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Who is
NIRAS?
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NIRAS ENERGY has more

than 100 experts and
S e CtO rS projects in 20 countries
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Global presence

3 o countries
5 z offices
3 ooo employees
7000 projects




Why changing the mindset?

* Due to EUs CLIMATE ACT we are all obliged to reduce
the greenhouse gas emissions by phasing out fossil fuels
and reaching the goal CLIMATE NEUTRALITY by 2050

 This transition requires a shift in our traditional business
approach regarding both energy systems and sources

» Focus must be on utilization of more renewables such as
solar, wind, and geothermal energy, storage capacity and
building up a new intergrated energy system, which can
provide us with a stable and reliable supply of sustainable
heat and power.

Therefore we must change the mindset

to a holistic approach to energy systems
and energy sources.




Evolution of District Heating

Energy efficiency/ Temperature level [°C]

High
efficiency

|
| I I Commercial
Geothermal Geothermal 112
. I [31 0% +ls E buildings
efficiency | ; |
| Industrial Solar Solar Air source
I ﬂ- th 1 i -
I : wasie hicat erma ﬁ—— thermal @‘— m heat pump
| | Biofuel =/ Industrial Industrial o Swimming
CHP : waste heat ﬂ— waste heat R 1
I I Sl POO
| Heat | Heat t Biomass | Biofuel L HPC &
| storage storage CHP : 7 | CHP ¢_ data centers
)
Steam I Fossil Fossil o Seasonal Seasonal }’\ S
pace
storage CHP CHP storage . storage '_ ' . cooling
)
Steam /\waste AW"‘“C O /\ Fossil O /\Rl /\ Space
. ver/lake
plant CHP EHE , n cHP Bl | ﬁ b e ~_,_ﬁ heating
, L 1 1 L >
1G 2G 3G 4G 5G Generation
(1880-1930) (1930-1980) (1980-2020) (2020-2050) (>2020)

Our position today

Source: H. Sadeghi et al.

A review of borehole thermal energy storage and its
integration into district heating systems.
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Evolution of District Heating

4 th. generation district heating and cooling system
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Large-scale solar district heating plants
in Danish smart thermal grid:
Developments and recent trends
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Evolution of District Heating

5 th. generation green district heating and cooling system
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Evolution of District Heating

Surplus heat from industry

» Data centers
» Industries who use heat for production
* Process industry

 PtX

» Refinery
» Shopping centers

* Also, surplus heat from smaller industries
has great value for district heating.




CASE

Balanced
district heating

Viborg Fjernvarme

Optimization of distribution network

Two zones (65/30 and 55/30)
Local heat pump boosts the inner city

Local mini heat pump boosts larger
consumers

Change from indirect to direct heat
connections of building blocks

Limited changes to city transmission
network

Limited changes to supply pipelines,
pumps and flow measuring for one
sub-zone
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28.000 MWh
Gram Fjernvarme

I Gas engine
5,5 MW power

Thermal pit storage
122.000 m

Storage tank
2300 m*

Gas boiler
5,5 MW heat

Hot water

Cold water a

170 kW

T photovoltaic

31 MW heat

Heat pump

Hot water
10 MW hot water

10 MW power

Ictric boiler

32-38'C

200 kW power
Solar collectors 950 kW heat

44.800 m” (3.565 qcs)
Yogisstreg



Solar heat in Gram

The thermal solar heating system in numbers
« 10,073 m? established in 2009
e 34,727 m? established in 2015

44,800 m? solar collectors and 3556 panels in total

31 MW power, in total
» Estimated annual heat production: 18,000 MWh

» Corresponds to 50% of the annual heat production

» (CO2 savings of 3,700 tons less CO2 emissions

12 ¥

Pit storage capacity
« 122,000 m?
* Measurements at the top: 110 x 125 m

* Depth: 16.5 m

Solar photovoltaic system

* 170 kW solar cells for the production of electricity
for the pumps
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Top efticient CHP Production

Bronderslev Forsyning

The plant has one of the worlds most energy efficient CHP
production based on both biomass and solar energy.

22 rows of Combined Solar Panel: 5 km, 17 MW
Two biomass boilers: 2x10 MW
ORC-plant (Organic Ranking Cycle): 4 MW electricity

Electric driven heat pumps (flue gas condensation of 15
degrees),
2,5 MW (exploited heat from the heat production)

Heat storage (8000 m3)

20 MW electric boiler

35 MW natural gas boiler (supplying heat)
7 gas engine (28 MW heat, 22 MW power)

90% of the heating demand is covered by non-fossil fuel.

Construction of the first DH plant in
Branderslev

1919

DH market share

Population in city: 12.600
DH Consumers: 4800

Heating capacity

DH: 130 MW
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Cool District Heating

Technical installation

* Installation of heat pumps at each consumer
« Electricity connection of heat pumps at each consumer
» Metering system at each consumer

 Length of total network depends on consumer density and
number of consumers

» Network of terrestrial heat is placed horizontally or vertical in
boreholes, length depends on source and heat load

* Possible landowner compensation for the establishment of the
terrestrial heating system

* Pumping station

« Common horizontal non-insulated grid
or boreholes down to 100 m

» Temperature in network between 5 and 8 degrees C°
* Surplus heat

Cool District Heating is typically used for smaller villages.
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Thank you for your attention

Get in touch with us

Market and Project Director Head of Department, Energy
Michael Lassen Schmidt Per Diget
Tel: +45 6026 1852 TIf. + 45 4014 2784
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