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Intelligent Urban Heating
and Cooling Solutions:

Going Underground
for Renewable Energy
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Finland has become warmer,

100 years of global warming

Finland 2016
Mean temperature

- Whole year 6.6°C
- Warmest month July, +17.8°C
- Coldest month January, —8.8°C



l
: \

Y 3*\ _‘

‘- 'ehmaiefhanef’

« Helsrﬁkr Metropolrtan Area =
= 'Chmate Sérﬁtegy 20302 1"

‘\ﬁ‘i\% P r\ ‘-‘\\\
ot Tréiffrc

o
Sehz s O LandAuses . ' S
i’é« :-: , "’4"/-'f 'V;I'I‘ /: -".-./t;,‘ﬂamw; =
R e@,"B;rrldrngs e el
S il aaa o oy kY 7
2 -"-C‘. . \.’I’;~' » ‘/"‘.

0 Procurement 27 i

o Consumption and waste y
“_| o Energy producfon

1 g distribution and consumptroni
e > - ///.
The measures on whrch the

! cities can have an lmpé,étw/ 7

thr@t;gh Iherr ownodeg jon.,

130 measures.«/ “*-Jw ..
A S A f A '«‘.. SAT Ry i

AN TN O N8 %, S\ TUNGEESN S

d



Carbon emissions are declining in the Helsinki
Metropolitan Area
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Carbon emissions are declining in the Helsinki
Metropolitan Area
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Heating is the main source of carbon emissions




The

energy company Helen }_tﬁf
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How?
Urban Energy Future and
Renewable Energy Sources
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District Heating -Decentralised Heat

District heating network 5 CHP plants
1300 km in Helsinki 2 heat pump plants

1 waste to energy plant
6 thermal storages

: 5eat frgm vvaste,,. 13geat boiler plants

Vantaa
Espoo
Kauniainen
Heat from )
buildings | } | |3
 Wasteto heatand

energy power

=~ Biogas plant |
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©Helsingin kaupunki, Kaupunkimittausosasto, alueen kunnat ja HSY 2014






Katri Vala heat
p um p p I ant KALLIOVAESTONSUOJA

AIR-RAID SHELTER

*20

Area 7 000 m2
Volume 53 500 m3
Floor level + 3,5 m

5 heat pumps mevmik
Heating 90 MW sl
Cooling 60 MW

Below the heat pump
Energy tunnel - 40 m

Tunnel for purified

Cleaned wastewater tunnel  sewage water 6-12 °C AN
— 65m |

Source: Helsingin Energia/ Helen



District Heating in 90 MW

Operation mode / Winter

1
|

T
:

W
AT

AV
FT
-
7

= A

heat heat exchanger

exchanger

sea water
heat exchanger

A A A LIPS S IR/~ IRl

Source: Helsingin Energia/ Helen



District Cooling in 60 MW, Katri Vala

Operation mode / Summer
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D
Pasila cooling accumulator
‘ 11,500 m 3 20 MW

Source: Helsingin Energia/ Helen

Esplanade Park cooling acc
26,000 m 3, 35 MW



New heating and cooling plant
The Esplanade Park

50 m under the Park

The cooling lake — 100 m under the Cooling 55 MW
* new pumps 15 MW
ground level

* and storage 40 MW
Heating 22 MW
* Investment of 10 mill euro

Source: Helen Ltd 19.9.2017



District Cooling production

Expanding rapidly
« Distric{ cooling network 72 km long

» Volume of buildings of 14 mill. m3 '
« FEurope’s 3rd Iargestsuppller Oi.BJ.§tEL oImg




Helsinki — The Winner of Global District Energy
Climate Awards 2013

European cities with
district heating systems

[Population]
- 5k - 80k
e 80k - 500k
> 500k
EU27
Non EU27
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Roter Thormion
Fregigent & CEO. IDEA

AWARD OF EXCELLENCE

Municipal Scheme Serving More Than 10,000 Citizens: Expansion

Awarded fo Helsingin Energia ==

Septemoer 23, 2013 | New York City, NY
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Source: Helsingin Energia/ Helen



Planning Tools: The Underground Masterplan in Helsinki
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How to promote tools for climate change
mitigation?
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Conclusions

» The technologiesll) -~ | «
~ achieve low.carbon urban .
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All emissions are Iocal - Cltles must take lead on climate change!
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Helsinki Region Environmental Serwces Authority, HSY
http://
iIrma.karjalainen@hsy.fi



http://www.hsy.fi/

