conversion Heat loss Co-production Prosumer
2021 SELLthScisogr:s to LTDH in recovery on at CITY2 installation d'l;or;aol_
In sterb @sterby DH twin pipe | 1.34 MWheat & at Bank case
Y| 3119 m pipe 350 m 0.99 MWcool | 1.9 MW**
Utilised low-grade * * "
heat (MWh's) (2,970) 7,971 10,941
Increased non-
fossil supply * * (94) (4,023) 11,162 15,279
(MWh/y)
Primary Energy " " 3,057*1.2 =
savings (MWh/y) (48) (1,328) 3,668 >,044
CO; reduction " " 379*1.2 =
(tonnes/y) *** (1) (157) 455 613
Simple pay-back 14 n.a 8 (8-10) (11-13) ~14
period (years)
Investment
excl. 25% VAT (€) 458,000 1,596,800 6,711 1,140,000 1,610,000 4,811,511

() Figures in brackets are estimated values

*

Included in co-production from CITY2. ** Multiplied by 1.2 to get figures for a normal full year.
*** Based on CO2 eq emission factor of 42 kg/MWh for the district heating system in 2021

More KPI’'s are found in the monitoring report: D5.3 Monitoring report for Hgje

Taastrup incl. KPI's. The report is accessible at the COOL DH homepage.



COOL DH Co-funded by

COOL DISTRICT HEATING the European Union

4.3 Lund, Sweden

ESS

v
Max Research facility

Research facility

Motel

Xplorion
Residential building

Figure 6. Overview form the demonstration site in Lund.

The LTDH project started with construction of the transmission lines together
with the new tramway through the new upcoming city district called Brunnshég.
The installation of the PE-RT plastic pipes from Logstor was commenced in fall of
2019. The system was connected to MAX 1V to utilise surplus heat through heat
pumps. In the beginning the energy is utilised at a temperature sufficient to
deliver to the existing DH grid in Lund and via a shunt to Brunnshdg at 65°C.
When the demand is growing in Brunnshég to a level where all recovered
surplus energy can be utilised, then the condenser temperature will be lowered
on the heat pumps 65°C, which will increase the COP.

Several customers and plastic pipes have been added continuously to 2400 m,
and about 200 individual end-user customers were connected by Sept. 2022.
Customers will continue to connect while Brunnshég district grows, and the

grid expands. The idea is to install all major pipes in the ground before buildings
are constructed. That goes also for planting of trees, so the district is green
when the houses are finished.

The building of the demonstration building Xplorion comprise a passive house
with 54 flats and a cafe. The installation was in place in May/June 2020
according to plan. It includes a simulated low temperature DH connection
combined with booster heat pump to raise the flow temperature inside the
building and reduce the return temperature to the grid. Heat and cold domestic
water are supplied through a 3-pipe system to HIU’s with micro heat exchangers
in each flat. This system and the choice of radiators has been topic for many
discussions, and it has shown operational problems with difficulties to keep the
booster heat pump in continuous operation as the return temperature was too
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high. Additional analysis and tuning were performed in February 2022, including
most flat heat exchangers, and the system has been in stable operation since
then.
An improved interface with external access to substation data to improve
operation has been developed by Cetetherm and installed at this location with
good result. The system will be implemented as an add-on to their present
products.
4.3.2 KPI's on energy savings and CO2 and cost for the Lund sites
Table 3. KPI's for Lund.
Xplorion LTDH system Heat loss Surplus heat Distributed
demo-house | in Brunnshog recovery on recovery at local energy Total
2021 54 flats, area DH twin pipe MAX IV source - Hotel | demo case
4374 m? 2400m pipes 100 m pipes | 5.8 MW heat | 0.5 MW heat
Utilised low-
grade heat (163) * (11,7) 17,100 145 17,420
(MWh/y)
Increased non-
fossil supply (187) * (17) 24,800 n.a. 25,004
(MWh/y)
Pri E
rimary £nergy (150) * (6) 6,300 n.a. 6,456
savings (MWh/y)
CO, reducti
2 recction (1) * (0,062) 73> n.a. 72
(tonnes/y)
Simpl -back
IMmple pay-bac 35 n.a. (13) 12 n.a. ~15
period (years)
Investment € 648,000
547,170 ’ 11,700 5,310,000 .a. 6,516,870
excl. VAT (€) ' for 872m ’ 225 n-a S

() Figures in brackets are estimated values in 2022

* Included in co-production from MAX IV

** |t means that there is an increase in CO, production, if the electricity used is considered
renewable then the CO, savings is 295 tons per year.

More KPI’'s are found in the monitoring report: D5.2 Monitoring report for Lund
incl. KPI's. The report is accessible at the COOL DH homepage.
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5 Project achievements related to state-
of-the-art

5.1 Technologies developed

The project has achieved the following milestones:

MS1 Solutions for low temperature district heating connected appliances,
MS2 Solutions for avoiding legionella

MS3 System solutions for multifamily houses

MS4 Monitoring plan

MS5 Results of workshops on demand and distribution side

MS6 Prototype (of new pipes from Logstor)

MS7 Business concept

MS8 New PE-RT-pipes installed

MS9 3-pipe solution for multi storey building

MS10 First demonstration buildings in Lund connected to the LTDH system
MS11 Final monitoring plan implemented

MS12 PV powered heat pump complete

MS13 Buildings in @sterby connected to new LTDH system

MS14 Demonstration activities in Lund complete

MS15 Demonstration activities in Hgje Taastrup finalised

MS16 Replication plans for LTDH in Greater Copenhagen

MS17 Final Conference

MS18 Monitoring Reports

New PE-RT pipes
The project developed new PE-RT plastic multi-layer pre-fab pipes for LTDH
offering new characteristics in the following fields:

> use of PE-RT plastic material instead of PEX and steel, both single pipes
and twin
> 10% improved insulation material
> integrated oxygen and vapour barrier
> weldable coupling methods possible
> leak detection system integrated on demand (new for plastic pipes)
> higher flexibility for single pipes, delivered in rolls
> larger dimension than normal PEX op to outside dia. 116 mm.
> raised pressure rating up 13 bar(o)
The system was tested in labs and demonstrated with several kilometres of pipe

installed in both in Denmark and Sweden. The development also included
participation in the standardisation processes.
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PE-RT, Alu New foam
SDR 7,4 barrier i solution

/

Flexible 5 Iayer casing
with diffusion barrier

Figure 7. Principle of the new multilayer PE-RT pipes for pressure up to 13 bar(o).

Heat loss recovery — COOL DH “zero heat loss transmission pipe”
The project has developed a solution to recover heat loss from district heating
pipes back into the system by use of collector pipes and a small, dedicated heat

pump.
PV system
. Electricity
v
HP
N _ Users
District | Heat recovery pipe
heating «—
P —

DH distribution pipe

Figure 8. Principle of heat loss recovery for DH piping.
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The collector pipes can recover the heat loss as well as extracting additional
heat from the ground. The measured COP in @sterby is 5.9.

Figure 9. The innovative zero loss heat recovery pipe between @sterby and CITY2
and in Lund at Frikis & Svettis.

Conversion to LTDH in @sterby District (Denmark)

The conversion of @sterby district comprise existing buildings in total 159
consumers organised in 4 housing associations with different rulesets in Hgje
Taastrup. The conversion is from old traditional district heating 85/50°C to a new
LTDH network operated at 55/30°C aiming at reducing the heat loss from above
35% to about 16% in existing non dense settlements with-out improvement of
the building envelope, as it was already relatively well insulated.

The LTDH network was developed to minimize the heat losses by using improved
piping and reducing the length of the pipes and minimising the diameters. The
optimization process was performed in TERMIS simulation program for the
dwellings connected to the new LTDH network.

The following optimization parameters were considered:

Higher insulation level

The use of twin instead of single pipes

Length reduction of service pipes

Hydraulic optimisation

Replacement of existing network/installations and installations of new
HIU’s

vV V VvV VvV Vv
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Consumers Consumers
Main line Main line
Long connection —  Optimised connection

Figure 10. Illustration of pipe optimisation.

Figure 11. The new LTDH pipes in @sterby area in Hgje Taastrup close to the houses.

The installation of the new LTDH network in @sterby district took place in the
spring/summer of 2019 and continued with the installation of the service pipes and
the connection of the users. The heat loss was aimed at being reduced from 67 to 13
kW for a 3119 m network (4.2 W/m), and monitoring showed that about 16 kW was
reached (5.2 W/m) i.e., 45 kWh/m p.a., which is about 1/5 of the average heat loss
per meter DH-pipe in Denmark.

Fips Type. beppiy

A

Cr
| PE AT
| PE AT
| PLATIE
(T
| PEAT
PEHTES
| PLATTS

w53,
Figure 12. The LTDH network in @sterby.
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Figure 13. The PE-RT pipes in Osterby were connected using press fittings. In the future it
will be electro fusion fittings as soon as these are accepted by the standards for LTDH
piping systems.

Co-production and prosumers in Hgje Taastrup (Denmark)
@sterby district in Hgje Taastrup, is supplied from a combined production of PV
supported cooling and heating 1.34 MWyeat at a shopping mall called CITY2. The
system also supplies cooling and heating to CITY2 and as well to the surround
districts through the district cooling and district heating networks at different
temperature levels. An ICT controlled i-Grid solution serves as a shunt enabling
the main grid to act as back-up as well as controlling the temperature and
pressure needed in the system.

The business model is new as the utility has rented a room in CITY2 to install
the energy central converting the consumer to a prosumer. Also, it is hereby
possible to connect to the power grid behind the main meter of CITY2. Further it
must be mentioned that CITY2 has 2.1 MW, (16.200 m2) photo-voltaic installed
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on the roof, which can also serve as a source of renewable electricity for the
heat pump and cooling machine installation.

Networks

“® Offices & Residential LTDH 60-70/45°C
S Heoje Taastrup C

i Jd1:
g-‘ W LTDH 55/30°C
a o s @sterby District

District Cooling
Network

6/12°C summer
10/15°C spring & fall incl. CITY2

Figure 14. The concept of co-production.

The experience has shown that it is important to incorporate flexibility in the
grids to enable the system to operate for many operation hours. This means that
there must be sufficient cooling demand on the district cooling network or
another source for cooling. On the heating side there must be sufficient demand
as well during summer and effort must be taken to keep the return temperature
on the district heating system as low as possible as there is a tendency to
increasing return temperature during summer (as only few customers with poor
return temperature could have substantial negative impact on the operation).

A max return temperature limiter thermostat can be a solution to consider for
lowering the return temperature a poor performing consumers.

In Hgje Taastrup the flexibility is ensured by interlinking grids to provide
sufficient demand on the system as well as ensuring redundancy and that the
system can be operated with the production unit that is most environmental
friendly.

Low Temp District Heating

I 11
District I l 10 bar L] 4 bar |
Heating Solar HP ATES Energy HP
central central central
- 1 T
L [ I [ 1
DIStr.ICt Other consumers ATES Copenhagen
Cooling & New Town Hall source / Markets

sink

Figure 15. Interlinking Energy Centrals and Consumers.
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The other prosumer installation concerns a cooling of a bank’s data centre with
1.92 MWheat @s prosumers using the year-round cooling need as source for
supplying district heating in an industrial/commercial district. Up to 6500 yearly
full load hours are expected.

The heat pump was installed in 2020 in the Bank. The heat pump uses heat
from the servers to deliver hot water, and at the same time it provides cooling
for the server room. This new solution is expected to supply heat to approx. 700
households. The solutions developed in the COOL DH project can be replicated in
many sites and sizes.

Surplus heat recovery at MAX IV in Lund (Sweden)

In Lund the COOL DH demonstrates the utilisation of 5.8 MW renewable surplus
heat from cooling of the MAX IV synchrotron particle accelerator to supply low
temperature district heating in the new 225 ha town district under construction,
called Brunnshég in Lund - when fully developed it will serve up to 40.000
employees & citizens.

The facility uses high-velocity electrons emitting high-energy light to conduct
research and studies on materials.

Figure 16. Aerial view of MAX 1V research facility.

The total installed capacity at MAX IV is 5.8 MW for the heating circuit and 5.2
MW for the cooling circuit. The system supplies both the high and low-
temperature district heating network. This installation can inspire further
developments of LTDH systems and allow for such systems to be replicated in
other places. The system will be further expanded as the Brunnshdg area

develops. The total available source of low-grade heat including ESS will grow to
250 GWh/year by 2027 with a maximum capacity of 40 MW.
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The recycled fossil-free surplus heat system installed at the MAX 1V facility
recovers the heat produced by the cooling system and supplies low-grade heat
to the new LTDH network. An innovative heat exchanger and heat pump
coupling was developed and installed to fulfil the cooling demand of the research
facility and, at the same time, recover the heat produced in the process to
supply the LTDH network connected to the Brunnshég area. In this way, the
efficiency of the recovery system was increased. The electricity for the heat
pumps is produced by renewable resources and therefore, the LTDH system is
entirely supplied by RES. As can be seen in Figure , the heat pump system was
designed with energy efficiency in mind and includes:

>  Division into several temperature levels
> Optimization of the cooling temperatures
>  Cascade coupling of the individual units

’ T T

127 — L 67080)°C_ 1 (80°€)
Heat pump Heat pump . N
7°C 1B 1A s
: -
)
29°C 1 67(-80) °C
Heat pump (45 °C)
23,5°C @ 2 1 4 =
40°C
60-65 °C
35°C

Figure 17. Simplified heat pump coupling system at MAX IV.

In the beginning the temperature from the heat pump will up to 80°C to be able
export the surplus heat to the traditional DH network in Lund, but when
Brunnshdg is fully developed and the demand on the grid matches the amount
of surplus heat, then the temperature will be lowered to 67°C enabling the most
far away consumer to receive 65°C in supply.

LTDH in Brunnshég, Lund (Sweden)

In COOL DH the installation of the first 2400 m PE-RT pipes was carried out and
about 200 individual end-user customers were connected in what is to become
one of the biggest LTDH networks totally heated by renewable energy resources.
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Figure 18. Schematic view of LTDH in Brunnshég.

Low temperature installations in Xplorion housing block, Lund (Sweden)

Demonstration of new passive house solutions in a low energy housing block in
Lund called Xplorion with new solutions such as central booster heat pump, 3-
pipe system with micro heat exchangers in the flats, improved user interface
and controls etc.

The idea of using a booster heat pump is to test a solution that would be able to
connect to ultra LTDH with a supply temperature of e.g., 45°C and still be able
to use a normal house-installations and full fil the Swedish demands on DHW
temperature. Further the system can increase the capacity in the LTDH system
and at a lower cost as there is a fee for every degree the return temperature is
above 20°C.

The practical experience is however that the system is very sensitive to
balancing of the system and correct functioning radiators as the system requires
a return temperature to the heat pump of below 35°C to be able to operate the
system. For the same reason oversized radiators are recommended.
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Figure 20. The compact booster heat pump at Xplorion that is designed for operation with
up 35°C on the evaporator side, which is not normal for standard ground source heat
pumps, as they are normally limited to max 20°C in the cold side.

The idea of the 3-pipe system (2 heating pipes and 1 DCW pipe) is to reduce
cost of piping and reduce internal heat losses. But taking the HIU’s in the
apartment into the economics, then the cost is higher than a normal system
with a big HIU on the ground floor. Another concern is that the HIU are in the
apartments i.e., that they can’t be accessed for service and adjusting with-out
an agreement with the tenants to get access to the apartment.
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Figure 21. Principle diagram of the 3-pipesystem and HIU’s micro heat exchangers at

Xplorion.

Figure 22. Photo of the LT HIU with micro heat exchanger installed at Xplorion and 3-pipe

system installed. The white box is the ventilation unit with heat recovery.
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Figure 23. 100 kWh battery storage for PV left (250m? PV array), and the booster heat

pump right, at Xplorion seen from outside at the top.
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Overviews of exploitable knowledge

Table 4. Exploitable knowledge from demos in Hgje Taastrup.

Exploitable Exploitable Sector(s) of Time for_ Patents or Owner & Other
Knowledge product(s) or s commercial other IPR .
- application - Partner(s) involved
(description) measure(s) use protection
LTDH development [Experience in finance,|[Housing Available on Know-how COWI
and new design legal, organisation, |districts market 2022 UTIL-DK
concepts design & operation [TRLS
New PE-RT plastic [Pipes up to d.116 mm|DH utilities Available on Know-how / IND-DK
pipes single and d.63 mm market 2023 IPR
for twin for PN 13 TRL8
bar(o) incl. leak
detection
Heat recovery from [Experience in design |DH utilities Demo in market [Know-how COWI
main lines => zero [and operation 2021
heat loss TRL8
transmission lines
Combined cooling [Heat Pumps and RES Integration |Available on Know-how UTIL-DK
and heating controls / Energy market 2021 COWI
production Experience in design TRL8-9
and O&M
Connection of Experience in legal, |Energy Available on Know-how COWI
prosumers design and operation [Efficiency market 2021 / UTIL-DK
Development
TRL8
New business Experience in legal, |Large consumers|Available on N/A UTIL-DK
models finance, organisation, |like datacentres, [market 2021 COWI
design & operation shopping malls [TRL9
and offices
[Tool for calculation [Experience in design [Building Available on Know-how COWI
of heat losses for  [and optimization of |developers and [COOL DH
internal piping energy efficiency designers homepage since
2020




COOL DH

COOL DISTRICT HEATING

Co-funded by
the European Union

Lund

Table 5. Exploitable knowledge from demos in Lund.

Exploitable Exploitable Sector(s) of Time for_ Patents or Owner & Other
Knowledge product(s) or S commercial other IPR .
e application - Partner(s) involved
(description) measure(s) use protection
Building Experience in finance, [Housing Available on N/A HOUSE-SE
refurbishment legal, organisation Buildings market TRL9
LTDH development |Experience in finance, [Mixed Available on Know-how UTIL-SE
legal, organisation, Districts market 2022 MUN-SE
design & operation [TRL9
New PE-RT plastic [Pipes up to d.116 mm|DH Utilities Available on Know-how / IND-DK
pipes single pipes with leak market 2023 IPR UTIL-SE
detection [TRL8
Heat recovery from [Experience in design |DH Utilities Demo in market |Know-how UTIL-SE
main lines and operation 2021 COWI
TRL8
Waste-water heat |Experience in design [Special house |Available on N/A HOUSE-SE
recovery solution O&M market (Cowl)
New substation Experience in design |Housing / Available on Know-how IND-SE2
digital connectivity |and operation Utilities market UTIL-SE
interface
Substation with Experience in design |Housing / Available on N/A IND-SE2
micro heat and operation Utilities market HOUSE-SE
exchangers
Combined DHC Design O&M DH / DC Available on Know-how UTIL-SE
Energy Production Substation market 2020
Central
Anti-Legionella Design solutions and |Buildings Available on Know-how UNI-SE
solutions legislation. market COWI
New business Experience in legal, |Large Available on Know-how UTIL-SE
models finance, organisation, [consumers like |market 2020
design & operation data centres, [TRL9
shopping malls
and offices
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5.2.1 Lessons learned beyond state-of-the-art

Before and in connection with the technical demonstrations and monitoring the
COOL DH carried out several investigations on system designs, as part of this
process a series of thematic workshops were held:

Thematic workshops on demand side
The workshops covered the following topics

> Solutions for avoiding risks of legionella

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

> Substation solutions

> System solutions for multifamily houses and tertiary buildings.

The conclusion was that water temperatures above 55°C supply and 50°C in
circulation return is needed together with constant water movement in all pipes
of at least 0,05 m/s to be safe if DHW is prepared centrally either preheated or
fully heated. If DHW is prepared very close to the tap with small water volumes
(i.e. <3 1) in the pipes then 45-50°C should be safe in a plug flow system with
frequent daily use. Otherwise, you need electrochemical water treatment or
chemical doze. Blind ends with stagnant water must be avoided.

Thematic workshops on distribution side of LTDH

New design concepts for optimisation of LTDH distribution systems
New pipe components for LTDH distribution systems underground
New high-efficient pipe types for internal distribution in buildings
New metering concepts.

v V VvV Vv

The outcome was inspiration for optimizing design using TERMIS simulation or
similar. With available plastic materials it is possible to increase the operation
pressure up to 13 bar(o) instead of the normal 6 bar(o) (hereby pipe dimensions
can be reduced and with that also costs and heat losses are reduced).

This however may introduce the need of installing a booster pump to ensure
enough driving pressure to secure the needed flow in the district.

Thematic workshops on supply side installation for LTDH
> Optimising cascade couplings for optimal use of low-temperature sources

> Integration of additional renewable energy sources on the supply side.
> Seasonal storage
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Couplings of heat pumps were discussed. The info from the workshop fed into
the investigations and simulations of actual systems for optimising cascade
couplings for optimised use of low temperature sources.

Figure 24. Photo of the new 1.341 MW heat pump installed at CITYZ2.
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Pro et Con's

Table 6. Pro’s et Con’s for the demonstrations.

Co-funded by
the European Union

Lund
10 Location Plant Pro Con
D31 wplorion Topping The system enables production of OHW in an ultra Investment cast is high.
heatpump  |LTOH sustem.
Enables higher temperature difference in OH systems | The heat pump uses electricity that represent an
which increased capacity of the pipes, reduces heat | additional operation cost unless surplus PY
losz and enables better utilization of low grade heat electricity iz available.
TOUrces.
D3.2 ¥plorion 3-pipe The sustem has 2 warm pipes lezs, The sustem requires installation of HEX unitz for
system but diameter has be increased. OHW preparation
Construction cost for piping is reduced. The sustem has ta run at 55°C flow temperature also
during summer, i.e. no summer stop of heating,
¥plorion LTHIdwith | Enables reduction of DHw ta S0°C [even 45°C in Increased cost, and heat losz and bupass .
micro heat | zome countries when pipe distance to tap is shartref. | Total system is more expensiv with out being
exchanger | 3-litre rule. significant mare efficient than a OH unit on block
zale.
thermastat may increase return temperature if
tenants interfere or if nat properly set,
D3.3 Max Central co- | Uses surplus heat from cooling plants, and saves Complicated system that must be carefully
production | energy and provides income. designed.
Uses additional electricity.
Erunnshig District Distributes LTOH. Takes up space in street tracé.
heating
D3.5 Erunnshig 1400 m Plastic pipes with lesz heat loss, no corosion, leak Can anly be delivered up ta dia 116 mm.
detection and longer life zpan.
Easutoinstallin single pipe sustem above 12°C.
D3.6 Brunnshég 2400 m Plastic pipes with lesz heat loss, no corosion and leak |Electrofuzsion couplings are not vet available
detection sustem and longer life zpan. far OH purpaze.
D3.7 Friskis Heatrecow, |Good way of elimination heat lozs. Meeds a constant load to be efficient
pipe The heat pump increases cost and need electricity
far aperation.
D3.10 Moatel L Local waste | Selling district cooling and at the same time useitas | Cooling is mostly available during summer
source energy source to produce DOH is energy- and cost where the need for OH s low.
efficient. OH sustem must therefor be suplemented with other
Tource.
Hgje Taastrup
10 Location Plant Pro Con
D4.1 Bsterby OH units Replaces old installation all up to the single user, Costto be financed.
saves maintenance, heatlozs and cost. [but iz lezs than replacing esisting worn out sustem].
D42 Blsterby Dlistrict Gridlass reduced significantly Time consuming process to convince
Heating D&M taken over by utility, tenants departments.
Twin pipes in PE-RT are too rigid ta wark with during
winter, and connection of twin-pipes needs twa
prersons.
D4.3 Blsterby Heatrecow, |Recovers heat lozz from the main pipes Cast for zmall heat pump
pipe and is used year round with high COP. Uses electricity.
D4._4 CITv2 PY Heat Co-production of cooling and LTOH with many The heat pump capital cost and cost for use of
pLUMmp operation howrs is interesting. electricity during operation.
Electricity must be provided cheap or on basiz of Redundency and flexibility on system level iz
surplus heat from renew able PV power, required to allow for optimal operation.
Load leveling on electricity grid.
D4.5 Prosumer Heat pump | Providing cocling energy and providing of surplus The heat pump capital cost and
Mardea heat ta the OH systems saves energy and provides cost for use of electricity during operation.
income.
Many operational hours az the customer iz a
datacentre.
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6 Impact of the project on relevant
sectors

6.1 Political and regulatory sector

Project has influenced politicians on local, national, and European level. The
project was presented at a high-level decision-maker seminar at COWI with
participation of the Danish Minister of Climate, Energy and Supply and the Mayor
of City of Lund- and it was influencing on the following changes in legislation
and reduction of energy tax for utilisation of surplus heat in Denmark. The
above meeting, with presentation of the COOL DH project, has with other lobby
work, pushed the politics towards better framework conditions for utilisation of
surplus heat. Further the legislative framework was studied and
recommendations on how to avoid legionella is presented in relation to the
different national rules in EU.

Based on experiences concerning the energy policy framework of the involved
countries and the EU, the observations made by other EU-funded projects, also
including the input from the COOL DH dedicated webinar, the COOL DH project
has summarised a list of energy policy recommendations at the EU level:

COOL DH Policy recommendations

The propositions listed below aim at improving the competitiveness of the
district heating and cooling sector, which enables greater efficiency and the
integration of renewables, in the EU legislative framework.

The measures recommended also promote the upgrade of waste heat in the
EU legislation that would enable its market uptake.

> introduce a carbon tax (e.g. for all new constructions that use fossil-
fueled heating) that will include externalities and tally the future
damage costs of carbon emissions by a penalty;

> ensure a level of playing field for all heat supply technologies, including
waste heat recovery solutions;

> define waste heat and treat it evenly with renewables;

> make waste heat recovery standard by obliging all nhew constructions
to utilise excess heat from possible processes;

> allow local non-fossil co-production of heat at the consumer level also
in areas where district heating connection is obligatory;

» require a maximum allowable return temperature from consumers to
the district heating network.
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6.2 Municipalities

Meetings in the Task Force for Climate Action Plan 2030 was held on the Town
Hall of Hgje Taastrup. There were 12 key participants included the mayor and 4
local politicians being member of the City Board. Also participating were
representatives of the Business Forum, Cooperative Housing Company, The
Agenda Council and environmental & Energy Centre and Municipal key officers.

It is the plan to phase-out all fossil-gas consumption and replace with collective
district energy solutions. Today the DH supply in Hgje Taastrup is 85% non-
fossil, and it is planned that this figure will reach 100% in 2025.

Figure 25. The new Town Hall in Hgje Taastrup that has also been connected to both LTDH
and DC.

COOL DH has influenced neighbouring Municipalities and Utilities both in
Denmark and Sweden hereunder with Cities Webinar and dedicated workshops
and Replication plans for districts in the Municipalities of Ballerup, Gladsaxe,
Gentofte and Herlev in Greater Copenhagen area as well as study visits to
representative sites with participation from many nationalities.

6.3 Population

Public competitions regarding use of excess heat have been carried out. An
output of seven ideas for use of an excess of lukewarm district heating water
were chosen. An illustrator was procured, to produce a presentation material
that can be used as an interaction material in the meeting with citizens, to
illustrate situations that focus on both sustainability and availability to all
citizens. The illustrations were accompanied by texts and presented on big
posters as an exhibition during a cultural event in the city of Lund called
Kulturnatten (Culture Night). The exhibition served as inspiration for a dialogue
with the citizens, who were invited to give their own ideas on other possible uses
for excess district heating water. The dialogue with citizens about DH in new
formats is important as to brand DH in a more attractive way.
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The website: www.cooldh.eu was continuously used and updated. The webinars
held by COOL DH and video clips as well as the public deliverables can be found
on the website.

6.4 Technicians and professionals
COOL DH developed:

> A tool for calculation of heat losses from internal pipes in buildings.

> A working paper on new design concepts for optimisation of LTDH
distribution systems

> A draft design manual for new pipe components for LTDH distribution
systems underground (will be released when the product is fully
comercialised)

> A system to recover heat losses from DH main pipes using collector pipes
coupled to a heat pump.

6.5 Construction and industry sector
Kingspan Logstor (IND-DK) developed a new type of PE-RT pipes for LTDH use.

> The advantage of using PE-RT pipes is that they are flexible above 10°C and
they come on coils (for single pipes) which implies a faster installation, and
they are independent of availability of steel welders. It is well known in the
business, that it can be difficult to find skilled steel welders.

> The PE-RT pipe system developed within this project is a good product, but
they are not the only product that can be used in a LTDH network. It is
important to consider the best system for each specific project and to look
at the possibility of using both plastic and steel pipes.

> There is an aluminium barrier in the pipes to secure water diffusion and
oxygen diffusion in the pipes used in the COOL DH project - this is further
combined with a leak-detection system, which is new for plastic pipes.

> In smaller dimensions, the PE-RT pipes are somewhat cheaper than steel
pipes, but cost savings are foremost achieved in the installation of the
pipes.

> The product is in the process being approved as a LTDH product. The
electrofusion coupling is also an important factor to be solved, something
that is absolutely possible.
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Cetetherm (IND-SE2) developed an improved user interface for HIU's

COOL DH project + Folg ===
a2 proje g

Project News: A new digital system that has been developed by Cetetherm Nordic
and installed at Lunds kommun as part of the COOL DH project is currently
undergoing evaluation by Kraftringen Service AB. The solution can generate
several benefits and is suitable for large customers in both traditional #DH
systems and #LTDH. Read more in the link below:

#digitalisation #districtheating

Se oversattelse

Cloud connected DH-substation under evaluation

Figure 26. The new user interface for HIU’s developed by Cetetherm.
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6.6 Perspectives of the COOL DH project

The methods, tools concepts and products used in the COOL DH project can be
used generically in most places of northern and Central Europe. In Sweden and
Denmark alone, there are more than 800 DH utilities with areas that could be
converted to LTDH.

COOL DH opens for new business models for combined district heating and
cooling which can also be applied to data centres.

In Hgje Taastrup there are now connections to Copenhagen Market, an ATES
energy central and CITY2 prosumer heat pump together on a common district
cooling loop, which enables flexibility and redundancy in the system.

In Lund we see continued expansion of LTDH in Brunnshég district in Lund and
in Lund in general. Kraftringen will continue to use PE-RT pipes. The Municipal
planners also learned that pipe lay out must be decided early when planning
new districts to have the infrastructure available early stage and save
construction costs.

Hgje Taastrup Municipality has during the COOL DH project period increased the
share of non-fossil energy in the DH supply from 51% to 85% and has decided
to go 100% fossil free and to transform present natural gas heated enclaves to
be served by district heating (low temperature) or the use of individual heat
pumps. Given the 2022 energy crisis and the sudden raise of gas prices this is
expected to be achieved already in 2026 in-stead of originally planned for 2030.
Lund City is already 99% fossil free in the heat and power supply!

COOL DH was awarded "The Global District Energy Climate Award" by the
International District Energy Association in November 2021 as the District
Energy Award for the "New Scheme” category. The demo site of Brunnshég was
elected as one of the most innovative projects in the world in the field of DH.
The award in the category “"New Scheme” is given to a new type of district
energy system with high ambition and aspiration — and which have achieved a
high level of energy efficiency.
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Dissemination

7.1 Dissemination results

The dissemination has been ongoing during the whole project.

The Main figures are:

The website had more than 9,000 unique visitors during the whole project
period and in total more than 43,000 pageviews.

Four workshops with 170 participants.

Six official project study tours with 730 participants (620 on virtual tours
and 110 physical attendees).

Presentations on 15 European and International conferences and
promotions on 9 national conferences.

Three webinars with 500 live views and more than 700 web views.

Four bi-annual newsletters were published before changing to shorter
monthly newsletters.

Social media:

> On Twitter 18 posts were on COOL DH and they received 144
reactions.

> On LinkedIn 47 ports were on COOL DH and they received 700
reactions.

Following videos have been produced in the project period and are all published
and uploaded project website www.cooldh.eu

1. COOL DH - a pioneering project for district heating solutions

2. Low temperature district heating in @sterby, Hgje-Taastrup

3. A virtual study tour to Brunnshég and the world’s largest LTDH-grid

4. Design Guide for Low Temperature District Heating COOL DH in Hgje-

Taastrup


http://www.cooldh.eu/
https://vimeo.com/313768811?embedded=true&source=video_title&owner=94426013
https://vimeo.com/385994938?embedded=true&source=video_title&owner=94426013
https://www.youtube.com/watch?v=Npswqc1OEh8
https://www.youtube.com/watch?v=F3RpH4BM4KQ
https://vimeo.com/522832026?embedded=true&source=video_title&owner=94426013
https://vimeo.com/522832026?embedded=true&source=video_title&owner=94426013
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7.2 Summary of plan for using and dissemination
of knowledge

One of the main objectives of the COOL DH project is the replication of the
activities developed in the project into other areas, and the boosting of energy
efficiency criteria in construction and retrofitting of DH systems and use of low-
grade surplus heat and renewable energy sources.

The plan for disseminating the knowledge obtained include:
> To continue to participate in forums, congresses, and conferences

> To participate in awards for the recognition of the work developed in the
project

> To train technicians to ensure a better operating the energy systems in the
buildings

> To disseminate the project on all levels including newspapers, technical
journals, TV, radio, internet, and after the end of the project also scientific
papers.

Municipalities are not only disseminating the results of the project by
participating in conferences or congresses and awards but also by continuing the
urban development plans building on use of the developed systems and
methods. Neighbouring Municipalities have been approached exchanging
inspiration and preparing for replication plans.

Finally, a Scientific paper will be prepared with the title "New PE-RT plastic
District Heating pipes — opportunities and early experiences” that is going to be
published in “Applied Energy” Journal in early 2023.

45



COOL DH

COOL DISTRICT HEATING

46

Partner:

COWI A/S
(COWI-DK)

Exploitabale result Consultancy

Coverage and size

Potential users

Main competitors

Competitative
advantage

Exploitation
roadmap

Type and timing
of dissemination
activities

and related
resources

Planned
management
structure

and procedures

Design
Integration
Experience

Scandinavia

UK

Northern & Central
Europe

North America
Utilities

House Qwners
Industry

Other consultants

Experience
Size

Table 7. Exploitation plan.

Kraftringen
Energi AB
(UTIL-DK)

Hegje-Taatrup
Kommune
(MUN-DK)

Providing green energ Climate action plans

Finance
Contracts
Qperation

South East Sweden

5 municipalities

Building Owners

E.On.
Local heat pumps

Concession rights

International cooperation

Market leader

Continued business

Promotion

Influence Danish
Industry Association
and policy makers

Brunnshdg
New development
within existing grid

Replication

Aproval procedures
Dissemination

Municipal level
Regional level

Inhabitants
Institutions
Companies

N/A

Authority

Set demand to
own buildings
Climate action plans

Promotion
Influencing policy
makers

Lunds
Kommun
(MUN-SE)

Climate action plans

Dissemination

Municipal level
Regional level

Inhabitants
Institutions
Companies

N/A

Authority

Set demand to
own buildings
Climate action plans

Promotion
Influencing policy
makers

Lunds
Universitet
(UNI-SE)

Research
Education
Dissemination
Monitoring

Sweden
International

Students
Utilities
Industry

DTU

Approximity

Further research
Data mining
Publications

Articles
Influencing policy
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Replication potential

In the summary report of Heat Roadmap Europe 4 (HER4) the authors highlight
the importance of an increased share of DH in the European heating sector to
fulfil the goals for decarburization [1]. The expressed minimum recommended
share of DH for selected member states are summarized in Figure 27. In the
HER4 summary [1] the share of waste energy in the future DH network is
estimated to be 25% but might increase if the potential of using low grade
waste energy and large scale heat pumps would be included. The heat recovered
from industries is one of the keys for an efficient and resilient heating sector in
Europe [1].

_Il_ N _-i‘i_l
AT BE CzZ DE ES Fl U IT NL PL RO SE

FR H UK HRE
14

90

% of heat demand supplied by DH
- N w B (4] [2] ~ @
o o o o o o o o

o

mBaseline 2015 1T Interval of feasible DH share in HRE 2050 A Minimum recommended share of DH in HRE 2050

Figure 27. Minimum recommended share of DH 2050 and baseline 2015. [1]

Within the EU Stratego project a background report [2] is presented quantifying
the amount of excess heat available for DH in Europe. The potential study shows
that the potential of usage of excess heat from industry sector in Europe is
rather large. However, the study is focusing on excess heat from industry which
in general has rather high temperature level. By including low temperature
excess heat, or waste heat, the potential of using waste heat will increase. The
COOL DH project demonstrates how to utilize low grade waste energy by
demonstration of combined heating and cooling appliances delivering energy to
a LTDH system.

At present there are several projects on European level focusing on low
temperature district heating. The interest in increasing for use of low
temperature waste heat as a path towards decarbonize of the heating sector.
The project Heat Road Map Europe [3] aims at developing low carbon heating
and cooling strategies for Europe. An increased share of District Heating in the
European heating sector is a door opener for increased usage of waste energy
for the heating sector. However, to enable increased usage of waste energy
there is a need for new DH systems in many cities and countries in Europe,
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especially in countries with low share of district heating (such as France,

Netherlands, Belgium [1]), see figure 27.

The Replication Factors for COOL DH

Replicability is an ability of a system or process to be repeated in different
locations and times to obtain the similar results. The replication analysis can be
divided in three paces: Identification of factors affecting replicability, evaluation
of the factors, and determination of path and its barriers [4].

Table 8. The main replicability factors related to COOL DH are as below [4].

Factors

COOL DH

Standardization determines whether the
solution can be implemented by different
manufacturers.

Standard methods and
solutions to establish LTDH
systems.

CEN standardization to
include PE-RT pipes similar
to PEX pipes in the DH
sector.

Interoperability is a quality of a system with
to work with other implemented systems.
Interoperability denotes exchanges between a
range of similar systems or even between past
and future revisions of the same system.

Different independent
systems are working
together and have proper
interactions through
defined interfaces.

Market design defines pricing and business
model including tariffs and taxes. It can also be
related to the roles and responsibilities of
different market actors and the processes
between them.

Wherever is needed a new
business model is designed
to meet the market
requirements. There are no
"one size fits all" solutions
here.

Regulatory factor in each area allows the
project to be replicated. It indicates the
dependency of the solution on national or local
regulation and feasibility of the project.

The project run in two
different regulatory
systems and the solutions
are flexible to be adapted
by different regulation
systems.

Level of Acceptance is determined by support
and accept of all involved partners.

All involved partners are
convinced and participated
from day one.

Factors Assessment

To quantify the replicability factors a comprehensive assessment should be done
to calculate replicability index inspired by [4]. In this methodology specific data
from demonstrations can be gathered by means of a questionnaire.

If the replicability index is greater than 75, then the replicability is high. This
indicates that most of the necessary conditions are in place. If the score for the
index is 50-75, then the replicability is moderate, and several issues may need
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to be addressed. Necessary actions should be taken prior to or during the
implementation of the pilot project. If the score is less than 50, then the
replicability is low. A significant effort is needed to create the prerequisites of
replication planning and implementation [4].

Results
Every technology presented has been evaluated for five parameters and the sum
represent the total estimated replication factor from 0 - 100%. The results of
the replication analysis can be found in Obelow.
Table 9. Total replicability factor TRF for each tested technology.
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Factors = = = = =
Standardization 4 4 1 1 4 4 2 2 2 4 3 4
Interoperability 2 4 3 3 2 2 3 3 3 4 4 4
Market design 3 2 3 3 4 4 4 2 2 4 3 4
Regulatory 4 4 4 4 4 4 4 4 4 4 4 4
factor
Level of 4 4 3 3 2 2 3 4 4 4 4 4
Acceptance
Sum 17 | 18 | 14 | 14 | 16 16 16 15 15 20 18 | 20
TRF (%) 85 90 70 70 80 80 80 75 75 100 90 100
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7.3 Conclusions

The COOL DH project has demonstrated several technical solutions to make use
of waste heat at medium low and low temperatures supplying heat for space
heating and domestic hot water in low temperature district heating systems.
Waste heat sources can be found in many places in a city, and the replicability
factor in general can be said to be high because of this. Many of the tested
technologies are using existing products that can be found on the market, but
that are used in new configurations, for example heat pumps and heat
exchangers. New pipes have been developed, manufactured, and tested within
the project and has shown significant economic savings during the installation
phase by demonstrating a new way to lay district heating pipes. The main
obstacle for district heating is the financing since it is associated with high
investment costs. District heating can fulfil two major purposes. The first is
decarbonization where residual heat and renewables can be used for heat and
electricity supply. The other one is security of supply since local assets can be
utilized. Both purposes should increase the level of acceptance and work as an
incentive to change possible regulatory factors or even introduction of economic
incentives to build district heating systems in districts without district heating.

The major findings regarding replicability from the COOL DH project are:

1 Generally, LTDH networks improve the potential to utilise surplus heat and
thereby the potential for replicability of the tested technologies in COOL DH.

2  The demonstrations generally show a high or very high replicability
potential. In combination with a very large market potential for new DH-
systems, the limitation is not the tested technologies, but rather energy
strategies for heating, production capacity for DH-components and
construction of new district heating systems.

3  Within the project, new products have been developed and in other cases
existing technology has been tested in new applications.

4  The project exhibits technical functionalities for all the demonstration as
well as economic viability in most cases. An exception is flat specific HIUs,
where the installation costs increase significantly. There are, however, other
advantages having this, like low risk of Legionella growth, the enabling of
individual metering and charging and the better possibilities for the tenants
to control their indoor temperature.

5 In Lund, the system temperatures have been chosen so that property
owners do not have to install new technology for radiator systems and hot
water preparation. This, of course, affects the TRF positively.

6 In Hgje Taastrup, installations were made in an established area in existing
buildings, which is more challenging. The high heat losses in the old
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secondary grid, however provided substantial saving marginal in lowering
the system temperatures. However, this means that replicability decreases
for areas without these margins.
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WP . N
No. Deliversbie nams number Resp. Nature Dissemination level
Other (O) Consortium (CO}
Company Report (R} Restricted (RE)
Demonstration (D) Restricted (PP}
Prototype (P} Public {PU)
D1.2 Thematic workshops demand side WP1 1- COWI-DK Other (0) Public {PU)
D1.3 Thematic workshops distribution side WP1 1 - COWI-DK Other (O) Public {PU)
D1.4 Thematic workshops supply side WP1 5 - UNI-SE Other (O]} Public {PU)
D21 Report on selutions for avoiding risk of legionella WP2 2 - UTIL-SE Report (R} Public {PU)
T Calculator on savings for new high efficient pipe types for internal distribution in o o TTRATE Other (0) Public (PU)
buildings
T ‘Working paper on optimising cascade couplings for optimal use of low temperature e B (T Report (R) Public (PU)
sources
D213 Work document / flyer on added value of LTDH systems WP2 4 - MUN-SE Other (0] Public {PU)
D25 Working paper on LTDH connected appliances WP2 2 - UTIL-SE Report (R) Public {PU)
D2.6 Report on improved use of individual metering concepts WP2 5 - UNI-S5E Report (R} Public {PU)
o Working paper on new design concepts for optimisation of LTDH distribution e | = TR Report (R) Public (PU)
systems
D33 Business model for “Google Play” or “App Store” of DH grid WP3 2 - UTIL-5E Other (0] Public {PU)
D41 Demonstration of new type of substations WP4 & - UTIL-DK Demenstration (D) Public {PU)
D4.2 Converting @sterby area from traditional DH (85/500C) to LTDH WP 8 - UTIL-DK Demonstration (D) Public {PU)
D5.2 Monitoring report for Lund incl. KPIs WP5 5 - UNI-SE Report (R) Public {PU)
D5.3 Monitoring report for Hgje-Taastrup incl. KPIs WP5 5 - UNI-5E Report (R} Public {PU)
D5.4 ‘Working paper on result of optimisation using smart meters WP5 5 - UNI-S5E Report (R} Public {PU)
D6.10 ‘Webinar DK-SE WPS 4 - MUN-SE Other (O) Public {PU)
D6.11 MNewsletters and other info material incl., news on social media WPS 4 - MUN-SE Other (0) Public {PU)
D6.13 Workshop and webinar 1 WP6E 6 - EHP-BE Other (O] Public {PU)
D614 ‘Workshop and webinar 2 WPa & - EHP-BE Other (0] Public {PU)
D6.15 Meetings with policy makers WP6 6 - EHP-BE Other (0) Public {PU)
D6.16 2 Webinar addressing cities WPe & - EHP-BE Other (O] Public {PU)
D6.17 Final conference WPE 6 - EHP-BE Other (0) Public {PU)
D6.18 Participation in European conference WPe & - EHP-BE Other (O] Public {PU)
D6.5 Installation guideline, brochure / pamphlet and video clip WPS 10 - IND-SE Other (0) Public {PU)
D6.6 Slide series for inspiration WP6E 4 - MUN-SE Other (O] Public {PU)
D6.7 COOL DH web page WPS 4 - MUMN-SE Other (0] Public {PU)
D6.8 Video clips WP6 4 - MUN-SE Other (O] Public {PU)
D6.9 Seminars, innovation workshops, conference participation, study tours WPe 4 - MUN-SE Other (O] Public {PU)
D7.6 Final reparts including cost statements WP7 1- COWI-DE Report (R} Public {PU)
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- Date of L. . . . Approximately size
Beneficiar L Type of activit Sub type Title Name of media Type of audience ; Language
Y publication P Y P P of audience guag
. Miljonstad for lagtemperaturnat i Brunnsho, http://nordiskaprojekt: .se/miljostod-for- . . .
UTIL-SE 11. Oct. 2017 Press and brochures Article 2 pages ,] ) ) e P 'g : N tp./nordis auro!e energl.se/mijostod-for Energy industry in Sweden 20.000 [Swedish
(Millions in support for low temperature grid in Brunnshog) lagtemperaturnat-i brunnshog
DHC stakeholders, utilities,
Link in the website of the https://www.euroheat. org/our-projects/cool-dh-cool- |academia, companies,
EHP-BE 01 Nov. 2017 Internet platforms L COOL DH: Cool ways of using low grade Heat Sources for District Heating ways-using-low-grade-heat-sources-district- publicaudience, energy 50.000 (English
organisation e X K
et suppliers, public
authorities, general public
. Huse i Lund skal have fjernvarme fra laboratorier. INGENIQ’REN . Public. Technical people X
COWI-DK 10. Nov. 2017 Press and brochures Article 3 pages iIdi ) d will district heating f lab . https://www.ing,dk/artikel/huse-lund-skal-have- doth di 125.000 |Danish
(Buildings in Lund will get district heating from laboratories) flermvarme-laboratorier-208381 and other medias
COWI-DK 13. Nov. 2017 Internet platforms Block ko fieri Gl Sractiargy St Vs preilent et @ou) cemmiliil i https://www.linkedin.com/feed/update il e e E e 1.500 [Danish
creating green and energy efficient solutions followers
. . . - . . Public. Technical people in
Lavtemperatur-fiernvarmeprojekt kan vise vej til fremtidens energisystem |Ccow| homepage the nordic countries
COWI-DK 14. Nov. 2017 Press and brochures Article and press release Lowtemperature-district heatingproject can show the way to the http://www.cowi.dk/menu/nyhederog | ! 20.000 [Danish
energysystem of the future. media/nyheder/industriogenergi €énergy planners, energy
companies, consultants
Hgje-Taastrup baner vej for fremtidens energisystem.
MUN-DK 14. Nov. 2017 Press and brochures Article 2 pages wl, P ! e Hgje-Taastrup Kommune Public 40.000 |Danish
(Hgje-Taastrup shows the way for the energysystem of the future)
Pkonomisk rugstgd til kgleenergi og overskudsvarme. 30 millioner til ENERGY SUPPLY Public.Technical people in
. udvikling og test af lavtemperaturfjernvarmelgsninger i Hgje Taastrup ogi  [https://www.energy- the nordic countries, .
COWI-DK 15. Nov. 2017 Press and brochures Article 5 pages B - 20.000 [Danish
PRI Lund.(Millions of DKK for development and test of low temperature district [supply.dk/article/vew/567442/okonomisk_ryastod_ [energy planners, energy
heating solutions in Hgje Taastrup and in Lund) il Koleenergi_og_owerskudsvarme companies, consultants
EUROHEAT & POWER Public. District heating and
EHP-BE 16. Nov. 2017 Internet platforms Article 2 pages New urban area will be heated with surplus heat from laboratories https://www.euroheat.org/news/new-urban-area-will-|power industry in Europe 60.000 (English
be-heated-surplus heat-laboratories and abroad
DHC stakeholders, utilities, .
EHP-BE 16. Nov. 2017 Other activity Introduction of the project DHC+ Steering Committee Presentation ° ale — u IS 100 |English
academia, companies
Huse i Lund skal have fjernvarme fra laboratorier INGENIZREN Kl ional technical The Danish Society of
COWI-DK 17. Nov. 2017 Press and brochures Article 1/2 page ! avetiernvarty ! ) (ETEEIRERY, Weehdly GEEn= Eelnfe! i i/ 68.000 |Danish
(Houses in Lund will have district heating from laboratories) newspaper Engineers
Public. Technical people in
Kold fjenvarme i Hgje-Taastrup skal bane vej for varme fra Apple DKNYT the nordic countripes a
COWI-DK 18. Nov. 2017 Press and brochures Article 1 page (Cold district heating in Hgje-Taastrup will pave the way for utilizing heat https://www.dknyt.dk/artikel/93321/kold-fiernvarm-i- | ’ 34.000 [Danish
from Apple (datacentre)) hgje.taastrup-skal-bane-vej-for-varme-fra-apple CNSE) (AETEE S
companies, consultants
Projektet Cool District Heating, @konomisk rygstad til keleenergi og Technical people in the
. overskudsvarme Kunde og varmepumper no 6 2017 nordic countries , energy ;
COWI-DK 30. Nov. 2017 Press and brochures Article 1 page B 3.400 (Norwegian
PR (The project COOL DH. Economic backup for utilising cooling energy and www. kulde.biz planners, energy 4
surplus heat) companies, consultants
https: .euroheat.org/uncategorized/euro |DHC stakeholders, utilities, .
EHP-BE 01. Dec. 2017 Press and brochures Newsletter article 1 page COOL DH Project Kicked off TR g/u ey R . 2.000 |English
heat-power-newsletter-december-2017/ academia, companies
COOL DH homepage . 5 A
MUN-SE 01. Jan 2018 Internet platforms Homepage COOL DH webpage hito://WWW.COOL DH.EU Public ? English
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Beneficiary | Date of publication Type of activity Subtype Title Name of media Type of audience | APPTOXIMately Size off | ;g age
High level decission seminar with Danish Minister of Energy, Supply and Climate, il |nv1h?d declssmn_ -
Speakers and panel discussion and |Lars Chr. Lilleholt and top representatives of Energy Industry and Ene TSRS B Danish,/Swedi
COWI-DK 11 Jan. 2018 Other activity PEBKES anc p nr-4 prep B ] T2y DECISSION SEMINAR, hastad 3t O0WI headquaters |municilities 2nd secrataries 120
reception + video Organisations. At the seminar the Mayor of Lund Anders Ahlmiund presented the P _ _ sh
; og organisations of interest in
COOL DH project
the energy sector
nw euroheat orglour-projects/cool-dh-cool- : :
EHP-BE 1 Febr 2018 Netwarks and EU events Eurcheat & power platform COOL DH: Coal ways of Using low grade Heat Sources for Districs Heating o at-sources district- :::';ri’;@" e E English
- Framtidens Fjdrndrme-conference, Stockhaolm DHC stakeheolders, utilities, .
LT SR EITETEENTE [FriEEE {The future og District Heating - conference, Stockholm) SITEETEE academia, companies LIEE
COWI-DK 12 Marts 2018 Internet platforms Anouncement Linked-in Network connections - Danish
Kaling producerer lavtemperatur flernvarme i Haje Taastrup. Konceptet testes pa Public Technical pecple in the
UTIL-DK 18 Mars 2018 |Fressand brachures rticle 400 fortrugers. s o [ordic counsres, enzrgy 20,000 |Danish
B (Cooling to procuce low temperture district heating in Hgje Taastrup. Concept to be) = L o =+ |planners, energy companies, ’
testet on 400 users) consultants
MUN-SE 25 Apr 2018 Other sctivity Conference, Rool-up Urban Magma-conferance, Lund Dg'::p';'gfe'?es' s, - English
EHP-BE 0L May 2018 Newsletrer Article 1 page COOL DH Project website launched EriszEmazs i 2,000 |English
academia, companies
- Seminar presentation with time for| . . - . o Professionals interested in _
UTIL-SE 22 May 2018 Other activity =i Building the the world's largest low temperature district heating network Srm A 120 |English
_ = = . Klimatkommunema: hitps:/us2 campaign- Professionals in communes
MUN-SE 22 May 2018 Other activity Nardic Clean Energy Week, Malma cg%&m R ”“E”j.asn?;”"’af“e ”?;dl 'Eg;:mperaf”re archive.com’? within sustainable 500 (Swedish
{ new ways to use distict heating with low temperature) u=h9cicoB0214cheaB5009b63428id=3893badT  |development
- . - = = Bloggen hallbar stad: - .
X Blog post on the naticnal blog: Lund utvecklar Fjermvarme for hallbara stader e Profassionals within X
MUN-5E 31 May 2018 Internet platforms Hallbar stad {Lund develops district heating for sustainable cities) I_]_tlp; Ibarstad hiltlgégluncl.luncl-l_ s TEL Ty 1,000 (Swedish
x . LKF &r med i EU-projektet COOL DH = .
HOUSE-SE 20 Jun. 2018 Internet platforms Article LKF is part of the EU project COOL DH) Tenants ? Swedish
¥ X Lund banar vag for en klimatsmart framtid genom fjérmame - _ X
MUN-5E 27_lJun. 2018 Internet platforms Article LT ETE R TR AR L Er i e Citizens & media 2,000 (Swedish
X Fjarrvarmeprojekt i Lund visar vagen till en klimatsmartare framtid _ _ _ X
MUN-5E 27_Jun. 2018 Press and brochures MyNewsDesk TR TR TR T A TR TS IR TR ST AT Media All Swedish media Swedish
¥ . - . Fjarrvarmeprojekt i Lund visar vagen till en klimatsmartare framtid . - X
MUN-5E 27_lJun. 2018 Press and brochures Trade journal, article in Energipress T TR TR T A ST TS IR T R ST T Professionals within energy 1,000 (Swedish
MUN-SE 28_Jun. 2018 Other activity Seminar EF Offshore Race, Stockholm Profassionals - Swedish
v A = Mya IGsningar for flamvarme - .
MUN-5E 29 Jun. 2018 Press and brochures Article in Skanska Dagbladet {New solutions for District Heating} d Citizens 17.000 | Swedish
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n proximately size of|
Banaficiary |Date of publication Type of activity Sub type Title Mame of media Type of audiance Ap st ',g Language
MUMN-SE Mewsletter Electronic newsletier welcome to COOL DH newsletter #1 20|English
EHP-BE Internet platforms conference presentation DHC+ mesting; Helsinki Profeszionals - English
UTIL-SE 01. Oct. 2018 Press and brochures Inter shortout Magazine -
Professionals
. L . 4GDH final conference, Aalborg . .
UNI-SE 1314, Mov. 2018 sdentific publications Paperand presantations . X utilities, companies, academia 1,500 |English
Solutions to avoid legionella
UTIL-5E 14{15. Mov: 2018 Other activity Presentztion SVEBIO, Vaxj utilities, companies, academia 200 |swedish
PublicTechnical people in the
T L TeLETE z and broc Artic Fremtidens RAdhus i Heje Taastrup mordic countries , building =
Hr-a si.pEel TREE EnG Arachures s [The Town hall af the fiuture in Hgje Taastrup) t|developers, companies, - s
oonsultants
MUMN-SE 01.Jan. 2019 Other activity video video dip Public - Swedish
LTDH-DISTRICT HEATING SOING LIVE WITH VALUABLE LESSONS LEARNED — COOL
MUN-SE 21 januarn 2020 Mewsletter Electronic newsletter DH NEWSLETTER 73 Frofeszionals Z0|English
UTIL-SE 2324, Jan. 2018 Other activity Presentation, poster Distributionsdagarna [distribution days) utilities, companies, academia| - swedish
PALN-DK 2B. Jan. 2018 Press and brochures Article Hje Taastrup REdhus {Heje Taastrup Town hall) 30,000 |Danish
UTIL-SE 01. Feb. 2015 Press and brochures Article Interview with Energifiretagen Sverige utilities, companies, academia 5,000 |swedish
Bygestart for huset som slipper parkeringsplatzer . .
HOUSE-SE 26. Mar. 2018 Press and brochures te . Lt e : : citizens in geners 210,000 [swedish
(Building start for the house with-out demand for parking places) ’
MUN-SE 27 mars 2019 Mewsletter Electronic newsletier welcome to COOL DH newsletter §2 1 Frofessionals Z0|English
Halvdelen af alle bygze grunde nu solgt, 110 lejligheder p3 vej . . - .
MUN-DK 14. May 2019 Press and brochures Artide e . : . o Lokalzvizen Teastrup Baolig Local citizens 20,000 |Danish
[Half of all buiding plots now sold in Hgje Taastrup C, 110 dwelling on the way)
MALIN-D 14. May 2020 Press and brochures Mewsletter HTC nzsten udsolgt Energy supply Profeszionals 20,000 |Danish
Krav til kornmendeil datacentre, overskudsvarme skal genanvendes . ) . .
MMUN-DK 14, May 2019 Press and brochures Artide . I Lokzlzvizen Tzastrup Bolig Loczl citizens 20,000 |Danish
b [Demands to coming datacentre, surplus heat must be utilized)
UTIL-5E
26. Jun. 2018 Study wisit Site visit Halmstad Energi study wisit to Brunnshog Bus Professicnals 10|5wedish
Danskt-Svenskt projekt utforskar lagtempererad fiirmvanme professionals within
MUN-SE D4, Jul. 2019 Press and brochures Trade journal ) . C - . 3,000 |swedish
: [Danish-Swedish project explores low temperature district heating] sustzinable dty development
UNI-SE 05. Sept. 2019 Other 'l Lecture for master students LTDH and COOL DH Mesting Students S0 5wedish
COWI-DK 09. 5ept. 2015 Metworks and EU events nternations| workshop adjacent Contractors Mesting on heat and cold utilisation czll=d by EU EASME Smart Energy Systems Conference 2019 (Other EU funded projects 21|English
UNI-SE 10-11. Sept. 2019  |Scientific publications 4 tracks in parallel plus side even|5th International Conference On Smart Energy Systems SES 4GDH Professionals 80|English
MUN-SE,
UTIL-SE,
COWI-DK 17. Sept. 2019 Internet platforms Webinarium COOL DH Webinar on business models ttps:iiund.s ve/cool-dh H Professionals 25|English
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Beneficary |(Dale of publication Type of activity Sub type Title MName of media Type of audiance ApmeJn:b:rI;Hzeal Language
MUN-SE,
UTIL-5E 18 Sept. 2019 Study visit Site visit Smart City Sweden study visit to Brunnsi City planners from Lithuania 10|Englizh
EHP-BE 19 Sept. 2019 Internet platforms Webinarium COOL DH 1st European Technical Webinar =/ i yo o|Professionals 45 [Englizh M
UTIL-5E 21 5ept. 2019 Other a Exhibition Ligtempererad fjarrvirme pa Brunnshig under Kulturnatten Kulturnatten Citizens 50 {Swedish H
ntations:
ges with low temp
t heating 2] Brunnshog - B _
) i . Municipalities, energy
UTIL-SE, ICETE ':'t' lf_ 'ig:ﬂ 20 i e zp=ncies, utili COMmpanies,
heating network with : o
LNI-SE, - ~ _ - 5 NETNOTE I I the Future of Thermal Networks . _ academiz, associations, _
. 24, Sept. 2018 Metworks and EU events surplus heat 3) Demo @sterby _ - LowTEMP, Sustinable Business Hub, COOL DH, e - 150 |English
IND-DIK, Heie-Tsastrup, rebuilding an Conference + Exhibition e o e e e netitutes, consultants,
COWI-DK ,J i o gf REEN, MIETEE, 5 4 il = manufz ers from 16
existing rid to lowtemp Mzzma
Innovation process for new plastic
pi for LTDH 5) Flastic pipes in
Brunnshig .
UTIL-5E 24, Sept. 2019 Study visits nauguration Inguguration of LTDH grid in Lund Bus Utilities, municipalities 40| E2wadish
MUN-SE 25 Sept. 2019 Study visit Site visits Eon on study visit at Brunnshdg Bus Professionals 10 [Swedish M
; ) ) L RelzeHeat policy workshop on waste heat recovery )
EHP-BE 02 Oct. 2018 Networks and EU events Prazentation caal ways of using surplus heat (COOL DH demo sites) I Poficy makers, experts 40 (English
vestmen
utilities, companies,
. . academis, associstions,
International workshop adjacent to) . CO0L DH ewent at COWI headguaners in Kgs. y ! h
COWI-DK Do, Oct. 2018 Metworks and EU events y - o Innovstion Workshop - ' 9 g nstitutes, consuliants, 40 |Englizh
C40 meeting in Copenhagen -
manufacturers from 10
- . . Site wisit 10 Brunnshidg Science Villaps Sendinavia, MAX & £S5, Oriofte Power
MUN-DK D2. Oct. 2018 Study visits Site visits - - Bus - do - 40 |English
Plznt and kraftringen AB and Demos
T LE T = it = - nhagen Utility HOFOR, Seawater / Waste Water heatpump, Hgje |k
Vi 10. Oct. 201 Study visits £ Visits ; g . ¥ Bus - do - ngfish
- ! Taastrup District Heating Utility, @sterby, CITY 2 and Solar Heating Plant = =
MUN-SE & _ . § . - - - .
e 20 Oct. 2019 Study visits Site visits Study visit from Beijing - Professionals from China 25 |English
UTIL-5E 23-24 OCt. 2018 Conference Prezentation conference about district heating stetions BIEY MELErs professionals 40 |swedish
UTIL-5E D6 Mow. 2019 S isits Site visits The Skine Association of Local Authorities visits Brunnshog - FTOpErty manzgers 30
UTIL-SE 19 Now. 2019 Conference SitE visits climate end energy kick 2018 Fublic Housing Sweden Housing professionals 100
HOUSE-SE 20 Now. 2019 Conference Prezentztion Climate end energy kick 2018 Fublic Housing Sweden Housing professionals 150
UTIL-5E 20 Now. 2019 Conference Prezentztion Bruxelles Gregn Energy Park 40
MUN-SE 12. Dec. 2019 Innovation w Webinar COOL DH inngvation webinar B0
EHP-BE 12 Dec 2019 Other activity Presentation Meeting with DG ENER officers to speak about COOL DH overview and objectives Policy makers 2 |English
) . Meeting with energy planners and system devebopers of Copenhagen Utility X Danish &
COWI-DK 5. Feb. 2020 Other activity Experiznce exchangs e 'workshop at COwI DH professionals B B
HOFOR district heating. Englizh
UTIL-SE 12 Feb. 2020 conference Prezentation Future district heating - DH professionals 15 |swedish
UTIL-SE 03 Mar. 2020 Seminar Prezentation EnErgy communicators netwiork - Energy industry in Sweden Swedish
UTIL-SE D4 Mar. 2020 conference Prezentztion Swecn Sustzinzblity week, Theme: Energy Swecn Sustainablity w sustainablity professionals Swedish
MUN-GE 31 Mar. 2020 wehinar Presentation Technical solutions that makes LTDH & success — this is how we do it! Professionals and students
; . o . - X Cities, public authorities, DHC
EHP-BE 16 Apr. 2020 Webinar Presentation COOL DH & Celsius Talk: Low Temperturs District Heating oty
MmNty
PublicTechnical people in the
— - . nordic countries , energy X
UTIL-DK 24 Apr. 2020 Press and brochures Newsletter Frste spadestik til 70.000 m3 varmelager (First shovel on 70,000 m3 heat storage) 20,000 (Danish

planners, ensergy companies,
consultants
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http://www.cooldh.eu/district-heating/corona-
CORONA, WEBINARS, CPS AND NEW SUBSTATIONS: COOL DH NEWSLETTER  |wehinars-and-inspiration-welcome-to-cool-dh-
MUN-SE 28 maj 2020 Newsletter Electronic newsletter #4 newsletter-4/ Professionals 20|English
EHP-BE 30June2020 Press and brochures Newsletter Save the date: The Future of Thermal Grids DHC+ Updates DHC Commnity 700 [English
EHP-BE 30Aug. 2020 Press and brochures Newsletter Subscribe to the COOL DH newsletter DHC+ Updates DHC Community 700 |English
MUN-SE 2 Sept. 2020 Newsletter Electronic newsletter COOL DH Our latest news COOL DH newsletter Subscribers 20|English
UTIL-SE 15. sept. 2020 Presentation Conference Greening our cities with DH Digital conference Municipalities, utilities etc 50|English
UTIL-SE 17 sept. 2020 Presentation Conference SPARK conference Digital conference Municipalities, industry 50(English
UTIL-SE 31 Sep 2020 Presentation conference User meeting Energy Opticon Digital workshop Utility, industry 50[{Swedish
EHP-BE 30 Sept. 2020 Press and brochures Newsletter COOL DH at The Future of Thermal Grids Conference DHC+ Updates DHC community 700 |English
MUN-SE 7 Oct. 2020 Newsletter Electronic newsletter COOL DH Our latest news COOL DH newsletter Subscribers 20[English
UTIL-SE 7 Oct. 2020 Presentation Workshop Skanska Bridge Summit Digital workshop Industry 75[English
UTIL-SE 20 Oct. 2020 Presentation Seminar GEODE Autumn Seminar Digital seminar Utility, municipality 20(English
UTIL-SE 21 Oct. 2020 Presentation Conference Fjarrvarmecentraler och Energiméatare Digital conference Utility, industry 100|Swedish
EHP-BE 30 Oct. 2020 Press and brochures Newsletter From the tradition to the future: the @sterby case DHC+ Updates DHC community 700 |English
HOFOR, VEKS, CTR, VF .
COWI-DK 30 Oct. 2020 Internet platforms Dialogue meeting Future og District Heating in Greater CPH. Teams utilitie; 8 |Danish
COWI-DK 02 Nov. 2020 Internet platforms Dialogue mmeting COOL DH erfa Teams Utilities 5 |Danish
ENERGY SUPPLY
https://www.energy-
ps:// . g.y . |Public.Technical people in
Nordea og Hgje Taastrup gar sammen om overskudsvarmen (Nordea and e A e i ace o) the nordic countries
UTIL-DK 5 Nov. 2020 Press and brochures Newsletter . AL . pg' . . e_taastrup_fjernvarme_gar_sammen_om_over ’ 20.000 |Danish
Hgje Taastrup Fjernvarme joins effort on using surplusheat) h energy planners, energy
skudsvarmen?ref=newsletter&utm_medium=e )
. - ) companies, consultants
mail&utm_source=newsletter&utm_campaign=
daily
DH professionals and
EHP-BE 17 Nov. 2020 Networks and EU events Webinar From the tradition to the future: the @sterby case Teams energy planners, policy - English
makers, public authorities
Innovation workshop by COOL DH project - DH professionals and
MUN-SE 25-nov-20 Internet platforms Conference workshop Solutions for safe tap water in buildings connected to low temp networks. |Future of Thermal Grids 2020 energy planners 200|English
Innovation Workshop by COOL DH project - DH professionals and
MUN-SE 26 Nov. 2020 Internet platforms Conference workshop X p oy ) proj . Future of Thermal Grids 2020 P English
How to introduce and replicate low temperature DH solutions energy planners 200
Virtual study visit to Lund and the world’s largest Low Temperature District DH professionals and
MUN-SE 26-nov-20 Virtual study visit Conference guided film Heating-grid Future of Thermal Grids 2020 energy planners 200|English
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Beneficiary |Date of publication Type of activity Sub type Title Name of media Type of audience ppof audiencye Language
UTIL-DK 27 Nov. 2020 Press and brochures Press release Psterby project Energy supply Energy professionals Danish
CulCELs Danish
MUN-DK 27 Nov. 2020 Press and brochures Press release @sterby project Lokalavisen Public in general
COWI-DK 2 Dec. 2020 Internet platforms Dialogue mmeting COOL DH erfa Teams Utilities 5 |Danish
UTIL-DK, . 3
MUN-SE Dec. 2020 Newsletter Homepage Nordea as prosumer www.cooldh.eu Professionals English
Y Solceller pé City2 og lav fremlgbstemperatur i Hgje A q
COWI-DK 8 Dec. 2020 Press and brochures Press release Solarcells on CITY" and LTDH in Haie Taastru v iy S bl gLy Energy professionals Danish
UTIL-DK, . Solceller pa CITY 2 giver beboerne mere fiernvarme for pengene X - .
30 Dec. 2020 Pi d broch N ticl Lokalavisen Taastru Publ | 20.586 |D: h
COWI-DK e ress andbrochures BRI et (Solarcells on CITY 2 provides citizens with more district heating at less cost) P Sl S anis
Invited from neighbouring
MUN-DK 14 Jan. 2021 Study visits Replication site visits COOL-DH workshop & site visit: LTDH @sterby, VP City2 Workshop utilities and municipalities in 14 |Danish
Greater Cph.
UTIL-SE 28 Jan. 2021 Internet platforms Digital Workshop T.f.\.e R?Ie GHEGIID .the mede energy.system Workshop Professionals Swedish
Fjarrvarmens roll i ett modernt energisystem.
MUN-SE 10 Mar.2021 Internet platforms webinar Positive Energy Districts och klimatneutrala grannskap SGBC Syd Medlemsmaéte Professionals 50 |Swedish
ITIL-SE, Al B ho i le ci I 5
DLk, 22 April 2021 Internet platforms Webinar e BRIt sUsEE Cly el Webinar Professionals Swedish
MUN-SE 08.00-09.30 AM.
DBDH (Danish Board of District Heating, Workshop
Mun-DK 6 Mav 2021 T P How to heat plan - a day to day approach. Challenges we often see. sponsored by the Danish Energy Agency and the  |Energy planners and 0 |y
Y Yy op on heat pl 8 Inspiration from Denmark - perspectlves'from'munlClDa“tleS and a DH  |papish Minestry of Foreign Affairs Affairs and the [Municipal servants from EU £
company. HeaF supply and Qevelopment in Hgje-Taastrup. . German region Baden-Wiirttemberg.
This presentation included information about the COOL-DH project.
UTIL-DK 1 July 2021 Newsletter e-mail group Varmepumper rykker ind pa hovedstadens fiernvarmenet Intelligent Energy Professionals 5.000 |Danish
UNI-SE 7 July 2021 Other activity On line conference Combining cooling and heating as a Central Production System (CPS) for a LTDH Lessor:s Iearnled from the.lntegltatlon of Heat Professionals English
network Pumps” at Institute of Refrigeration (IOR) in UK
Celsi ity - https:, Isiuscity. » t- ]
MUN-DK 14 Sept. 2021 Internet platforms Article A smart energy system coming to place in Danish Hgje-Taastrup B X Bl SI.USCIW leu/a s‘mar Sty Professionals English
system-coming-to-place-in-danish-hoje-taastrup/
UNI-SE 21 Sept. 2021 Other activity Conference COOL DH - A pioneering project to implement LTDH systems as an integrated 7th International Conference on Smart Energy Professionals 400 |English
part of smart energy systems Systems, 21st September 2021, Copenhagen
EHP-BE 29 Sept 2021 Internet platforms Webinar Abou_t By Generatlo.n DH. 10.00-11.00 AM. Celsius Webinar Professionals English
10 minute presentation about COOL DH
UTIL-SE 21 Oct. 2021 Other activity Meeting Meeting with Statkraft and Norsk Energi, about COOL DH. Meeting arranged through Norwegian Energy Professionals Scandinavian
UTIL-SE 26 Oct. 2021 Other activity Meeting Meeting with “City Council Mississauga Lakeview” from Canada Meeting arranged by Sweheat and TVL Politicians English
MUN-SE, . “Low temperature district heating in Brunnshog” has been selected as the winner liaetitaiel D_lsu?t ANy REEEEE e . . .
11 Nov. 2021 Networks and EU events Ceremony - recieving award th . " . https://www.districtenergyaward.org/event-and- |Professionals worldwide English
UTIL-SE for the 7 Global District Energy Climate Award in the category New scheme. Ty
MUN-SE 17 Nov. 2021 Other activity Dialogue meting Temamote: Fjarrvarme Municipal meeting Professionals 20 |Swedish
ink if h I i I
COWI-SE 17 Nov. 2021 Internet platforms Linked-in Sweden :C'"k i liereclialtt @eul (5 (eeee witth eufpils incaitirerm (el s, CEEEEnies || o q oo COWI-SE Followers 173.584 |swedish
i fh k b
COWI-DK 18 Nov. 2021 Internet platforms Linked-in Denmark O SR (] S UL TS Linked-in COWI-DK Followers 172.590 |Danish
Heating of households with surplus heat
EU LowTEMP 2.0 hybridconference on 4" Gen DH
“Th Id’s | Low T District Heati LTDH k- L i i
UTIL-SE 18 Nov. 2021 Networks and EU events Hybrid Conference © wo”r CElatees Sloniiemieaicibekicisatnell isiic] und,  for the Ba.ltlc S.ea e efrranged a lMPPAN _ |Professionals 100+ English
Sweden (Szewalski Institute of Fluid Flow Machinery Polish
Academy of Science)
UTIL-SE 23 Nov. 2021 Networks and EU events Meeting “Pricing incentives to optimise the return temperature in DHC networks” Celsius Forerunner Group (CFG) “Fossil Free” Professionals English
COWI-DK 26 Nov. 2022 Other activity Meeting ERFA meeting, with IS Vestforbandingen, Gladsaxe/Gentofte District Heating Replication Meeting Professionals 8 |Danish
Celsius city - https://celsiuscity.eu/b hog-
MUN-SE 26 Jan.2022 Internet platforms Article Brunnshog — Where Science Heats the City - Celsius Initiative elsius m.y pelfed smsgty TR Professionals English
where-science-heats-the-city/
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Beneficdary |Date of publcation Type of actvity Sub type Tite Mame of media Type of sudisnce of o) alze Language |
lence i

EUROHEAT & POWER :

oz e ne-ehp-magazine. comy tefprofile H

MALM-5E 3] lan 2022 Press and Brochunes Memspaper articks “Brunnshag - Where Sience Heats the City :!;Z;l:sg:r;::‘;' n:.’ilﬂ;f?;‘;;;;;:;:;l;ﬂ Prafessinnals English i
4/ preview poges :

EHP-BE 13 Feb. 2022 Press and brochunes Newsletier COOL DH Conferenos Eurcheat & Power Mewsletter Professionals 1,100 [English i
EHP-BE 14 Feb. 2022 Prew and brochunes Herwuletier COOL DH Conferemos DHC+ Updates Prafessionals 700 |English i
Celsius Talk: Gties Going Carbon Meuwtral - ;

MALMN-SE 23 Feb. 2022 Internet platfiorms ‘Wiehinar The world's largest LTDH grid - in Lund ffcelsiuscity.eucelsivs-tali-cities-gaing-car | Professionals 30 |English i
ban-neutraly i

EHP-BE 15 har, 3022 Press and brochunes Herwsleties OO0 DH Conferenos Eurpheat & Power Mews|etber Professionals 1,100 [English :
MALIMN-SE 16 hiar. 2022 Study wisits Sitee wisit Energy solutions in Brunnshiog - wisit by a Turkish delegation German developrment agenoy GIZ Professionals 25 |English i
el 17 Mar, 2022 Metwarks and EU events 'Workshoa Puolicies and Innovative Salutions for Eficient Disinct He cartferaroe P-up'f"'b""'""' = and 40 |English ;
CON-DIK et AL in collabaration with Entrain, Tempo, Calcus and Rewa projecis Iuni serwants A
WE102 Energy systems integration - role of heating and ng. DHC Irrwibed Mati i

COAM-DIK 22 Mar, 1022 Metwarks and EU events Hybrid Conference, portuga . B e Concarted Actions Plenary Maeting e o 50 English ]
infrastrcturs e e Storags represe miatrees i

hALIN-SE, . P - - i
Coal D technical kshop and site visit with neghboring utilities: !

LTIL-SE, 73 har, 2022 Sty visits CO0L DH techrical warkshap . chmicalumrishop anc site uixit with neghBoning Uit P plar st Merfing 25 |Smendiish H
Oresundzkraft, Landskrona Energi and Halmstad [HEM) ]

COW-DK :
LUTIL-DK 29 Nar. 1122 Study wisits Sirtes wisit Sie wisit b dermanstration plants in Heje Taastrup R [English :
EHP-BE 31 har. 2022 Press and brocdhunes Newsletier COOL DH Conferenos DHC+ Updates 00 [English i
RALIN-SE B Ape. 2023 Mews|ether Marketing final conferenoe Sustainable Business Hub i i
MALMN-SE 19 Apr, 2022 Mewsletber Marketing final conference Klirma toommu ner na H
EHP-BE 20 Apr. 022 Press and brochunes Herwsletier Palicy Webinar & COOL DH Conferenos Eurpheat & Power Mews|etber i
EHP-BE 19 Apr. W22 Metworks and EU events ‘Webinar COOL DH Policy Webinar Zoom :
PuiLi-5E 39 Apr. J022 Metworks and EU pvents Menting About C0OL DH and Brunnhdg Brunrshigsgrupaen 10 |Swedish ;
EHF-BE 30 Apr. W22 Press and brochunes Hewsletier COOL DH Conference DHC+ Updates 00 [English ]
PiLlP-5E 9 May 2023 Imternet platiorms korvin About COOL DH in Brunnhig for the EU Day 5 of May Skine European Office Swdish '
Local Authority i

MILIN-SE, Mamufacturer J Eguipment i
LTIL-SE Hybrid Conf o Sit Supply :
=L, rid Conference and Site _ . . i = 3
CHP-GE 18 hday 2022 Metwarks and EU events | .:‘I_l S TOWBERDE MEXT GEMERATION OF DISTRICT HEATING Conference in balmg f Lund, Sweden WG, Uiniversity, 134 (&8 + 46 ALY English i
} . Visits, Sweden g [ S——
DK Litility / Heat wupnl !
Consultarcy / Engineering ]

Prafessionals i

Local Authority :

RALN-DIC. ll:."l\.'lr :faf..JrL J Eouipment 1
. . Supply 3

UTIL-DE, Hybrid Conference and Site :
e 19 Ny 2002 Metwarks and EU events i ,f’_l 'LD CTETEIEE AN TOWARDS NEXT GENERATION OF DISTRICT HEATING Comberence in Hije Taastrup, Denmark NG, University, 124 (7549 IAL) English i
} . Visits, Denmark S — i
DK Litility / Heat supol i
Consultarcy / Engineering ]

Professionals i

d

13-14 Sept 2023 Conference at AUC Eth ADH eonference for Srmart Energy Systermns !

i
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8.3.1 Monitoring factsheets -DK
COOL DH - Hgje Taastrup

General Data 56°09'N 10°13'E
Cou ntry Denmark == Inovative DH heat recovery pipe

Region Capital Region = et g

City Hgje Taastrup e

Start of COOL DH activities 1°t October 2017 e

End of COOL DH activities 30 September 2022 il

COOLDH

COOL DISTRICT HEATING

IR
"8 Nextdistrictfor
@4 conversiontoLTOH

Demonstration @sterby DH CITY2 Nordea CITY2 Heat recovery
Type of RES RES based Low PV / heat pump Heat pump Heat recovery heat pump
Temperature District
Heating network

Installation type PE-RT plastic pipes Cooling and heating |Datacenter surplus [Pipe heatloss recovery
co-production heat recovery and heat pump
Year of installation 2019 2020 2020 2020
Adress @sterby district, 2630 [Cityringen 4, 2630 Helgeshgj Alle 33, Cityringen 4, 2630
Taastrup Taastrup 2630 Taastrup Taastrup

Copenhagen

§ New LTDH network
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@sterby - LTDH

General Data

Cederlunden, Olivenlunden and Palmelunden, Hgje Taastrup

Year built

Window refurbishment
Address

Building function
Building type

Number of Apartments
Number of houses
Gross Floor Area (m?)
Gross Volume (m?3)

Total Investment cost [Euro]

1986

2012-2014

@sterby district, 2630 Taastrup:

Residential

Terraced houses

158 + 1 (institution)

413 in total district

12.604

31.730

1.99 mio. €

Before (1986)

Actual (2021)

Roof [W/m’K] 0,2 0,2
Ground floor [W/m?K] 0,3 0,3
Windows [W/m’K] 2,9 1,8
External walls [W/m?K] 0,4 0,4
Period Total heating delivered |Heat Heat losses |Supply Return
consumption *) temperature to temperature to
(users) @sterby @sterby
Total Total/m?
MWh kWh/m? MWh MWh °C °C
January 2021 168 13,3 136 32 86 39
February 2021 155 12,3 129 26 86 39
March 2021 134 10,6 110 24 71 40
April 2021 101 8,0 80 21 65 39
May 2021 75 6,0 55 20 61 38
June 2021 37 2,9 21 16 62 37
July 2021 31 2,5 16 15 63 38
August 2021 44 3,5 24 20 61 38
September 2021 49 3,9 29 20 69 35
October 2021 83 6,6 63 20 74 37
November 2021 106 8,4 93 13 68 39
December 2021 165 13,1 138 27 77 39
Total 1.148 91,1 894 254 70,3 38,2
January 2022 161 12,8 131 30 80 39
February 2022 138 10,9 111 27 79 38
March 2022 128 10,2 100 28 79 38
April 2022 99 7,9 74 25 77 38
May 2022 62 4,9 40 22 72 36
June 2022 34 2,7 n.a. n.a. 63 37
July 2022 34 2,7 n.a. n.a. 62 38
August 2022 37 2,9 n.a. n.a. 66 39
September 2022 56 4,4 n.a. n.a. 69 38
October 2022 63 5,0 n.a. n.a. n.a. n.a.
November 2022 108 8,6 n.a. n.a. n.a. n.a.
December 2022 163 12,9 n.a. n.a. n.a. n.a.
Total 1.083 85,9 456 132 71,9 37,9

*) at interim elevated temeperatures of 77/38°C in 2022
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CITY2 - Main heat pump

General Data

Cityringen 4, 2630 Taastrup

New RES

Heat pump: Heating and cooling

Year installed

2020

Cooling and heating co-

Installation type production - Heat pump
Address Cityringen 4, 2630 Taastrup
Installed heating capacity 1.34 MW
Installed cooling capacity 1.0 MW
Estimated annual energy production at 4,023 MWh heating + 2,970
3,000 full load hours MWh cooling
Total Investment cost [€] 1.14 mio. €
Supply/return temperatures, loop 1 60-70°C / 45°C
Supply/return temperatures, loop 2 55°C/ 30°C
Cooling: supply/return temperatures, summe 6°C / 12°C
Cooling: supply/return temperatures, winter 10°C / 15°C
Period Operation [Heat Heat delivered |Heat Supply Return
hours delivered to [to CITY2 north |delivered to (temperature to [temperature to
CiTY2 CITY2 south CITY2 CITY2
h MWh MWh MWh °C °C
January 2021 n.a. 1.096 331 765 n.a. n.a.
February 2021 n.a. 1.103 417 686 n.a. n.a.
March 2021 n.a. 850 313 537 n.a. n.a.
April 2021 n.a. 681 244 437 n.a. n.a.
May 2021 n.a. 338 125 213 n.a. n.a.
June 2021 744 86 21 65 62,0 37,0
July 2021 720 82 20 62 63,0 38,0
August 2021 744 129 36 93 61,0 38,0
September 2021 840 184 56 128 69,0 35,0
October 2021 n.a. 383 127 257 74,0 37,0
November 2021 n.a. 594 172 422 68,0 39,0
December 2021 n.a. 954 281 673 77,0 39,0
Total 3.048 6.479 2.142 4.337 67,7 37,6
January 2022 744 890 259 631 81,0 37,0
February 2022 672 779 230 549 81,0 36,0
March 2022 743 641 192 449 82,0 38,0
April 2022 720 451 134 317 76,0 36,0
May 2022 744 218 64 154 65,0 64,0
June 2022 720 122 30 92 65,0 64,0
July 2022 672 77 22 55 62,0 38,0
August 2022 840 94 25 69 66,0 39,0
September 2022 720 145 36 110 72,0 36,0
October 2022 744 231 62 169 74,0 40,0
November 2022 720 520 144 376 76,0 36,0
December 2022 721 821 231 590 83,0 38,0
Total 8.760 4.989 1.428 3.562 73,6 41,8
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CITY2 - Main heat pump
General Data Cityringen 4, 2630 Taastrup
New RES Heat pump: Heating and coolind
Year installed 2020
Cooling and heating co-
Installation type production - Heat pump
Address Cityringen 4, 2630 Taastrup
Installed heating capacity 1.34 MW
Installed cooling capacity 1.0 MW
Estimated annual energy production at 4,023 MWh heating + 2,970
3,000 full load hours MWh cooling
Total Investment cost [€] 1.14 mio. €
Supply/return temperatures, loop 1 60-70°C / 45°C
Supply/return temperatures, loop 2 55°C / 30°C
Cooling: supply/return temperatures, summe 6°C / 12°C
Cooling: supply/return temperatures, winter 10°C/ 15°C
Period Total cooling |Volume Supply Return Electricity cop, COPc
delivered temperature |temperature (consumption
to CITY2 to CITY2
MWh  |m’® MWh MWh MWh
January 2021 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
February 2021 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
March 2021 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
April 2021 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
May 2021 0,6 722 10,0 15,0 n.a. n.a. n.a.
June 2021 218 29.035 10,0 16,4 n.a. n.a. n.a.
July 2021 399 51.723 9,0 15,6 n.a. n.a. n.a.
August 2021 230 32.540 9,0 14,1 n.a. n.a. n.a.
September 2021 117 15.111 9,0 15,7 n.a. n.a. n.a.
October 2021 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
November 2021 1,0 n.a. 10,0 15,0 n.a. n.a. n.a.
December 2021 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
Total 966 129.131 9,8 15,2 n.a. n.a. n.a.
January 2022 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
February 2022 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
March 2022 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
April 2022 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
May 2022 n.a. n.a. 10,0 15,0 n.a. 3,14 5,29
June 2022 122 13.811 6,0 13,7 3,20 3,13 5,25
July 2022 305 n.a. 7,0 13,4 n.a. n.a. n.a.
August 2022 468 n.a. 7,3 14,7 n.a. n.a. n.a.
September 2022 n.a. n.a. 10,0 15,0 n.a. n.a. n.a.
October 2022 0 n.a. 10,0 15,0 n.a. n.a. n.a.
November 2022 0 n.a. 10,0 15,0 n.a. n.a. n.a.
December 2022 0 n.a. 10,0 15,0 n.a. n.a. n.a.
Total 894 13.811 9,2 14,7 n.a. 3,13 5,26
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Nordea Heat Pump

General Data

New RES
Year installed
Installation type

Heat pump

2020

Data center surplus heat

Helgeshgj Alle 33, 2630 Taastrup

Address Helgeshgj Alle 33, 2630 Taastrup
Installed heating capacity 1.8 (1.92) MW, .,
Installed cooling capacity 1.5 MW,
Total Investment cost 1.61 mio. €
Annual total CO2 savings 1690 [t]
Primary energy factor (electricity) 2,1
Period Operation Heating Volume Supply temperature |Return temperature
hours delivered
h MWh m’ °C °C
January 2021 408 1.180 35.791 73,0 43,0
February 2021 27 43 1.214 73,0 41,0
March 2021 778 1.295 38.384 73,0 42,0
April 2021 697 1.173 34.626 73,0 42,0
May 2021 703 1.188 34.872 73,0 42,0
June 2021 23 40 1.265 73,0 44,0
July 2021 n.a. n.a. n.a. n.a. n.a.
August 2021 165 522 18.381 73,0 47,0
September 2021 692 1.116 38.126 73,0 45,0
October 2021 755 1.197 33.686 73,0 43,0
November 2021 695 1.078 30.182 73,0 43,0
December 2021 677 1.040 30.207 73,0 43,0
Total 5.620 9.872 296.734 73,0 43,2
January 2022 459 1.233 35.466 73,0 43,0
February 2022 671 1.030 29.935 73,0 43,0
March 2022 706 1.058 30.742 73,0 43,0
April 2022 450 676 19.695 73,0 43,0
May 2022 331 511 15.439 69,0 30,0
June 2022 Summer closed n.a. n.a. n.a. n.a.
July 2022 Summer closed n.a. n.a. n.a. n.a.
August 2022| Summer closed n.a. n.a. n.a. n.a.
September 2022 529 771 24012 69,0 32,0
October 2022 744 1217 34625 69,0 39,0
November 2022 720 1167 26361 73,0 35,0
December 2022 744 1096 25133 75,0 39,0
Total 5.354 8.759 241.408 71,9 38,6
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Nordea Heat Pump

General Data

Helgeshgj Alle 33, 2630 Taastrup

New RES Heat pump TN § I
Year installed 2020 : "
Installation type Data center surplus heat
Address Helgeshgj Alle 33, Taastrup
Installed heating capacity 1.8 MW, oo
Installed cooling capacity 1.5 MW,
Total Investment cost 1.61 mio. €
Annual total CO2 savings 1690 [t]
Primary energy factor (electricity) 2,1
Period Cooling delivered |Volume Supply temperature Return temperature
MWh m’ °C °C
January 2021 842 161.837 9,0 13,5
February 2021 31 6.893 9,0 12,9
March 2021 921 187.152 9,0 13,2
April 2021 836 164.908 9,0 13,4
May 2021 841 166.097 9,0 13,3
June 2021 28 5.006 9,0 13,8
July 2021 n.a. n.a. 9,0 n.a.
August 2021 370 72.733 9,0 13,4
September 2021 795 158.160 9,0 13,3
October 2021 864 176.042 9,0 13,2
November 2021 779 144.811 9,0 14,0
December 2021 744 136.840 9,0 14,0
Total 7.051 1.380.479 9,0 13,5
January 2022 879 149.574 9,0 14,0
February 2022 735 125.104 9,0 14,0
March 2022 756 129.376 9,0 14,0
April 2022 483 79.992 9,0 14.2
May 2022 363 56.803 9,0 14,5
June 2022 n.a. n.a. n.a. n.a.
July 2022 n.a. n.a. n.a. n.a.
August 2022 n.a. n.a. n.a. n.a.
September 2022 551 82.242 9,0 14,6
October 2022 870 124.718 9,0 14,8
November 2022 871 124.607 9,0 15,0
December 2022 836 119.599 9,0 15,0
Total 6.344 992.015 9,0 14,5
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Nordea Heat Pump
General Data

New RES

Year installed

Installation type

Address

Installed heating capacity
Installed cooling capacity
Total Investment cost
Annual total CO2 savings

Primary energy factor (electricity)

Heat pump
2020

Data center surplus heat
Helgeshgj Alle 33, Taastrup
1.8 (1.92) MW, o,

1.5 MW,

1.61 mio. €

1690 [t]
2,1

Calculations

Period Electricity from |Primary energy saved COPh including pump |COPtotal including
grid pump
MWh MWh - =
January 2021 324 1.342 3,60 6,20
February 2021 5 63 6,74 6,20
March 2021 362 1.456 3,54 12,48
April 2021 626 694 2,34 6,09
May 2021 504 971 2,67 3,67
June 2021 0 68 n.a. 4,34
July 2021 n.a. n.a. n.a. n.a.
August 2021 89 705 5,16 9,31
September 2021 309 1.262 3,57 9,31
October 2021 329 1.370 3,63 6,15
November 2021 297 1.233 3,62 6,25
December 2021 206 1.351 4,61 6,25
Total 3.051 10.515 3,31 5,62
January 2022 419 1.232 3,10 5,04
February 2022 213 1.318 4,45 8,29
March 2022 290 1.205 3,61 6,26
April 2022 186 768 3,60 6,23
May 2022 141 578 3,57 6,20
June 2022 n.a. n.a. n.a. n.a.
July 2022 n.a. n.a. n.a. n.a.
August 2022 n.a. n.a. n.a. n.a.
September 2022 216 870 3,56 6,12
October 2022 335 1384 3,60 6,20
November 2022 321 1364 3,71 6,43
December 2022 302 1298 3,77 6,54
Total 2.423 10.017 3,62 6,23
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CITY2 - Heat recovery heat Pump

General Data

New RES

Year installed
Installation type
Address

Installed capacity [kW]

Heat pump

2020

Pipe heat loss recovery - Heat pumg

Cityringen 4, 2630 Taastrup

6 kW

Cityringen 4, 26
= 1|

.3

Taastrup

Pipe length 350 m double (700 m total)
Est. annual prod. 70.5 MWh
Total Investment cost [€] 6.711
Period Operation |LTDH Brine Recovered |Electricity |Delivered
hours heat consumed |heat
Supply Return Supply Return
tempera- |tempera- |[tempera- [tempera-
ture ture ture ture
°C °C °C °C MWh MWh MWh
January 2021 n.a. 86 39 n.a. n.a. n.a. n.a. n.a.
February 2021 n.a. 86 39 n.a. n.a. n.a. n.a. n.a.
March 2021 n.a. 71 40 n.a. n.a. n.a. n.a. n.a.
April 2021 n.a. 65 39 n.a. n.a. n.a. n.a. n.a.
May 2021 n.a. 61 38 n.a. n.a. n.a. n.a. n.a.
June 2021 n.a. 62 37 n.a. n.a. n.a. n.a. n.a.
July 2021 n.a. 63 38 n.a. n.a. n.a. n.a. n.a.
August 2021 n.a. 61 38 n.a. n.a. n.a. n.a. n.a.
September 2021 n.a. 69 35 n.a. n.a. n.a. n.a. n.a.
October 2021 n.a. 74 37 n.a. n.a. n.a. n.a. n.a.
November 2021 n.a. 68 39 n.a. n.a. n.a. n.a. n.a.
December 2021 n.a. 77 39 n.a. n.a. n.a. n.a. n.a.
Total n.a. 70,3 38,2 n.a. n.a. n.a. n.a. n.a.
January 2022 n.a. 80 39 n.a. n.a. n.a. n.a. n.a.
February 2022 n.a. 79 38 n.a. n.a. n.a. n.a. n.a.
March 2022 5 79 38 n.a. n.a. 0,03 0,02 0,05
April 2022 n.a. 77 38 n.a. n.a. n.a. n.a. n.a.
May 2022 n.a. 72 36 n.a. n.a. n.a. n.a. n.a.
June 2022 5 70 47 n.a. n.a. 0,03 0,02 0,05
July 2022 78 62 38 16 21 1,18 0,34 1,52
August 2022 122 68 37 17 22 1,90 0,53 2,43
September 2022 196 72 34 16 21 2,96 0,91 3,91
October 2022 204 69 38 16 21 2,72 1,35 4,07
November 2022 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
December 2022 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total 610 72,8 38,3 16,3 21,3 8,8 3,2 12,0

Monitored at interim conditions

COP=3,74
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8.3.2 Monitoring Factsheets - SE

Co-funded by

COOL DH - Lund

General Data

55°7029'N 13°1929'E

Country

Region

City

Start of COOL DH activities
End of COOL DH activities

Sweden

Skane

Lund

1°' October 2017

31% October 2022

COOLDH

Max IV
Research facility

Motel

ESS
Research facility

Xplorion
COOL DISTRICT HEATING Residential building
Demonstration Xplorion MAX IV Lomma Brunnshog

Type of RES

Installation type

Year of installation
Adress

PV, and RES DH driven
hot water booster
heat pump and 3-pipe
Smart building
solutions

2020
Brunnshogsgatan 19,
Solbjerstorget 1-3,
22101 Lund

RES drivenheat pumps
for coproduction of
cooling and heating

Surplus heat recovery

2018
Fotongatan 2, 224 84
Lund

Heat recovery pipes
and suplementary
heat pump

Heat loss recovery
PEM40 pipes

2021
Gustavshemsvégen
1A, 227 64 Lund

RES based Low
Temperature District
Heating network

PE-RT pipe network

2021
Brunnshog District,
Lund
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Xplorion - Innovation and demonstration building
General Data Solbjer, Southern Brunnshog, Lund
New RES HW booster, heat pump, three
pipe solution
Year installed 2020
Installation type Smart building solutions
Address Brunnshogsgatan 19,
Solbjerstorget 1-3
Heat pump capacity [MW] 35.6 kWheat
Expected full load hours 2500 h/year
Gross area 4374 m?
Heated area 3606 m?
Number of flats 54
PV system 226 m?
Incoming temperature range 35-65°C
Period PV Heat Supply Return Total heat DHW Space Heating
delivered temperature [temperature [consumption |consumption
Vawgshy Vit
MWh MWh °C °C MWh MWh MWh
January 2021 n.a. 36.830 61,2 55,4 32.160 8.915 23.245
February 2021 n.a. 33.250 61,2 54,2 29.000 6.983 22.017
March 2021 3,87 28.000 61,2 52,5 23.456 7.139 16.317
April 2021 5,29 20.100 59,1 51,6 15.600 6.423 9.177
May 2021 5,61 14.110 62,2 49,5 9.653 6.788 2.865
June 2021 6,25 8.830 61,0 48,2 4.973 5.047 -
July 2021 5,30 7.690 60,7 47,9 4.055 4.369 -
August 2021 4,48 8.490 60,7 47,9 4.673 4.974 -
September 2021 4,26 9.470 58,4 52,8 5.702 5.520 182
October 2021 2,59 14.990 55,5 48,4 10.803 5.993 4.810
November 2021 1,97 21.710 61,7 54,4 17.577 6.418 11.159
December 2021 2,27 34.090 61,0 54,4 29.792 5.681 24.111
Total 41,9 237.560 60,3 51,4 187.444 74.250 " 113.883
January 2022 2,59 30.340 61,0 53,4 26.205 6.037 20.168
February 2022 2,19 25.600 61,8 45,2 22.159 5.306 16.853
March 2022 5,01 22.470 60,8 32,4 19.119 6.120 12.999
April 2022 6,84 17.100 61,7 27,6 13.953 6.286 7.667
May 2022 8,67 8.850 60,4 29,2 5.610 6.067 -
June 2022 7,96 6.910 62,8 32,1 3.951 5.262 -
July 2022 8,49 5.910 60,7 324 3.014 4.599 -
August 2022 14,76 5.620 61,0 33,0 2.854 2.854 -
September 2022 3,50 6.760 60,0 31,0 3.816 3.816 -
October 2022
November 2022
December 2022
Total 60,0 129.560 61,1 35,1 100.681 46.347 57.687
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Xplorion - Innovation and demonstration building

General Data

Solbjer, Southern Brunnshog, Lund

New RES

Year installed
Installation type

HW booster, heat pump, three
pipe solution

2020

Smart building solutions

Address Brunnshoggatan 19,
Solbjergstorget 1-3
Heat pump capacity [MW] 35.6 kWheat
Expected full load hours 2500 h/year
Gross area 4374 m?
Heated area 3606 m?
Number of flats 54
PV system 226 m?
Incoming temperature range 35-65°C
Period Heat delivered [Flats Bike Garage Laundry Common room [Ventilation
MWh MWh MWh MWh MWh MWh
January 2021 36.830 29.306 1.897 559 245 153
February 2021 33.250 26.163 2.002 235 258 342
March 2021 28.000 21.279 1.517 379 236 45
April 2021 20.100 14.434 505 447 179 35
May 2021 14.110 9.205 113 174 125 36
June 2021 8.830 4.823 - 18 99 33
July 2021 7.690 3.922 1 7 61 64
August 2021 8.490 4.547 - 25 67 34
September 2021 9.470 5.537 - 51 82 32
October 2021 14.990 10.328 126 205 107 37
November 2021 21.710 16.601 505 313 116 42
December 2021 34.090 27.309 1.701 482 130 170
Total 237.560 173.454 8.367 2.895 1.705 1.023
January 2022 30.340 24.239 1.381 314 155 116
February 2022 25.600 20.378 1.256 286 183 56
March 2022 22.470 17.641 1.000 269 167 42
April 2022 17.100 12.971 451 334 160 37
May 2022 8.850 4.988 - 466 119 37
June 2022 6.910 3.499 = 303 117 32
July 2022 5.910 2.619 - 288 73 34
August 2022 5.620 2.834 - 371 66 33
September 2022 6.760 3.388 - 316 79 33
October 2022
November 2022
December 2022
Total 129.560 92.557 4.088 2.947 1.119 420
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MAX IV - Heat recovery system
General Data Brunnshog district, Lund, Sweden
New RES Heat recovery
Year of installation 2018
Installation type Surplus heat recovery
Address Fotongatan 2, Lund
Installed capacity - heating circuit 5.8 MW
Installed capacity - cooling circuit 5.2 MW
Tsupply/Treturn, heating loop 1 75-80°C / 45°C
Tsupply/Treturn, heating loop 2 55-65°C / 30°C
Tsupply/Treturn, cooling summer 7°C/ 16°C
Tsupply/Treturn, cooling winter 22°C/ 27°C
Estimated annual recovered heat 30,000 MWh
Period Operating [Heat Volume Supply Return Heat Heat Heat delivered
hours delivered tempera- |tempera- |delivered [(delivered [to MAX IV
ture ture to LTDH to DH
\Y Tl ieetiomm
h MWh } °C °C___|Mwh MWh MWh
September 2020 720 2.330 n.a. 76,4 47,0 82 2.170 78
October 2020 744 2.253 n.a. 75,8 43,5 127 2.002 124
November 2020 720 2.105 n.a. 76,2 45,5 125 1.847 133
December 2020 744 1.796 n.a. 76,1 47,3 153 1.461 182
Total 2.928 8.484 0 76,1 45,8 487 7.480 517
January 2021 744 1.720 52.700 76,1 48,1 194 1.297 229
February 2021 672 1.976 61.600 76,1 48,6 300 1.465 211
March 2021 744 2.116 65.700 75,9 48,3 323 1.641 152
April 2021 720 2.182 64.500 75,5 46,5 274 1.796 112
May 2021 742 2.321 62.200 75,8 43,8 265 2.000 56
June 2021 720 2.591 81.400 76,3 49,00 177 2.387 27
July 2021 737 1.618 57.300 75,6 51,4 72 1.622 65
August 2021 744 1.541 45.500 76,6 47,6 147 1.482 59
September 2021 720 2.417 65.400 76,0 44,3 202 2.215 43
October 2021 744 2.327 61.400 75,7 43,2 257 2.170 79
November 2021 720 2.328 60.300 75,7 42,6 290 1.916 122
December 2021 744 1.666 47.400 75,8 45,7 437 1.002 227
Total 8.751 24.803 725.400 75,9 46,6 2.938 20.993 1.382
January 2022 744 1.325 38.400 75,0 45,4 468 688 169
February 2022 672 1.991 50.800 75,5 41,9 392 1.448 151
March 2022 743 2.327 59.400 75,7 42,1 401 1.773 153
April 2022 720 2.332 59.700 75,3 41,8 307 1.922 103
May 2022 744 2.476 66.100 75,6 43,5 226 2.209 41
June 2022 720 2.666 83.700 75,5 48,2 180 2.458 28
July 2022 738 1.657 61.800 74,2 51,2 161 1.427 69
August 2022 744 1.864 64.400 74,9 50,5 161 1.669 34
September 2022 720 2.427 69.300 74,7 44,7 187 2.189 51
October 2022 744 2.461 88.490 74,9 42,5 265 2.129 67
November 2022 720 2.268 87.202 74,2 43,9 345 1.815 108
December 2022 744 1.915 91.060 74,2 49,7 588 1.114 213
Total 8.753 25.709 820.352 75,0 45,5 3.681 20.841 1187

*) The supply temperature over time be reduced to 65°C, when Brunnshég is develloped to utilise all the produced heat
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MAX IV - Heat recovery system
General Data Brunnshég district, Lund, Sweden
New RES Heat recovery
Year of installation 2018
Installation type Surplus heat recovery
Address Fotongatan 2, Lund
Installed capacity - heating circuit 5.8 MW
Installed capacity - cooling circuit 5.2 MW
Tsupply/Treturn, heating loop 1 75-80°C / 45°C
Tsupply/Treturn, heating loop 2 55-65°C / 30°C
Tsupply/Treturn, cooling summer 7°C/16°C
Tsupply/Treturn, cooling winter 22°C/27°C
Estimated annual recovered heat 30,000 MWh
Period Total cooling |Low temp cooling Medium temp cooling
delivered
Tsupply Treturn Tsupply Treturn
MWh MWh °C °C MWh °C °C
September 2020 1.594 857 7,0 15,9 737 22,1 27,2
October 2020 1.581 823 7,0 16,9 758 22,0 27,1
November 2020 1.470 748 7,0 16,8 723 22,1 27,1
December 2020 1.261 666 7,0 15,8 595 22,1 26,8
Total 5.906 3.094 7,0 16,4 2.813 22,1 27,1
January 2021 1.200 673 7,0 16,6 527 22,0 26,6
February 2021 1.373 677 7,0 17,2 696 22,0 27,2
March 2021 1.464 748 7,0 17,1 716 22,1 27,1
April 2021 1.522 778 7,0 17,0 745 22,1 27,2
May 2021 1.609 837 7,0 16,4 771 22,1 27,2
June 2021 1.741 978 7,0 15,6 763 22,3 27,2
July 2021 1.129 809 7,0 14,2 320 22,0 25,4
August 2021 1.007 681 7,0 14,8 326 22,0 25,1
September 2021 1.657 892 7,0 15,6 765 22,3 27,1
October 2021 1.617 859 7,0 16,8 758 22,3 27,2
November 2021 1.617 867 7,0 17,9 749 22,4 27,2
December 2021 1.147 656 7,0 15,5 491 22,3 26,2
Total 17.083 9.455 7,0 16,2 v 7.627 22,2 26,7
January 2022 919 531 7,0 13,5 388 22,0 26,2
February 2022 1.422 735 7,0 16,3 687 22,1 27,2
March 2022 1.676 899 7,0 16,6 777 22,0 27,2
April 2022 1.679 914 7,0 16,4 764 22,0 27,2
May 2022 1.762 983 7,0 15,5 779 22,0 27,2
June 2022 1.841 1.062 7,0 16,4 779 22,0 27,2
July 2022 1.069 767 7,0 13,1 302 22,0 24,1
August 2022 1.312 914 7,5 14,5 399 22,3 25,6
September 2022 1.692 920 7,0 15,5 772 22,7 27,3
October 2022 1.706 822 7,0 15,3 784 22,4 27
November 2022 1.579 843 7,1 15,5 736 22,4 27
December 2022 1.219 716 7,0 14,8 584 22,6 26
Total 17.876 10.106 7,1 15,3 4 7.751 22,2 26,7
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MAX IV - Heat recovery system
General Data Brunnshdg district, Lund, Sweden
New RES Heat recovery
Year of installation 2018
Installation type Surplus heat recovery
Address Fotongatan 2, Lund
Installed capacity - heating circuit 5.8 MW
Installed capacity - cooling circuit 5.2 MW
Tsupply/Treturn, heating loop 1 75-80°C / 45°C
Tsupply/Treturn, heating loop 2 55-65°C / 30°C
Tsupply/Treturn, cooling summer 7°C/ 16°C
Tsupply/Treturn, cooling winter 22°C/ 27°C
Estimated annual recovered heat 30,000 MWh
Period Heat delivered |Total cooling Electricity cop
delivered consumption
COPh COPc COPt
MWh MWh MWh
September 2020 2.330 1.594 806 2,89 1,98 4,87
October 2020 2.253 1.581 757 2,98 2,09 5,06
November 2020 2.105 1.470 729 2,89 2,02 4,90
December 2020 1.796 1.261 641 2,80 1,97 4,77
Total 8.484 5.906 2.933" 2,89" 2,01 4,91
January 2021 1.720 1.200 638 2,70 1,88 4,58
February 2021 1.976 1.373 725 2,73 1,89 4,62
March 2021 2.116 1.464 765 2,77 1,91 4,68
April 2021 2.182 1.522 762 2,86 2,00 4,86
May 2021 2.321 1.609 793 2,93 2,03 4,96
June 2021 2.591 1.741 913 2,84 1,91 4,74
July 2021 1.618 1.129 673 2,40 1,68 4,29
August 2021 1.541 1.007 560 2,75 1,80 4,55
September 2021 2.417 1.657 818 2,95 2,03 4,98
October 2021 2.327 1.617 779 2,99 2,08 5,06
November 2021 2.328 1.617 793 2,94 2,04 4,98
December 2021 1.666 1.147 590 2,82 1,94 4,77
Total 24.803 17.083 8.809 2,82 1,94 4,75
January 2022 1.325 919 490 2,70 1,88 4,58
February 2022 1.991 1.422 654 3,04 2,17 5,22
March 2022 2.327 1.676 760 3,06 2,21 5,27
April 2022 2.332 1.679 757 3,08 2,22 5,30
May 2022 2.476 1.762 817 3,03 2,16 5,18
June 2022 2.666 1.841 941 2,83 1,96 4,79
July 2022 1.657 1.069 646 2,57 1,65 4,22
August 2022 1.834 1.312 996 1,87 1,32 3,19
September 2022 2.427 1.692 841 2,89 2,01 4,90
October 2022 2.461 1.706 832 2,96 2,05 5,01
November 2022 2.268 1.579 811 2,80 1,95 4,74
December 2022 1.915 1.219 746 2,57 1,63 4,20
Total 25.679 17.876 9.291 2,77 1,92 4,69
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Heat recovery pipes and heat pump
General Data Gustavshemsvagen 1A, 227 64 Lund
New RES Heat recovery - Heat pump
Year installed 2021
Installation type PEMA40 pipes and heat pump o _ Users
Address Gustavshemsvagen 1A, 227 D|str.|ct il ‘ feat reiovew pibe 5
64 Lund heating e — %
Total pipe section length [m] 100 (double) DH distribution pipe
Total capacity [kW] 6,0
Est. annual prod. 125
Total Investment cost [€] 11.668
Period Operation [Recovered [Heat Brine/lIsopropyl alcohol (IPA) [Electricity cop
hours heat deliveredto [|27% consumption
DHW
Tesrgatly Treturn COPh
h MWh MWh °C °C MWh
January 2021 87 192 313 16,6 9,8 121 2,6
February 2021 183 123 378 12,8 7,4 255 1,5
March 2021 145 198 402 16,4 10,8 204 2,0
April 2021 111 159 316 19,9 15,0 157 2,0
May 2021 90 139 266 22,5 17,4 127 2,1
June 2021 58 82 162 28,4 24,4 80 2,0
July 2021 77 198 308 29,9 25,2 110 2,8
August 2021 127 399 594 26,2 21,6 195 3,0
September 2021 173 623 903 243 18,6 280 3,2
October 2021 248 879 1.282 17,4 13,4 403 3,2
November 2021 261 961 1.400 14,3 10,3 439 3,2
December 2021 295 878 1.344 8,9 5,4 466 2,9
Total 1855 4.831 7.668 19,8 14,9 2.837 2,7
January 2022 325 966 1.476 9,7 6,1 510 2,9
February 2022 332 936 1.419 9,6 6,1 483 2,9
March 2022 341 1.067 1.609 10,2 6,6 542 3,0
April 2022 273 902 1.348 13,5 9,9 446 3,0
May 2022 235 885 1.279 18,9 15,6 394 3,2
June 2022 150 564 810 25,1 19,9 246 3,3
July 2022 109 389 560 26,4 23,4 171 3,3
August 2022 124 460 651 28,3 24,1 191 3,4
September 2022 200 790 1.122 22,7 18,3 332 3,4
October 2022
November 2022
December 2022
Total 2.089 6.959 10.274 18,3 14,4 3.315 3,1
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LTDH network in Brunnshog
General Data Brunnshdg, Lund, Sweden
New RES LTDH network
Year installed 2021
Installation type PE-RT pipe network
Address Brunnshog, Lund, Sweden
Total pipe length [m] 1.860
Heat delivered from MAX IV
Heat planned from ESS
Period Operating Total heat |Total heat |[Heat loss Supply Return cop
hours delivered consumed |¥*) temperature [temperature
Tsupply Treturn
h MWh MWh MWh °C °C
January 2021 744 194 158 36 64,1 46,1 0,8
February 2021 672 300 168 132 66,6 47,0 0,6
March 2021 744 323 170 153 67,1 48,4 0,5
April 2021 720 274 125 149 67,0 49,2 0,5
May 2021 744 265 81 184 66,8 54,1 0,3
June 2021 720 177 40 137 67,0 60,8 0,2
July 2021 744 72 35 37 66,6 58,7 0,5
August 2021 744 147 45 102 66,8 57,2 0,3
September 2021 720 203 52 151 67,0 56,5 0,3
October 2021 744 257 108 149 67,0 54,2 0,4
November 2021 720 290 149 141 67,0 51,4 0,5
December 2021 744 437 262 175 67,0 48,7 0,6
Total 8760 2.939 1.393 1.546 66,7 52,7 0,5
January 2022 744 468 267 201 66,9 47,9 0,6
February 2022 672 392 210 182 66,9 49,0 0,5
March 2022 744 401 210 191 67,0 52,4 0,5
April 2022 720 307 135 172 67,0 54,4 0,4
May 2022 744 226 95 131 67,0 57,6 0,4
June 2022 720 180 55 125 67,0 60,0 0,3
July 2022 744 161 50 111 63,0 55,0 0,3
August 2022 744 161 Missing Missing 64,0 56,0 n.a.
September 2022 720 187 Missing Missing 67,0 57,0 n.a.
October 2022[ 744 265
November 2022{ 720 345
December 2022[ 744 588
Total 6552 3.681 1.022 1.113 66,2 54,4 n.a.
*) The high heat losses are a result of few consumers. This leads to highger return temperatures and higher heat losses.



