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AY—hIRILF— AT L(Smart Energy System)

Smart Energy System is defined as an approach in which smart
Electricity, Thermal and Gas Grids are combined and coordinated to !E;:;“f“;m““‘ ——_——
identify synergies between them in order to achieve an optimal solution e e ies

for each individual sector as well as for the overall energy system.

......

l\ Rl i @

o https://www.energyplan.eu/idasenergyvision2050/
in ISepP BEIRLF-—BEREHR Source: 4DH Centre, Aalborg University ¢



https://www.energyplan.eu/idasenergyvision2050/

IRIINF—RTLDHTETIL(CY—IL): EnergyPLAN

Energy System Analysis/Model

[

Ene rgyPLAN: DK2020Reference E
Edl‘.b n O Cdt Hep CetStated  Tranisg  Fur  CmeStedes  Feanm Thewy  Othes Toak
B
— — | |
# ﬂ|§‘|@|é| e Fronlpags | Damar B Clty Frederiksh & Benefits
i Bl Edt ey nengy rederikshavn = P
Fiortpage | Demands | Capaciies | Raguidtion| RES | Setup  Graphics |Fuai Uri | Sieeage ezl 100% Renewable Energy -
ﬂﬂl = oehee 10X Scenaria For the Town of Rciwas 0.3 sotm of hotet
) ] Fraderiksh, =
(Sl | [Erectricay Froduction. 3 Days in JanLecy Frotoan | 0 Oabens (500 e
i vioka 0| R ——
g 10.000 ] fooch i e
Grouall Twhiear  Sola » Swsied by i of 1
CHR | a0 o s AL
:
£ 500 Haat Furp | DH @2 (I :::H.Hl.nlnnum.lb
(2 pHga [0
P —
L . reia coaarien
; \ N [ Electricity .
; i o r————
Hydro water Hydro power Desalination e Import/Export e
plant plant - fixed and variable

"
city
u | nd
7
— l | CHP Heat Coaling Caaling
ol | Graphice —_— | ) ¥ ) pump and device demand
Matbat Mot 1 Geothermal Absedption E'lEE_lt”rc g -
_Cheae | pishia) and solar heat heat pump ) o ) [ —
ion s Boiler ~ I . Licat
Mubiphcaticn Fapir ) + 4 I dermand
Depe ndericy Factor Hy [
l 1El e
g ke storage .E ectrolyser )_, -
Waig nad i ot e ¢ - - . y - i storage
Merginsl st pric ] s Biomass i \
[P — [ 0. (Rl COMAEran i Vehicles }—/’L/‘-—h TJ:::::j-t
Herpind et pric - - s T g -
Fuel
EIRCUICLy e ) ) " Process
ull . Inclustry heat
fytregen dermand
Steam — 4 —
o photn bz et ot £, JR— Gas Import!
TrANSPOrT  e— storage Export gas
| Woler  ——
Conling  ——p

REBEIARILEF—BERRRT



ADHEREZIZELD T IM)—F

FIRST INDUSTRIAL
HEAT GRID

OF THE 4TH GENERATION

4DH Forum
in Japan

"The work of the 4DH Research Centre has
been inspiring for district heating systems in

Slovakia. It contributes to a new perspective

Wy A&

on the role of district heating in Slovak cities,

clearly showing the prospective paths of

Lﬁ% ':FEEI ﬁéf?" further development.”
N T A{'}oshihikc - Ivan Dud3lk - Slovak Association of Heat

Producers

AALBORG UNIVERSITY
DENMARK

/ \ Slovakia
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District Energy in Cities Initiative (UNEP)
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Non-H/C Heallolng and
50% cooling
50%

Space
cooling
1%

coaling
1%
Heating and cooling demand in 2015 in the EU28 by end-use

compared to total final energy demand
- Large share for All Member States (not just the ‘cold’ North)

- Overall cooling share in general is 10-15%
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Heating and cooling demand in 2015 in the EU28

compared to total final energy demand
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Profile of heating and
cooling demand in 2015

by end-use
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Share of RES on primary energy for HIC [%]
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Source: Mapping and analyses

of the current and future
heating-cooling fuel
deployment, 2016
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Renewable Energy vs. District Heating
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Heat Roadmap Europe(6) HhigZ {4 D 4R (20504)

Savings in
Energy
Demand

Efficiency
improvements
in energy
production

Renewable
energy
sources (RES)
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1%

2%

District heating source shares in HRE4 2050

15%
= CHP plants

= Geothermal

37% = Heat pumps

= Solar thermal

= Industrial excess
= Electric boilers

= Fuel boilers

= \Waste incineration

1% = Fuel production
heat recovery

28%
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#HEFE 7T Peta: the Pan-European Thermal Atlas
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"« Heat demands: 296 PJ/y
.« Excess heat: 560 PJ/y

* District heating share:
6%

* Renewable energy in
heating: 3%

NUTS3 Regions | Heat demand [P)fa] | Excess heat [P)/a] | Excess heat ratio [-]
NL111 3.83 0.20 0.05
NL112 122 11.32 9.28
NL113 9.90 17.30 1.75
NL121 — s
NL131 I | 32
NL132 7T qpmly [ | 55
NL213 - . :_;{él\': 8
NL224 - < I aGlE
NL225 = : Ly o
NL226 = 10
NL230 = 9
NL310 = 12
NL322 16
NL322 27
NL325 5
NL326 b
NL332 25
NL337 9
NL332 %6
NLI3A ) 19
NL341 3 ! 41
NL342 \ o iz 78
NL411 15.57 73.27 :1 71
NLA22 5.96 2.10 136
NL422 15.28 39.67 2.60
Grand Total 295,84 559,23 1.89
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Reduce energy intensity 15% by 2020
Reduce carbon intensity 18% by 2020
Reduce PM2.5 emissions 25% by 2020
Reduce heat island effects in cities
Reduce refrigerants emission

_ . =90% of
Onindg ,~ Cina's

" current DH
| area

. > 10% of China’s total
District Heating area

Lack of policies or guidelines fol :
Cooling to support the increasingly prosperg
market ,
Lack of awareness and misperceptions for the & | [[] No district heating
modem District Energy system

Lack of data on heating and cooling

I:’ 5-10 % of China’s
total District Heating
area
D > 5% of Chinas’ total

District Heating area

consumption in cities. http://www.districtenergyinitiative.org/
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Session 13: Smart energy systems

“Analysis of regional heat demand and renewable supply to
introduce 4DH into Japan” Hironao Matsubara, Tetsunari lida
Institute for Sustainable Energy Policies(ISEP)
http://www.4dh.eu/images/Hironao Matsubara final.pdf

Session 26: Future district heating production and systems
“Design and analysis of district heating system utilizing
excess heat in Japan” Shin Fujii, Takaaki Furubayashi and
Toshihiko Nakata

Tohoku University, JAPAN
http://www.4dh.eu/images/Toshihiko Nakata 2018.pdf

XBEyavOTLEVYERBUTOR-HhOXZyA—-—FTEET,
http://www.4dh.eu/conferences/conference-2018/presentations-2018
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“Design and analysis of district
heating system utilizing excess

Ref @ Climate: monthly and annual average heating degree days below 18°C GIS data at one-degres resolution of the World from NASA/SSE, OpenlE

heat in Japan” Shin FUjii, Heat Roadmap Europe 2 Maps, Halmstad & Aalborg Universities, 2013
Takaaki Furubayashi and Above 2500 °C-day
Toshihiko Nakata 10 prefectures in North Japan
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Session 2: “Integration of waste heat and renewables into district heating systems in East-
Netherlands” Richard van Leeuwen, Saxion University, The Netherlands i ==L
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NSty 3> DREYY(2):IEA DHC Annex TS3
Session 13: “District Heating and Cooling Networks in an Integrated Energy ,.“

System Context — approaches within the IEA DHC Annex TS3” Ralf-Roman

Schmidt(AIT) EEST > JLE—HEIIEAD M S EIRGH T O S L IEADHCICH?
IEA DHC Annex TS3:Hybrid Energy Networks

Subtask:
A:Technologies and
Synergy

(Aalborg Univ./DK)

B: Tools and
methodologies
(AIT/AT)

C: Case Studies
(NTU/UK, Fraunhofer
IEE/DE)

D: Framework
(RISE/SE, Fraunhofer
IEE/DE
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Wind Solar Biogas Heat Battery

PRODUCTION % ol X

POWER SYSTEM INFRASTRUCTURE

NATURAL GAS INFRASTRUCTURE

DISTRICT HEATING AND COOLING INFRASTRUCTURE

1 11l
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CONVERSION L.J @ |y

Heat
P2G pump CHP

Y [ | @) |[=]
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Gas Heat
tank  store

|

http://www.iea-dhc.org/home.html
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