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mmm Energija mmIndustrijski procesi === Kmetijstvo === Odpadki ———Delez energij

Vir: [JS-CEU
1986: 20,5 MtCO,,,,, (bazno leto Kjoto) Cilj EU 2030: -40 %99, el
2005: 20,6 MtCO,q, AR 2

2017: 17,5 MtCOzekv_ '1 5%2005 (dO 2030: neETS: '1 5%2005, ETS '43%2005)
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Projekcija 2020:
Bruto konéna raba: 58,6 TWh 1% ~ 600 GWh, ¢

OVE: 12,7 TWh 21,6% - Cilj 25% = 14,7TWh + 2TWh +3,4%t
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Energetska bilanca
gospodinjstev

« Stanovanjski sektor predstavlja
23% celotne konCne rabe
energije.

« ZmanjSanje rabe za 20,9% v
primerjavi z letom 2009.

* 45% delez OVE v letu 2017.

* Med energenti prevladuje lesna
biomasa.

* V zadnjem desetletju opazna
rast solarne energije in toplotnih
crpalk.
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Daljinski sistemi v Sloveniji

A

* V Sloveniji imamo (vsaj) 96

'K\. | u
sistemov DO, od tega 27 na m 3 k&
R

lesno biomaso. ),

* Razvoj sistemov zaznamujeta s ‘“
dva vidika: (1) izboljSuje se O —

uinkovitost sistemov in (2) Delez OVE v sistemih DO (vir: semafor.podnebﬁllvfa{t.)?t2050.SI)

povecuje se raznolikost virov za

Kotli ostalo; 1%

prOiZVOd njo toplote . Geotermalna;

S 10%

« Z uvajanjem 4 generacije oo, ‘

plamgsa; 5%
SPTEOVE; 10%

- o SPTE ———
zagotavila stroskovna B

1%

sistemov se bo dodatno

ucCinkovitost dekarbonizacije

Struktura proizvodnje toplote (vir: IJS-CEU)
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Razvoj modela izrabe plitve
geotermalne energije v Sloveniji

Exd Smart Energy
Systems and 4th
energije v Sloveniji do leta 2050, za projekt @Jii:j Generation DiStriCt

LIFE ClimatePath2050 (LIFE 16 4DH Heating
GIC/51/000043)

Analize potenciala plitve geotermalne

Konéno porodilo

Pathway for shallow geothermal energy potential in district heating systems
development in Slovenia

G stegnart, M. Cesen’, J. Caman, A. UrbanGie, 5. Merse’, . Pestotnik’ J. Prestor’, . Stanicict

Sicvrio

Sectogict Survey o v imicee 14, 1000 uiona, Soversa

“Corresponding and presenting author.

lber: 00386 1 per Stegnar)
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Abstract

‘energy by 2050. That transiton should include, beside extensive heat savings and traditional use of

biomass for heating, the large-scale implementation of distrct heating in urban areas and

electrfcation of the heating sector, primarily using heat pumps in rural areas and introducing the
Inthi

Afi 'k for estimation of technical and
potential of shallow geothermal energy in individual

for district heating and use of geothermal energy for heating in Slovenla is identified, based on
geographical energy

Ljubljans, jul 2018

potential. and district heating systems: A case study of Slovenia

Highiy efficent distict heating systems have a significant potential for primary energy sevings and
reduction of of waste heat and

Inord:
t0 ensure the optimal level of district heating penetration in the heating sector, a comprehensive
analysts was performe fure heat demand,
and foreseen energy savings measures. Based on heat demand, the technical and economically

Gaiper St D. S, M. Cecot, 7 Cibmant, S Pestomi¥, J Precor, A Unbanie, S Marké

L Gulogia ey o Sovoia. D 1. 1000 Kb St

(2017-2018)

feasible distict heating potential was determined using the GIS heat map. A geothermal energy
potential assessment methodology was developed and results incorporated in the heat map,
providing necessary data for future analysts and planing, efther centralised or decentralised smart
heating systems.

0

Head demand mapping is based on a bottom-up model of the buiding stock in order to ensure
suffciently accurate and comprehensive analysis of energy balance of the residential and non- Abstract
residential bulding stock.Since the heat demand models are physics-based, the number of nputs

required to estimate the energy consumption of each buiking is large. The model ntegrates four
pubicy available databases, by which it is possile to determine the current state of the thermal 2
envelope and technical syst based
{orhesingand domest ot water Py by 2050 Foposesa

I g (
perfomes. It taes o scount wate wter Sstems in llvil qufers and borehoe hest y i

temperature, thermal conducivy, hat flux an heat capacty. The criera o one half o the BHE
depth as a minimum distance between diferent neighbouring BHE instalatons was introdced in
order to liminate thermal influence on each other. Furthermore, depending on the presence of paper
special geologica conditons or protected areas, areas of narrowest and narrower water potaction ¥

network areas,

ifferent building types and usage profiles was

E
0N 100100 m grid using G5.

A framework for estimation of technical and economic
potential of shallow geothermal energy in individual
and district heating systems: A case study of Slovenia

(noy

Gatper Stegnar**, D. Stanicic’, M Ceser’, J CEman’, 5. Pestatmii’, J. Prestor’, 4. Urbanéi”, 5. Merse®
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Upostevani vidiki

TOPLOTA: IzraCun potrebne toplote za ogrevanje in pripravo tole vode
na podlagi dejanskega stanja stavb iz javno dostopnih baz podatkov.
TLA: - ovire: obmocja izkljucCitev in obmocja opozoril
- dejavniki: povrsinska temperatura tal, temp. prevodnost
zemljin in kamnin, gostota geoloskih plasti, prostorninska
toplotna zmogljivost
EKONOMSKA ANALIZA: analiza vsezivljenjskih stroSkov (LCC)

ZdruZen prikaz obmotij omejitev Y’ <
{ L ® m Karta toplatne prevodnasti (W/(mK)) kamnin o
ey N s trdnib tal 1 \l\ -
ol : v Hlurska S —_— W 3
-~ i =, W

.
".-z.,_ i zamiljin v Sloveniji
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Rezultati na nacionalni in ) ittt |
lokalni ravni

Levo zgoraj: tehniéni potencial GE v
Sloveniji

Levo spodaj: obmoc¢ja vodonosnika v
Mestni obc¢ini Maribor (MOM)

Desno spodaj: tehni€ni potencial za
izrabo vodonosnika v MOM
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Novi centralizirani sistemi
METODE
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Novi centralizirani sistemi -

REZULTATI

Potencial:
za nova DO:

1,67 TWh/a v 757 sistemih
mikro DH:

0,94 TWh/a v 1640 sistemih

Primerjava

Poraba geotermalne energije

v gospodinjstvih je v letu
2017 znasala 0,092 TWh/a
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Potencial za nove sisteme kL N
daljinskega ogrevanja (primeri)
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Novi decentralizirani sistemi - s 1
M ETOD E Obmocje z ved tipi
stavb z razlicnimi
potrebami po
ogrevanju in pripravi
STV.

i

Enostanovanjske stavbe

k l

VecCstanovanjske stavbe

Nestanovanjske stavbe
Identifikacija potenciala:
|zbor stavbe z najvecjo porabo
energijo

100% oskrba s plitvo geotermalno
energijo

Ponovitev koraka 1 dokler ne
zmanjka potenciala




I Novi decentralizirani sistemi -  somemsee 1 1
REZULTATI

TehnicCni potencial plitve
geotermalne energije za
namen ogrevanja in priprave
STV:

6,93 TWh/a

Primerjava

Poraba ELKO v
gospodinjstvin je v letu 2017
znasala: 0,93 TWh/a




Vloga plitve geotermije v

celotni energetski bilanci

 Struktura tehnologij je
odvisna od novih
sistemov dalinskega
ogrevanja, kjer je Se
vsaj 50% potenciala.

* Potencial OVE v novih
DO je znaten.

» Zaradi razprSene
poselitve verjetno ne
bo mogocCe oskrbovati
stavb iz DO v 50%
delezu (povprecje EU) v
celotnem delezu rabe
energije.
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Potrebna foplota [PJ]
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Poselitev
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Stanje DO danes:
13% 20%?

Stanje DO 20350
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2015 2020 2025 2030 2035 2040 2045 2050

WAM WAM WAM-A

Potencial (novi sistemi)

Minimalen nivo odjema MWh/ha 350 200 100
Daljinska toplota PJ 3,72 7,5 10,7
Geo. en. vodonosnika PJ 1,3 2,17 3,17
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Zakljugki

* |zraba plitve geotermalne energije v Sloveniji je v
porastu.

« Ekonomski in tehnicni potencial za nove centralizirane
sisteme je znaten, ampak ga ni povsod mogocCe koristiti
v celoti kot edini vir za proizvodnjo energije.

» Plitva geotermalna energije z geosondami se kaze kot
priloznost za individualne, decentralizirane sisteme, se
posebej pri novih stavbah. Pri energetskin prenovah je
potrebna LCC analiza.



.:‘ Institut “Jozef Stefan”
®4® Center za energetsko ucinkovitost 17

Zakljugki

* Potencial geotermalnih sistemov, ki izkoriSCajo energijo
vodonosnikov je znaten in predstavlja eno izmed
glavnih usmeritev pri izrabi okolju prijaznim virov
energije in dekarbonizaciji stavb.

« Toplotne karte se izkazujejo kot mocCno orodje pri
nacionalnem in lokalnem nacrtovanju, zato bodo
postale sestavni del podnebno-energetskih nacrtov in
strateskih dokumentov.



Kljucni izzivi — zanesljivost SR e | 1
in konkurencnost oskrbe
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Zmanjsanje potreb po energiji v vseh

sektorjih (URE + OVE)

Delez samozadostnosti el. en.
proizvodnja, rezervne kapacitete,...

Razvoj OVE-E: umescanje v prostor, Natura
2000, podporni mehanizmi, uvoz?
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