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ESTIS-e koolitused 2020. aastal

kWYl Kaugkute ja kaugjahutuse teemaline koolitus

* Koolituse kava lukus, avalikustame kaesoleval nadalal
» Lektorid ja teemad:

Andres Siirde, Timo Tatar, Teet Tark

Kaugkute ja kaugjahutuse arend ja trendid, KVJ valjakutsed seoses liginullenergiahoonete
nduetega, Kaugkute ja kaugjahutuse perspektiiv riigi seisukohalt, Hoonesiseste jahutuse
susteemide projekteerimine kaugjahutuse seisukohalt, Kaugkutte arendus teistes riikides

LGELIPIPIIR Soojusenergeetika valdkonna koolitus (kaugkute, gaas, soojus-
allikad, soojusseadmed, kulmaseadmed, soojusmajandus)

- Koolituse kava lukus 2020 aasta alguses (korraldame koost6ds TTU Avatud Ulikooliga)
« Maht: ca40 TP
» Osalejate arv: ca 30-40
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Tanased teemad

Kaugjahutuse vorgu arendamine ja 2. polvkonna areng

Kaugkuttevorgu tagasivoolu alandamise
praktilised voimalused (Austria kaugkittevorgu naitel)

Madaltemperatuurilise kaugkuttevorgu arendamine
korgetemperatuurilise kaugkuttevorgu tagasivoolu abil

(Paekalda piirkonna case study) |
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Energia kulu kodumajapidamistes

Heating & Cooling represents Heating & Hot water, in EU houselohds

50% of the EU total annual account for 79% of total final energy use
energy consumptlon

Energy consumption in EU households
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Esimene EU strateegia kuttele ja jahutusele alles 2016!

European

Commission
e e

Europe launches its
1st Heating & Cooling
strategy.

Homes, buildings and industries
will become more efficient
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v /e
vVmss /e
ec.europa. eulenergy m

m—

@Energy4Europe
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Mis juhtub kaugkuttega EU-s 2050-ks?

Five key takeaways:

70 bn EUR Approx. 30%

reduction in total energy —— Decarbonizing , reduction of space-
system costs per year : the European heating heating demands
and cooling sectorby -
2050
based on the cignificant
potential of district energy

and energy efficiency
in europe

120 TWh

additional annual primary
energy savings thorugh low-
temperature district heating

Significant
energy savings thorugh
a demand-driven system

16,500

new district heating systems
to be built before 2035
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First semester 2019

EUR per kWh
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34 Companies that
offering district
cooling in Sweden

Absorption chillers

Heat pump (Cooling
production)

Conventional compressor

Free cooling

Fortum Varme, AB s.m. Stockholms stad
Goteborg Energi AB

Tekniska Verken i Linképing AB
Norrenergi AB

Vattenfall AB Varme
Malarenergi AB

Oresundskraft AB

Umea Energi AB

Eskilstuna Energi & Miljo AB
Ovik Energi AB

Jénkoping Energi AB

Boras Energi och Miljé AB
Halmstads Energi och Miljé AB
Statkraft Virme AB
Sollentuna Energi AB

Falu Energi & Vatten AB
Kalmar Energi Viarme AB
Sundsvall Energi AB
Affarsverken Karlskrona AB
Gotlands Energi AB

Luled Energi AB

Finspangs Tekniska Verk AB
Borldnge Energi AB

Uddevalla Energi AB

Vaxjo Energi AB*

Telge Nat AB*

Sodertorns Fjdrrvarme AB*
Ronneby Milj6 och Teknik AB*
Karlshamn Energi AB*

0%
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Kaug-
Jahutus
Rootsis

M Kyla fran varmepump

M Absorptionskyla

M Fjarrkyla fran kylmaskin

W Frikyla

Fjarrkyla fran "annan I6sning"
1 I

I

25% 50% 75% 100%
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Naidis Goteborgist — ajalugu

+ 2002: our first DC network were built "~ AL
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Rootsi KJ

muuk + vorgu
pikkus

Vordluseks (kaugkute):

« Muauk 50 000 GWh
« Vork 25 000 km

CONSULT

DC Delivery and network in Sweden
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District cooling main selling point

High delivery dependability (99.7% in the agreement)
The subcentral only requires one investment,

Takes little space and is quiet

Simple, with total operating and cost control

No worries with new refrigerant laws

You do not need personal with refrigerator skills

Stable price with index control

£t 0o 0o U o0 o0 o0 D

Energy efficient with low power consumption. COP of 9

Underhillskostnader

Alterrnativ

Fiarrkyl

>
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(3 Gateborg Energi

District cooling customers in Gothenburg

Data centre Hospital

Hotel

Office
Mall

Nu ska Goteborg fa
bukt med buliret

Takflaktar stor goteborgarna mest

It tﬁ ’; . ; ‘& 1

Dunkande musik och berusade manniskor | all ara, Men det som s16r goteborgama mest ar
brummande fakiar

Fota: OSCAR MAGNUSSONbidbyran

Brummande fldktar och kylanlaggningar stér giteborgarnas
somn allra mest.

- Klagomalen pa de héar lagfrekventa ljuden okar i centrala
stan, sdger Bjorn Narlundh, utredningschef pa
miljoforvaltningen.

Dunkande musik frén krogar, berusade
manniskor pa uteserveringarna och oljud fran
trafiken &r valkénda bullerproblem for
nérboende. Men det allra vanligaste
bullerklagomalet i Géteborg ror flaktar och
kylanlaggningar, ofta pa innegardar.
Miljgférvaltningen haller just nu pa med en
utredning.
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Kaugjahutuse

vork

oteborgis
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Price model today and in the past

During the build up phase (2002-2015) we gave the customer a price that
matched their alternative.

- Quickly get a customer base that can carry the initial investment and
organization costs.

- Be more competitiveness since you can always match customers alternative
- Demanding and can be perceived as unfair.

Today we use a price list. (2016-today)
Season Price Energy Month

Winter 170 kr/MWh januari, februari, mars, december

Spring fautumn 260 kr/MWh april, oktober, november

Summer 330 ki/MWh mayj, juni, juli, augusti, septernber

" Max power Fixed price Variable price
0-50 kW 5 000 kr/far 720 ki/kW

| 51-100 kW 10 000 kr/ar 620 kr/kW

101-201 kW 16 000 kr/ar 560 kr/kW

201-300 kW 52000 kr/ar 380 kr/kW

301-500 kW 67 000 krjar 330 kr/kW

501-1000 kW  102000kr/ar 260 kr/kW

1000 kW- 122000 krfar 240 kr/kW

CONSULT

Kaugjahutuse
maksumus

oteborgis
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Kaugjahutus Eestis

HEAT
CONSULT

Aleksandr Ledvanov, Igor Krupenski | Kaugkute ja kaugjahutus| 16.12.2019 | www.heatconsult.com




Kaugjahutuse potentsiaal

Tallinnas

Andmekeskus

 Buroohooned
 Kaubanduskeskused Hotell
* haiglad (?)

« serverid (?)

MW ja MWh ?!

Kaubandus-
keskus

Haigla

Kaugjahutuse
kliendid
Goteborgis

HEAT
CONSULT

Buroo-
hoone
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Kaugjahutuse 2.polvkond?

Temperature ! S

[°C]
-« - River Temperature

“Low Delta-T =
Syndrome” -
Reduces
Free Cooling
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N
Temperature Y .
[uC] - - - River Temperature

25 — Avail_ Free Cooling Temperature

= Supply Temperature

20 s, | — Return Temperature

15

12-16 °C
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Kuidas motiveerida alandada tagasivoolu?
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LOW TEMPERATURE DISTRICT HEATING NETWORK ENERGY CASCADE CONNECTION
TO RETURN LINE OF HIGH TEMPERATURE DISTRICT HEATING NETWORK

I.Krupenski, A.Volkova, A.Ledvanov, E.Latosov, A.Hlebnikov, K.Lepiksaar, V.Masatin
Tallinn University of Technology, HeatConsult OU, Utilitas Tallinn AS

Ettekanne:

Smart Energy Systems konverentsil
P ae ka I d a Kopenhagenis septembriis
Teadusartikkel (1.1):

ajakiri ,Energy”, plaanime avaldada
jargmise aasta esimeses pooles

case study
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1G: STEAM 2G: IN SITU 3G: PREFABRICATED 4G: 4th GENERATION
A Steam system, steam pipes Pressurised hot-water system Pre-insulated pnpes Low energy demands
in concrete ducts Heavy equipment Industrialised comp Smart energ¥ (optimum
Large “build on site” stations substations (also with Insulanon) interaction of energy
Metering and monitoring sources, distribution
<200°C and consumption)
DH flow 2-way DH

>100°C

DH return

<80°C

Energy efficiency / temperature level

<45°C
Data center

50-60°C (70°C)
(ULTDH <50°C)
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/" Arendus 180 000 m?2 P&randakiite + soe vesi

= 17 ha 37 hoonet (korterelamud)  Soojuslik voimsus 15 MW
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Ja 3b 3c
HTDH RETURN HTDH RETURN MR SHINT LTDH RETURN HTDH RETURN MANE SR LTDH RETURN
HTDH FLOW @ HTDH FLOW LTDH FLOW @ HTDH FLOW
B < FQ Dl CONSUMERS
HTDH RETURN
(LTDH FLOW) = -~ LTDH FLOW
Table 2: Energy production increase due to return temperature decrease by 1°C
Benefit Capacity Working Produced Heat sources 1. Talfinna CHP 1
electrical power 25 MW.;
& heat ity 49 MWip,;
increase hours energy e
Additional electricity generation in | 100 kW 8400 h 840 MWhe ttal hest 67 MWn (withFGC);
5 ps mainly and peat;
Tallinna CHP 1 el proetion 100 e T
Additional electricity generation in | 100 kW, 8400 h 840 MWhg, L W
. heat capacity 76,5 MW,,;
Tal |In|"|a CH P 2 fuel: wt?od cﬁips mainly and peat;
ey s . heat production (100% wood chips) 320 GWhy,

Additional heat recovery generation | 300 kW, 8400 h 2 520 MWhyy, electrical production 150 GWh
in Ta |||n na CH P 1 Network parameters Length ~140 km, average diameter 287 mm.

Average ambient temperature | +2.3°C
Additional heat recovery generation | 300 kW, 5700 h 1710 MWhy, during heating period

Supply temperature of HTDHN +84°C
in Ta ||II"I na CH P 2 Average HTDHN heat load 123.5
Aleksandr Ledvanov, Igor Krupenski | Kaugkute ja kaugjahutus| 16.12.2019 | www.heatconsult.com




Arvutused

Table 3: Length of DH piping for 1st and 2nd options

* 1m of piping is 1m feed pipe + 1m return

pipe

Aleksandr Ledvanov, Igor Krupenski

Length of DH piping, m* Table 4: Benefits due to 2" option implementation
Cption 1 z Benefit Amount Price Income
DN300 102 A3 Heat losses decrease in large DH networks | 207 MWh 35 EUR/MWh 7 245 EUR
DN250 217 67 Electricity generation increase 400 MWh. | 90 EUR/MWh | 36000 EUR
DN200 212 337 Heat recovery increase in FGC 1015 MWh | 35 EUR/MWh | 35525 EUR
DN150 208 110 Heat loss savings in new LTDHN sector 31 MWh 35 EUR/MWh 1085 EUR
DN125 176 85 Total | 79 855 EUR
DN100 35 13
D80 >/ 44 Pipi ithout | Fitti Pipi ith P i Heat h

IPINE withou ITTINES IPINE WI umpin eat excnangers

DiNo> U it Option fitEc)ings (EUR) (EUR)g fitr‘zings (EUR) statign EgEUR) (EUR) ° Total
DN5S0 4 1 200,246 | 103,922 304,168 0 41,050 | 345,218
TOTAL 1118 1080 2 228,488 56,396 284,884 49,100 77,514 | 411,498
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EUR
200,000
150,000 ' . The return
temperature of the
100,000 main network will
gradually decrease by
50,000 approximately 0.39 °C
from 49.7°C to
i 49.31°C throughout
the heating season
-50,000 -
-100,000
0 1 2 3 5 10
project years
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Kokkuvote

Hetkeolukord

- Ei paku suurt huvi Arendajatele

- Pakuks huvi Vorguvaldajale (soojatootjatele)

Voimalikud win-win-win variandid

- Tariifide sUsteem (nt odavam Tarbija jaoks, vaiksem

primaarenergia tegur...)

- Osa investeeringutest katab Vorguoperaator (vaiksem

investeering Arendajal)
- Tarbija suhtumine / arusaam

CONSULT

-

MEIE-AJA S
KANGELANE

KAUGKUTTEKLIENT SAASTAB LOODUST IGA PAEV
’ - .’,"-‘-f--‘ -

© UTILITAS!I}*- |

UTILITAS.EE

Aleksandr Ledvanov, Igor Krupenski
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Reovesi soojuskandjana?

Hot waste
water

Decentralised

heat
utilisation

Excess Heat

Public sewer

!

Local
Heating

Excess heat

producer
Centralised

heat
utilisation

Heat exchanger

Excess Heat Secondary

circuit i
Public sewer

Schematic representation of the heat distribution over the existing wastewater network (Fritz 2019) source: Schratz 2018 source: Badenova 2007
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