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Climate change is one of the greatest
environmental challenges faced by societies today
and action must be taken from a wide range of
sectors - healthcare being no exception. A study
from 2019 estimates that the climate footprint of
the healthcare sector is equivalent to 4.4% of
global net emissions (HCWH, 2019).

Healthcare accounts for approximately 10% of
Sweden's gross domestic product, making it a
significant part of the economy which can
contribute to a reduction in society's climate
impact through, among other things, sustainable
procurement (Statistics Sweden, 2019). Hospitals
in the Nordics have been working with
sustainability in healthcare for many years and are
considered to be in the forefront in a global
context (Eriksson & Turnstedt, 2019).

The Nordic Know-How report series produce and
share knowledge and examples of Nordic best
practices to an international audience in the field
of sustainable healthcare. The focus in this sixth
chapter is on district heating and cooling. The
report aims to give a better understanding of the
opportunities, its application and how hospitals
can take a leading role in the development and
implementation of these systems, improving the
environmental impact of the health sector.
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ABOUT

DISTRICT HEATING
& COOLING

The district heating and cooling (DHC) in simple
terms is the infrastructure that connects local
heat sources with local heat demand. As an
energy source for hospitals, is a technology that
can lower the energy costs while also contribute
to a lower environmental impact. The technology
is also a reliable energy source that can improve
the robustness of the hospitals heating and
cooling systems, fundamental for the working of
these strategic facilities.

District heating

The technology works in such a way that hot
water from the thermal power plant is pumped
out under high pressure in the underground
pipeline network. When the hot water reaches the
receiver (hospital), there is a district heating
central with a heat exchanger functioning to
transfer heat energy from one medium to another
(Energiforetagen, 2016).
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When energy from the hot water is transferred
into the facility, the water cools off again. When
the water is at a sufficiently low temperature it is
led back to the heating plant, where the process
starts over. The hot and cold water in the systems
never interact with one another, but the heat is
effectively transferred from one system to the
other. On its way back to the heating plant, the
water continues to heat for example sidewalks,
streets and football fields (Energiforetagen,
2016).

District cooling

District cooling works much the same as district
heating, the major difference is that the water
temperature in the pipes is cold and cools the
connected properties instead of heating them. In
the Nordic region, district cooling is mainly used
by large facilities, for example hospitals
(Stockholm Exergi, 2019).

The (DHC) has many advantages, being one of the
most important to diversify energy sources.
Potential sources include combustion of waste or
bio fuel, geo thermal heatpumps, waste heat from
industries, the use of the waste heat from
industries, data centres, waste incineration or
residues from the forest industry, that would
otherwise go to landfill (E.ON, 2021). The heat
and cold is then distributed through a under
ground pipe network (The Swedish Energy
Agency, 2017).



ENVIRONMENTAL
IMPACT

According to the UNEP (2019), heating, cooling
and hot water represent sixty per cent of the
energy demand in buildings and its
environmental impact mainly depends on the
process related with the energy generation. For
example, what fuels are burned, how the fuel is
transported and how the residues are utilised.

Over the decades, distribution techniques have
been replaced with increasingly sustainable
technologies. A common situation is that waste
incineration plants are converted into combined
heat and power plants, which means
opportunities for the generation of electricity,
while at the same time recycling the heat for the
district heating system (Werner, 2017).

Although district heating in Sweden today usually
does not come from fossil sources, negative
effects on the environment can still occur. For
example: if the biofuel is extracted from high
forests with high biodiversity levels, or if people
and animals are displaced as a consequence of
the extraction of biofuel. In order to avoid this
environmental impact, it is therefore important to
ensure that the district heating purchased is eco-
labelled (Naturskyddsforeningen, n.d).
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Demand for district cooling has increased, even in
geographically colder areas such as in the Nordic
region. Instead of using several small on site
refrigeration systems and air conditioning units,
district cooling can be seen as a more
environmentally friendly alternative (Stockholm
Exergi, 2019; Energiforetagen, 2016).

The strong drivers in this development are the
advantages with local management of resources,
extensive heat distribution networks and low
energy impact (compared to other heating
systems). In this context, there is a clear trend of
an increasing number of hospitals connected to
district cooling networks (MSB, 2021).



RESILIENT AND
RELIABLE ENERGY
SYSTEMS

Disruptions in hospital buildings, such as a loss of Benefits with district heating
cooling capacity during a heat wave or loss of heating . .

in cold winter month can be devastating for patient ° S|mple and pred|Ctable-

safety. Having the hospital connected to a district e Benefits across the sustainable

heating/cooling network can be a more redundant d L t d
source of heating and cooling than on-site solutions evelopment agenda—

covering the peak demand. improving human health by

If the hospital is connected to a district heating e g 2l pOllUtIOI”I,

network, the resources are shared among the buildings increasing access to affordable
within the municipality. In a worst case scenario, and clean energy, and creating
heating and cooling can be prioritised and redirected .

to the hospital. Some hospitals also have a green and decent jobs.
combination of on-site heating and cooling production e District heating can reduce

in combination with district heating/cooling for

optimized performance and redundancy. environmental |mpaCt by 50 -

80%.
An established collaboration between the hospital and
the supplier of district heating and cooling creates
better conditions for a reliable system. Collaboration United Nations Environment Programme
creates a deeper understanding of both parties’ ability (UNEP). District Energy in Cities
to see and identify needs that can contribute to the Initiative.
prevention of unwanted events and disturbances (MSB, . . e e
2021). http://www.districtenergyinitiative.org/
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DISTRICT HEATING
AND COOLING IN
SWEDEN

Sweden has a long history of district heating. Today,
almost all major cities have these systems installed.
There are around a hundred heating plants in Sweden
that produce district heating, each plant unique in its
size and function.

The greenhouse gas emissions from the Swedish
electricity and district heating sector are low
compared to many other countries. Focusing on a
combination of heat recovery and renewable fuels,
Sweden has to a large extent replaced fossil fuels in
the district heating sector. This is mainly because the
energy production is often based on hydropower,
nuclear power, wind power and biofuels in heat and
power plants (Naturvardsverket, 2020).

The Swedish district heating systems are generally
reliable and in good condition, but there are variations
where, for example, newer district heating lines are of
better quality and thus more robust than older
management systems. In the event of disruption, the
district heating network of hospitals is often a high
priority for the supplier. This means that district
heating suppliers take a great responsibility and
hospitals are given the highest priority in the network,
compared to other properties (MSB, 2021).

This report includes examples of Swedish initiatives in
regions such as Region Halland, and Region Skane.

REGION HALLAND

District heating has been used since the hospitals were
built around the 1960-1970s and is the primary
heating system for all of region's hospitals (Halmstad,
Varberg and Kungsbacka). It comes from renewable
sources, where the largest part is the burning of
biofuel. The region's goal is to reduce energy
consumption and continuously develop energy efficient
solutions and work towards a transition to renewable
energy sources.

The need for district cooling has also increased
in the region in recent years. This is mainly
due to an increased need for comfort cooling
in buildings, but also to enable performing
medical care safely even during the summer
months. Currently, district cooling is only used
in one hospital, Halmstad Hospital, where the
system has been providing the hospital with
cooling since 2013. Discussions are taking
place at Varberg Hospital regarding future
installations.

71.5% of the region's energy is consumed by
medical buildings. The measures planned and
implemented are of great importance when it
comes to streamlining hospital buildings and
installations. It is also of great importance for
how supervision and management are carried
out, as well as how energy efficiency
improvements and optimizations are carried
out in the real estate business (F. Christensson
& R. Mellberg, personal communication, 11
November 2021; Region Halland, 2020).

Population: 282 885
Area: 17 519 km?2
Municipalities: 16




REGION SKANE

In 2014, Region Skane set up a plan to become
fossil free by 2020. As part of the plan, they invited
the energy companies in the region to a dialogue on
how to get access to fossil free energy for the
hospitals. On a local level, Helsingborg Hospital
invited their local energy provider Oresundskraft to
a discussion on the possibilities of receiving fossil
free energy for their hospital complex.
Oresundskraft is a municipality owned energy
provider that is producing district heating/cooling
and electricity. The two parties signed an agreement
and initiated a plan for phasing out fossil-based
fuels until 2020. Since then, the production has
incrementally moved towards a 100% renewable
sources of energy. The last challenge was to replace
the starting fuel with high burning temperatures.
The cooperation between Helsingborg Hospital and
Oresundskraft is still an ongoing process working on
improving the overall energy performance of the
hospital.

The results from this collaboration have not only
provided the hospital with a clean source of energy,
Oresundskraft has also transformed their whole
production. ALl their customers now have access to a
fossil free energy source thanks to the collaboration
with the hospital.

Cooperation

One part of the challenge was to provide a
sustainable production of cooling for the hospital.
The hospital had previously looked into different
solutions on-site. Through the discussions with
Oresundskraft, they decided to go for district cooling
which at that time was not developed in the area.
Thanks to the hospital’s size as a customer and being
dedicated with long term commitment to fulfilling
their environmental goals, they could sign up for a
long term contract. This allowed Oresundskraft to
invest in the infrastructure and production that can
also be used by other customers such as industries
etc.

The cooling comes from different sources
depending on season to optimize the production
and sustainability aspects. During summer months,
absorption cooling is used. This method is optimal
during summer when there is an excess of district
heating which can be used to run the absorption
coolers. During fall, when the excess of heating
becomes less accessible, absorption coolers are
complemented by electric heat pumps during peak
demand. During the winter and early spring, free
cooling is accessible from the ocean. In the spring,
electric heat pumps are again used during peaks.
This way the optimal source is continuously used
in the production.

System approach for reusing energy

Large scale energy systems, such as district heating
and cooling, provides a sustainable and robust
source of energy. In case of an emergency, heating
and cooling can be allocated to the most critical
functions in the city, like the hospital.

Oresundskraft has connected their district heating
network with networks in neighboring municipalities
and so the heating is produced in several plants that
can support each other.

Industries connected to the network can also
provide heat to the system. One of the more energy
intensive industries within the district heating
network contributes with as much as 1/3 of the total
energy consumption of the network. This is a great
way of reusing heat that otherwise would have gone
to waste.

(D.Olerup, November 2021)

Population: 1 389 336
Area: 10 968 km2
Municipalities: 33




Innovation in district heating and cooling
systems

A breakthrough in the development for new systems
and possibilities for district heating and cooling is in
Region Skane, specifically in Lund. The innovation is
the world's largest low-temperature district heating
grid.

This cutting edge development is the result of an
innovation ecosystem which began in 2009 with the
decision to build two large research facilities in Lund:
the European Spallation Source (ESS) and the MAX IV
Laboratory. In this context, an exponential growth of
the Brunnshog district was envisioned, meaning that
in 40 years it will reach 40,000 people living and
working within its limits.

Apropos of this development, Kraftringen Energi AB,
the energy company owned by the municipalities of
Lund, Eslov, Horby and Lomma, has committed to
building a next generation low temperature district
heating grid. This has implications for the near future
of the technologies and the hospitals connected to
this grid.
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The system temperature of 65 degrees Celsius
eliminates the need for extra equipment to handle
growth of legionella bacteria and includes the
possibility to use plastic pipes. As the MAX IV energy
central is connected to the grid, there is a redundant
heat supply with extremely low primary energy usage
in periods when there is no production at the Max IV
Laboratory.

The implications for the hospitals and the healtcare
facilities in the region will be major and could mean
a new push for expanding the possibilities to share
and learn from the Swedish experience.

(Celsius City, 2022; UNEP, 2022)

Grennkopingkid. Visit the world's greenest hospital at: https://worldsgreenesthospital.org/
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CONCLUSIONS

WHY CHOOSE DISTRICT HEATING & COOLING FOR HOSPITALS?

e District heating is a good way to use a local, e District heating and cooling is considered a
or similar heat resource, that otherwise reliable system for heating and cooling.
would go to waste or landfill in order to Robustness is an important aspect of an
satisfy the local heating demand. The energy energy system. Being a part of a larger

sources can be waste heat from industries,
data centres, waste incineration and residues
from the forest industry etc.

In line with climate change and higher
temperatures in the summer months, the
demand for district cooling has increased
even in geographically colder areas. Instead
of having several small cooling systems and
air conditioning units, district cooling can be
seen as a more environmentally friendly and
a robust alternative for reliable energy to the
hospitals.

network with several energy production units
makes the network a redundant source of
heating and cooling.

As a large stakeholder in the City, the
hospital has great potential to drive the
development towards fossil free energy for
the whole City.

FOR MORE INFORMATION ABOUT HOW TO TRANSFORM SUSTAINABILITY CHALLENGES INTO
INNOVATIVE SOLUTIONS FOR THE HEALTH SECTOR, PLEASE CONTACT NCSH:

INFO@NORDICSHC.ORG
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