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Background

Background

HEAT ROADMAP EUROPE 2050

 Heat Roadmap Europe 2050 project e
— First pre-study: January to April 2012 F
— Report published June 4th, 2012 (www.euroheat.org)
— Cooperation: Aalborg and Halmstad Universities
— Methodological approach:
* Traditional energy system modelling:
— Scenario forecasts . e
* Mapping of local conditions: e
— Geographic information System (GIS) analysis

* Initiative by Euroheat & Power Brussels
— Alternative projections of the future European heat market

— Strategic aim to the Intelllgent Energy Europe program
— Full study pIanned for 2014- 2017 | | o

,4(_,.

 The HaImstad University District Heatlng and Cooling Database (HUDHC)
— Created in"June 2010: two major updates (June 2011 and May 2012)
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Research questions

Research questions

General conditions

Key issues —|loca

" 3
Favourable s;ynerwm

Presence of excess heat (TPG & Energy intensive industry)
Presence of local heat resources (biomass, solar, geothermal)

District heating systems — excess heat recovery and local heat resource
utilisation, general system efficiency, fuel substitution

NUTS3 regions — Local resolution!
DH expansion possibilities in European urban areas

Marginal Distribution
Capltal Clost [EUR/

conGd]Itlons
European excess hg%rf;:‘;aetgt\ag local-heat resources ‘vAvlhfzrﬁlé{

European residential.apgd service sector heat dem ;ndy//,fWhere?
How to ide ntif\z andevatuate European synergy regighs for district heating?
o 1e ; |

Belgium

Excess heat ratio
; 4 : 0 K ; L L L 1 L L L L
Heat Synergy Op)borﬂanlw Zéﬁes40% 50% 60% 70% 80% 90% 100%

Share of total
heat market
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Data and methodology

Data and methodology

* Synergy regions for district heating
— The excess heat ratio concept
* NUTS3 region characterization

Industrial excess heat

* Quota of excess heat and heat demands { 5 iy Raat domadiiritiod
| 3 0-01
— Heat synergy opportunity zones - ‘ \ e
* Site characterization A N | =;2?200
— Excess heat activities & .- ¢ SR R4
— District heating systems pi; S g 4" 4 B
* HUDHC database — European DH cities 3 . - v

* Existing DH systems as starting point _ S ) |
« Feasible transmission distarfte= a "" f» -
determined by heat demand magnjpude ., _ (v O

;\ v ) g = ¢ NUTS3 regions
» A
X [ - . |pHsystems
— ./ . |Population
* x <— C i + 5k-80k
— i) ® 80k - 500k
{ \ -
f(x) 3.6 [km] ‘&) P~ et
a4 ( \ ; IEACategory
30 x> 1.08 P e (¥€) i
a [ w 4 S I Urban audit city regions
\( v .) e g R || GISDHSystems_Features_Buffer_comb2
/ \ N ol / -\ Ve N e
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Data and methodology

Data and methodology

* Five main data categories & data sources
— Spread of urban fabric
e EEA Corine land cover 2000 database
* Eurostat |
— Heat demands for SH & DHW in residential and service sectors
* International Energy Agency (IEA)
e Eurostat . ‘
— Excess heat activities |
* EEA European Pollutant Release and Transfer Register (E-PRTR)
* Confederation of European Waste-to-Energy Plants (CEWEP)
* International Solld Waste Association (ISWA)
— Local heat resources *
* Eurostat : -
* WP4 Ecoheatcool . %
. European Commission-
* European Geothermal Energy- Councul (EGEC)
— European dlstrlct heating systems P
. The Halmstad University Dlstrlct Heatlng and Coollng Database (HUDHC)
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Data and methodology

Data and methodology

e Spread of urban fabric

— Division of artificial areas in
Corine land cover 2000 database:

e Continuous urban fabric

Urban area fractions of
total NUTS3 region areas

* Discontinuous urban fabric vongiac
* |Industrial and commercial =1°%-5°°/°
P 50% - 100%
areas Sy I No or incorrect data

Total urban fabric areas divided
by total NUTS3 region land areas

%

— Urban area fraction: Indicating :
high population and high heat :
density regions ; 5 ™~

R

— High resolution and additional
data categories
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Data and methodology

Data and methodology

e Heat demands for SH & DHW in residential azn"t service sectors

N

[EJ/a] [GJ/na]

K 0247 8355 30 ¢

0.343 10753 32 Annual specific volumes of

0.064 7607 3 i residential and service sector

0.010 297 13 low temperature hea? demands
per EU27 NUTS3 regions

0.236 10468 23 [TJ/km2a]

O o:s: 5511 33 <2

2 0039 1340 29 2.5

LI 0.196 5326 37 Bl ;-0

E 10 64350 26 Bl - 5o

2733 82002 33 Non EU27

EEZ o162 11260 14

0.220 10031 22

EXI o110 4450 27

1.099 60045 18

0.060 2261 26

0.057 3350 17

0.019 494 39

EEEE oo 414 4

0.503 16486 31

0.709 38136 19 A

0.105 10627 10 S

0.293 21499 14 e

[ Slovakia ~ [EEGRIGE) 5412 20 87, 4 d%

[ Slovenia  [GNGEE) 2032 19 . L4

EZ o520 45828 11 : - % o s O

EZEEE o0::s 9256 28 _ ) ) _

475 61595 94 Estimated low temperature heat demands in residential

11.50 499687 23 and service sectors in EU27 Member States, 2008.
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Data and methodology

Data and methodology §

v
§  CErE Waste to energy facilities
vy v v Combustion installations

* Excess heat activities © A Ty e

Non EU27

— Thermal power generation (=~ 15 EJ/a) 4 & i
ST T ':V\ ‘v'v %
* 961 TPG plants > 50 MW e
* 410 Waste-to-Energy facilities SRE AR
7'“ ; % :; f::zv— ;‘F“ > : '3""': v
. o 5 P e 3 o
— Industrial activities ( ? EJ/a) R N

e 231 Chem. & petrochemical plants Ssdew - B L
* 140 Iron & steel works

* 30 Non-ferrous metal works

* 421 Non-metallic mineral facilities : [ —

* 172 Paper & pulp plants s ¢ S
H : v y & .;M%OSDZ R Non-metalic minerals
* 191tuel supply & refineries ok I W o e
2 : {.C:.'v"; VO?.,:'.', . :" Non EU27
— 2556 European excess heat activities, S e

given performed interpretations of data & %?%x 5
? oo o 3!. o G =
— Wide geographical distribution of fagee™ .

activities " a
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Data and methodology

Proportion of total forest
from total land area
(% at 1 km x 1km resolution)

Data and methodology

 Local heat resources

— Auvailability and magnitude of
renewable heat streams
heterogeneously spread:

* Biomass (forestry propagation)
» Solar (geographic location)

* Geothermal (earth crust
composition)

— Biomass — 241 PJ supply to EU27

district heating systems in 2009 Gt starrcaion
— Global solar irradiation - twice as 5158332388

intense in Southern compared to
Northern Europe

— Solar heat —0.108 PJ supply to Danish
district heating systems in 2009
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Data and methodology

Data and methodology

Geothermal heat at 2000 m

 Local heat resources °C
<40 or no data

— Geothermal assets represe%t
[ 60 - 100

40 - 60
heat resources in Europe! B 100 - 200
B > 200

— Y of the total European population
lives in urban areas that can be
reached by geothermal heat 4
through DH distribution

— 4 % of the total EU27 population
lives in NUTS3 regions with
geothermal temperatures at or
above 200 °C

— 8% in NUTS3 regions: 100 °C to
200 °C

— 19 % in NUTS3 regions: 60 °C to
100 °C
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Data and methodology

Data and methodology

* European district heating:systems e
“‘ . .. :‘q., . ie ~
. A . .:‘..' B .
. P A European cities with
EU27 oy 4 . .’,"é',‘- district heating systems
population Y #5 _:.' 3.0".'."-: Population

L ]
& . a LX) A .
concerned g AR ‘v'-ﬁ's < Sk
|24 R X PP S ¢ 5k-80k
o A 4%
. W X e  80k-500k
. : ® >500k

EU27
Non EU27

Systems

- in cities
over 5000
residents

Cities

CUCEGCUIN 3731 3233 141 28

- cities over

5000 2432 2173
residents

NUTS3 *
regions - 660 600 287 57 ¢

concerned

NUTS3 o
CACOEEEII 1461 1303 500 100 District heating systems in Europe according to the

current content of the HUDHC database (June 2012)
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Results

Results .
* Heat synergy opportunity‘zones

European NUTS3 regions and land areas
NUTS3 regions 1303 979 75
ENLECERGER 4267644 1283185 30

European heat synergy
opportunity zones for all
EU27 NUTS3 regions

- Heat synergy opportunity zones

EU27
Energy intensive industrial activities ton EL=T
Chem. & 231 151 65
petrochemical
Non-ferrous 30 17 57
metals
Non-metallic 421 204 48 % @ %
minerals g.q,..; v
172 110 64 ',‘.'3"-!.1
printing "':::
Fuel supply & 191 63 33 4 :
refineries

Thermal power generation activities 2
Comb. 961 595 62

installations

Waste-to- 410 280

General properties of assessed EU27 heat synergy

Energy
Grand Total 2556 1521 60 opportunity zones (HSOZ) at max 30 km.
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Results

Results
* Heat synergy opportunity zones

— - . Heat synergy opportunity zones eDen Helder Assen v
C I Ose u p . The Netherlands, Belgium, and ¢ .

Ruhr region
30 km

T h e N et h er I an d S ) Cities > 50000 n chevee'Emmen

. v Waste to energy facilities
Be Igl u m ) a n d v Combfjstion installations. Zwalle .Hydenberg '.ngen
. Chemical and petrochemical
Ruhr region . Iron and steel

O Non-ferrous metals

Deve
O Non-metallic minerals Apeldoorg

Barneveld
‘ Paper, pulp and printing v
v Fuel supply and refineries

With excess heat . i

[ Heat synergy opportunity zones
activities... EU27
Non EU27
10 20 40 Kilometers

Bocholt

0

High correspondence
with study results (60%)

Synergy regions for
district heating

() L]
Ciy coordnateS®© by Stefan Helders Qﬂnnmmwwn

NUTS data © EuroGeographics for the inistrative boundanes
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Background Research questions Data and methodology Results Conclusions Future research

Results
* Heat synergy opportunity zones

- C I ose-u p . Heat synergy opporfﬁnity zones Denmark,
South of Sweden, and The Oresund region

Denma rk’ 30 km, Cities > 50000 n

\ 4 \Aéggt{g%sr%llgy facilities ®  Gazetteer cities
VW  Combustion installations ~ [I011] Heat synergy opportunity zones
SO u t h Of Swe d en ’ @ Chemical and petrochemical EU27
-~ . . Iron and steel Mo EL2T
and the Oresund region & . cwoumes b
O Non-metallic minerals
. Paper, pulp and printing
VW Fuel supply and refineries

With excess heat

&, .
A

activities...

High correspondence
with study results (60%)

Very large geographical ‘ 0

coverage in Denmark

0 125 25 50 Kilometers

°
¢
N
-
\] I
v o) < )

A [ @ Cty coordin efan Helders

g S > NUTS data © 3e0graphics for the
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Results

Results

* Heat synergy opportunity:zones

*

If extending transmission distances f
to 100 km...

European heat synergy
opportunity zones for all EU27
NUTS3 regions (max 100 km)

- Heat synergy opportunity zones
EU27

Non EU27

All of central and eastern Europe
constitute one continuous heats
synergy opportunity zone! &

Feasibility issues?

s

g

Heat demand concentrations ’..'

$ » 4

Future increase of European urban
populations
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Conclusions

Conclusions

Including local conditions in energy modelling produce alternative forecast
— Increased recognition of district heating systems as energy efficiency infrastructures

Dynamic range of possible future heat supply for modern district heating
— Local heat resource utilisation by district heat distribution

Geographic Information System (GIS) software — useful tool!
— Convenient association of other data to any spatially defined location
— High capacity processing of spatial information
— Highly communicative map outputs
— @IS based anaIySIS = supportmg real life heat synergy collaborations in Europe

Heat synergy oppOrtunity zo’nes =30 km _
— 60% of EU27 excess heat ac‘tlcitles in heat synergy opportunity zones
— 30% of EU27 Iand area within heat synergy opportunity zones.
— 23 GJ/na (average EU27) > 30 km . = 50000 residents

DH a key piece in the puzzle of or-g‘a_nising efficient energy supply structures
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Future research

* The excess heat ratio concept

— Excess heat volumes — compatibility of data, recovery factors

— Concept definition — include coefficients (population density,
availability of heat source, distances etc.)

e Continuation of the Heat Roadmap Europe project
— Second pre-study discu‘ssed‘ for autumn 2012
— Consolidation of data and methods
— Future heat demands
— Identlflcatlon of. European excess heat "hot spots”

* Continuous updatihg o’f*HUDHC
— QandL data for existing entries
— Dataon new district heating and coollng systems
— DHC data — Share it with usI

e,

UNIVERSITY

Future research
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Results * | Conclusions Future research

Background ” “*%......R&8earch questions Data and methodolo&)
_j‘

European urban fabric

Il continous urban fabric
I (ndustrial or commercial areas
- Discontinous urban fabric

.~ EU27

y Non EU27

agies

NUTS data © EuroG for the b

N
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Background Research questions

Results

Data and methodology Results Conclusions Future research

* Heat synergy opportunity zones

Close-up:
Southern Poland

With excess heat
activities...

Heat synergy opportunity zones ~
Southern Poland o
30 km, Cities > 50000 n

Waste to energy facilities

Combustion installations
Chemical and petrochemical
Iron and steel

Non-ferrous metals

Non-metallic minerals

Paper, pulp and printing

Fuel supply and refineries

c 400000 ««

Gazetteer cities

- Heat synergy opportunity zones
EU27
' Non EU27

 Gay coordates © by Stefan HY
NLLES dela © EvroGeographics
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Results
* Heat synergy opportunity zones

— Close-up:
Paris region

With excess heat
activities...

lations

~ NonEU27

0 510 20 Kilometers , , -\ N
el 7 ‘ v - g
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Results
* Heat synergy opportunity zones

— ClOSE-UpI JAvlesbury
London region

With excess heat
activities...

ngal Tunbridge Wells

Non EU27
0 5 10 20 Kilometers

I ‘ coordinates © by Stefan Holders ww ettoer
T Y Y I | |y soortntes Oty Sttt -zt com
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