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2. apmacibu seminars
"Zemas temperaturas centralizéto
siltumapgades sistemu ieviesana”
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Apmaubu seéminara programma 93

LAIKS TEMA LEKTORS Low
13:30 —13:35 Seminara atklasana Dagnija Blumberga
13:35—13:55 levads par zemas temperatdras Dzintars Jaunzems

siltumapgades sistémam

13:55 — 14:55 Zemas temperatdras siltumapgades leva Pakere
pilotprojektu pieméri -1.dala Vladimirs Kirsanovs

14:55—15:10 Partraukums

15:10 — 15: 40 Zemas temperatoras siltumapgades Dagnija Blumberga

pilotprojektu pieméri -2.dala

15:40 —16:10 Zemas temperatioras siltumapgades dzives  Vladimirs Kirsanovs
cikla izmaksu novértéjums:

Belavas pilotprojekts "LowTemp"” projekta

16:10 —16:20 Seminara novértéjums Visi apmeklétaji

- "; EUROPEAN
16:20 —16:45 Diskusija un jautajumi Visi lektori DEVELGPHENT
FUND
PEAN UNION
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levads par zemas temperaturas
siltumapgades sistémam

Dzintars Jaunzems, VASSI, RTU
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LowTEMP apmacibu pakete - Kopsavilkums LowTEMP

Power-2-Heat and Power-2-X

Introduction Financial Aspects

Thermal, Solar Ice and PCM Storages

Intro Climate Protection Policy and Goals Life cycle costs of LTDH projects

Heat Pump Systems

Intro Energy Supply Systems and LTDH Economic efficiency and funding gaps

Energy Supply Systems in Baltic Sea Region Contracting and payment models LT and Floor heating

: : : : Tap water production
Business models and innovative funding P P

Energy Strategies and Pilot Projects structures

Ventilation Systems

Methodology of Development of Energy
Strategies

Technical Aspects Best Practice

Pilot Energy Strategies — Aims and Conditions Best Practice |

Pipe Systems

Pilot Energy Strategy — Examples Combined heat and power (CHP) Best Practice Il

Large Scale Solar Thermal

Pilot Testing Measures

CO2 emission calculation Waste & Surplus Heat

LCA calculation

Large Scale Heat Pumps
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1. Energoapgades sistémas

Energoresursi

Attistiba un inovaciju virziens

T =
aterreg K

Baltic Sea Region
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Energoapgades sistémas LowTEMP

Energoresursi (fosilie un atjaunojamie):

° Ogles

°  Atomenergija

© Saules energija

° Véja energija

° Geotermala energija

° Hidroenergija

° Biomasa

2. attéls: Saules energija (saules PV). Avots: RoyBuri [2]

°  Siltuma parpalikumi

° Siltuma atgUsana

1. Attéls: Véja energija. Avots: Al3xanderD [1]
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Mechanical energy
Fa ktl un Skalt!“ Lighting Climate cooling
. Cee m I - o Process cooling Space heat
Siltumenergija ir vairak ka puse no energijas
gala patérina majsaimniecibas .o
gas
. Household
Process heat 1% 1 87°nl'J|iTI?0not CSOZ = coal
DH tiklu siltumzudumi: (/ electricity
% 23%
o A 5% m district heat
Modernizéti siltumtikli 5-15%. la \

Vecie siltumtikli — Iidz pat 30% un vairak. Warm water

Figure 3: Majsaimniecibu sektora raditas emisijasc Vacija, 2014. Avots: J. Conrad, S. Greif [3]
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Energoresursu ipatsvars Latvijas majsaimniecibas (2017. g.) LowTEMP

B Naftas produkti
m Ogles

B Dabasgaze

= Koksne

W Siltumenergija

m Elektroenergija
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Latvijas majsaimniecibas — elektroenergijas patérina un @D

primaro energoresursu sadalijums

LowTEMP

o Elektroenergijas
patérina sadalijums péc
izmantosanas veida
majsaimiecibas

° Primaro energoresursu
sadalijums
majsaimniecibas sektora

‘ \
‘b 1%
® Privatmajas

m Daudzivoklu ekas

§ TJ

erins

o :m B & 88

Energijas pat

Koksnes
biomasa

Citi

Dabasgaze

Centralizeta
sillumenergija

Naftas produkt I
energoresursi

= Apkure

= DzeseSana

= Karstais tidens
Saldesana

= Apgaismojums

= Edienu gatavoSana

» Elektriskas iekartas

= Citas iekartas
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Energoapgades sistémas LowTEMP

Kopéjais primaro energijas patérins pa resursiem ES (1990-2017)

250 000

o
1990

IEA. Adl rights reserved.

© Coal @ Naturalgas © Nuclear @ Hydro © Wind, solar, etc. @ Biofuels and waste e oil

4. attéls.: Kopéjais primaro enerdijas patérins pa resursiem ES (1990-2017), Avots: IEA [4]
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Latvijas energéetika
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Parveidosanas sektors

T 80000
ol
— 70000 N .
st m Citi fosilie energoresursi
.:ﬁ
!E b0000 B Dizeldegviela
o
E 50000 ® Biogazes
g 40000 = Vs
% 30000 ® Hidro
@
S w Saules
g 20000
"o B Koksne kopa
£ 10000
o m Dabasgaze
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Energoapgades sistémas LowTEMP

100
Other renewables- and hydrogen-based
Fakti un skaitli: %0
Heat pumps
60 P P

© 2019. g. joprojam vairak neka
puse no apkures &
siltumiekartam bija paredzétas 4
fosilajiem resursiem.

20

0 I I I
2010 2015 2020 2025 2030

5. attéls. Pardoto siltumiekartu tehnologijas l1dz 2020. g. un prognozes lidz 2030. g.. Avots:: IEA[5]
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® Wood pellet
= Qil 4.35/0 ® Other

0.5% 1.1%

® Electricity
1%

Energoapgades sistémas ir butiski mainijusas
pedéjos 100 gados;

Natural gas, including
biomethane

37.5%

Vérojama tendence ilgtspé€jigu un Sy
energoefektivaku sistému virzieng; 24K

Vacija DH tiek izmantota 25% majsaimniecibu
jaunbuves;

Visas majsaimniecibas — tikai 14 %.
Electric heat pumps
31%
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Energoapgades sistémas LowTEMP

Ogles Degsana 75 % 321 +98 %
Biomasa DegsSana 75 % 305 +88%*
Mazuts DegsSana 85 % 247 +34 %
LPG Degsana 85 % 215 +17 %
Dabas gaze Degsana 85 % 184 -
Elektriba Pretestiba 100 % 136 -37 %
Elektriba / gaiss-Udens siltumsuknis (SS) Siltumpareja 240 % 136 -7t %
Elektriba / zeme-Udens SS Siltumpareja 340 % 136 -82 %
Elektriba / zeme-Udens SS dzesésanai Siltumpareja 540 % 136 -88 %
AER elektriba / zeme-Udens SS dzesésanai | Siltumpareja 540 % - -100 %
7. attéls. Relativas CO2 emisijas no siltumiekartam. Avots: BEIS [7] *Biomasa ir CO, bilance ir neitrala 'y
" nterreg
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2. Zemas temperaturas
siltumapgades sistémam(LTDH)

DH vesture

Esosas sistémas un pielietojums
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DH vesture LowTEMP
1. paaudzes Tvaiks Oglu tvaika katli un nedaudz

1880-1930 < 200°C kogeneracijas stacijas

2. paaudzes >100°C Oglu un naftas produktu

1930-1980 kogeneracijas stacijas, katlu majas

3. paaudzes <100°C Lielas jaudas kogeneracijas Zemaks spiediens, iespéja integrét
1980- stacijas, kliedetas kogeneracijas dazadus resursus

stacijas, biomasa un atkritumu
sadedzinasana

4. paaudzes Zemak par Vairak AER un siltuma parpalikumi | Zema energijas paterina €kas,
50 - 70°C zemas temperaturas apkures
risinajumi, jauni risinajumi KU
uzsildisanai
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Energy efficiency / temperature level

DH vesture

1G: STEAM
Steam system, steam
in concrete ducts Fes

Temperatume < 200°C
el

~—

—~—

i

Destrict heating god

2G:INSITU
Mw—mm

wwmum

CHP waste

CHP ol

e

Diswrict Heating

3G: PREFABRICATED
Pre-irsulsted pipes

compact
subsstations (also with insulation)
montonng

Metering and

4G: 4th GENERATION
Low enesgy demands

interaction of energy
distribution

2away DH

l

g

&
Detrict cooling grid

iiid

buildings

Development (District Heating generation) /

w

1G/1880-1930

i
2G/1930-1980

1
3G /1980-2020

4G /2020-2050

Ref. Article: 4th Generation District
Heating (4GDH) Integrating smart
thermal grids into future
sustainable energy systems

O

LowTEMP

Figure 8: DH paaudzu laika grafiks. Avots: H. Lund et al. [8]

EMD International A/S
www.emd.dk

interreg

Baltic Sea Region
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Esosas «3. paaudzes» DH raksturo:
Joprojam domineé fosilie resursi

Gari parvades un sadales tikli un augsta turpgaitas temperatuora
rada lielus zudumu = zemaka efektivitate neka lokalajaivai
autonomajai siltumapgadei

lespéjamais monopolstavoklis (konkurences trokums, ilgtermina
ligumsaistibas, requléjums)

Nav isti pielagota augstakai eku siltumnoturibai (jaunbuves, eku
atjaunosanau.c.)
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«4. paaudzes» DH prieksrocibas
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LowTEMP

Siltumtikli ar samazinatu turpgaitas (55 ° C [idz 70 ° C) un atgaitas
temperatiru (25 ° C [idz 40 ° C)

 LTDH var bitiski veicinat ilgtspé&jigu un energoefektivu
energoresursu izmantosanu;

+ Pielagosanas zemakam temperatiram zema energijas patérina @w“’
eku zonas samazina nepieciesamo siltuma slodzi “
B | o ‘ ) N =
* lespéjams integrét dazadus AER (geotermalo un saules energiju) o
un siltuma parpalikumus commERcAL ?' %g
- Samazinati siltuma zudumi no siltumtikliem (uzlabota | M"“pcm s s
R . — s - - field of DH %l‘”
siltumizolacija un zemakas temperaturas) l 3%
BUILDINGS & consiiim o ;
\ o oo 35
P p———— -
ﬂll'“i.nterre EUROPEAN
19 g REGIONAL
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Low

Pastav abu veidu pieslegumi DH;

Tiesas (atkariga piesleguma): DH un patérétaja sistéma nav atdalita, praktiski tas pats
siltumneséjs plUst abas sistémas. Ir ierobezotaka iespéja kontrolét;

Netiesas (neatkariga piesléguma): DH un patérataja sistému atdala ar siltummaini. KU Gdeni
vienmér sagatavo ar neatkarigo pieslegumu;

Praktiski Sobrid izmanto neatkariga pieslégumu.

'll.
+lnterreg

Baltic Sea Region
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DH — tiesa (atkariga) piesleguma un netiesa (neatkariga)
piesleguma siltumapgades sistémas

&

o Galvenas atskiribas:

Turpgaitas temperatira DH = maksimala turpgaitas
temperatura pateretaja puse

Maksimalo temperatUru patérétaja puse var requlét
atbilstosi vajadzibam

Siltumneséja papildinasana nav nepiecieSama
paterétaja puse

Nepieciesamibas gadijuma un, ja ir iesp&jams,
sistému papildina no DH

Sistémas nav hidrauliski un tehniski atdalitas

Sistémas ir hidrauliski un tehniski atdalitas

Siltummezgls var funkcionét bez elektribas
piesléguma

NepiecieSams elektribas pieslegums

21
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Tiesa (atkariga) piesleguma sistémas LowTEMP

DISTRICT HEATING
DOMESTIC HOT SUPPLY
WATER CIRCULATION ——— <
™I

DISTRICT HEATING
=2 RETURN
P SPACE HEATING RETURN
I 28
COLD WATER %L SPACE HEATING SUPPLY
 —e D »
l mmmml
- Figure 12: Direct heating systems. Source: Euroheat & Power [12]
gm@wg&-mk????i[
Pressur St off Corfrel vabe, Non refurn Safety  Pump  Strainer Balinc, Draining Senses Thems. Mano. Thermestat Heat Accurndator
@I, controler  valve  actuator valve Vv valve  vale meter  meter exchanger

"interreg

Baltic Sea Region
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IGRID temperaturu zonu risinajums
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LowTEMP

Merkis

Tiesa (atkariga) piesleguma sistemu gadijuma, ir
lespejams pazeminat turpgaitas temperaturu pa
zonam vai noteiktiem klientiem, pielietojot
jaucejvarstus.

Piemeérs: Grundfos iGRID temperatiru zonu
risinajums, kas aprikots ar Grundfos Temperature
Optimisation (GTO) sistemu

Siltumtiklu shéma
DH siltumtiklu shéma pirms un péc iGRID sistemas
IstenoSanas ir paradita g. attéla.

14. attéls: DH siltumtiklu shéma pirms un péc iGRID sistemas istenosanas.

24

Avots: Grundfos [13]
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IGRID temperaturu zonu risinajums
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LowTEMP

Risinajums

Sajauksanas kontUrs, kura atgaitas siltumneséjs tiek sajaukts ar
turpgaitas siltumneséju, lai samazinatu temperatiru lidz
nepiecieSamajam limenim katrai temperatiru zonai.

Brivas plUsmas risinajums izmanto 2 cirkulacijas suknus.
Turpgaitas linija suknis pielago plismas spiedienu. Apvada
esosais suknis starp turpgaitu un atgaidu pielago sekundaro
plGsmas temperatiru [idz nepieciesamajam limenim. Sads
risinajums novérs spiediena zudumus un nodrosSina augstu
darbibas drosibu.

Skérsplosmas risinajums izmanto magistralo tiklu stkna radito
spiedienu. Efektivitate tiek paaugstinata pazeminot turpgaitas
temperatUru sajaucot turpgaitu un atgaitas plusmas. Te nav
iespéjams samazinat spiedienu lokali. Risinajums ir vienkarss,
uzticams un samazina spiediena zudumus no varstiem.

Brivas plusmas Shunt pump solution

Figure 15: The Grundfos Temperature Optimisation (GTO) units in various
configurations. Source: Grundfos [13]
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Zemas temperaturas zonas pilotprojekts Kopenhagena
TemperatUru zonu risinajums tika izmantots, lai samazinatu
vidéjo turpgaitas temperaturu (privatmaju un daudzdzivoklu éku
zona) 79°C lidz 60°C (11. attéls). Pirms tam, nominala turpgaitas
temperatidra bija 1120°C.

Vidéjais siltumenergijas patérins:

16. attéls: Zemas temperatiras zonas pilotprojekts
Kopenhagena. Avots: Grundfos [13]

9 000 MWh/gada Hirms Tec
Videjas temperatiras (turpgaita/atgaita
[°C]J P (turpgaita/atgaita) 29/ 48 60/ 38
Siltuma zudumi tiklos [MWh] 2 570 1 950
Papildu energijas patérins sukniem 5 o
[MWh/gada o
leguvums: siltuma zudumi tiklos samazinati par 24 %
CO, emisiju samazinajums: 47 tonnas
Vienkarsotais atmaksasanas periods: ~3 gadi
26
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3. Pétnieciba un projekti
Eiropas siltumapgades cela karte

LowTEMP

Aarlborgas universitate

[ =
“laterreg K
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Konsorcijs ar 24 partneriem no pétniecibas, siltumapgades nozares, industrijas un
politikas veidotajiem

Pétijumi par zema oglekla siltumapgades sistémam
Pirmais Eiropas siltumapgades atlants péc apkures un dzeséSanas pieprasijuma Eiropa

Siltumapgades dekarbonizacijas cela kartes 14 ES dalibvalstim, kas sastada ~8o0 % no
visam siltumapgades raditajam emisijam

ES izmanto vairak siltumenergijas elektribas generacijai neka ir kopgjais pieprasijums
péc siltumal!

Pétijumi ir publiski pieejami un izmantojami

Finansetajs: Horizon 2020

"interreg

Baltic Sea Region

EUROPEAN UNION
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Lielakais pétniecibas centrs ar > 400 pétniekiem

Fokuséjas uz DH un zema oglekla siltumapgades risinajumiem

Sadarbojas ar publisko un privato sektoru pielietojamu risinajumu meklésana
4. paaudzes DH sistemu vadosa institUtcija

PlGsmu un siltumapgades sistemu komponensu izpétes laboratorijas

#1 Eiropa un #8 pasaulé péc tehniskajiem pétijumiem (avots: US News & World Report
2018)

o
+lnterreg
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ES finanséts izpétes projekts Batijas juras regiona

24 partneri no 8 valstim

Informacijas un zinasanu apmaina, atbalsts pasvaldibam par DH
Apmacibu seminari

Zinasanu platforma ar paraugprakses piemériem un pilotprojektiem

EUROPEAN
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... Potencials un nakotnes
perspektiva

Cela uz 2050. gadu
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ES (un LV) mérkis ir klimatneitralitate 2050. gada
Paaugstinat energoefektivitati, palielinat AER izmantosanu, samazinat SEG emisijas

LTDH (un DH) ir ar lielu potencialu un iespéjam integré AER un zema oglekla
energoresursus

Energoefektivitate — minimali siltuma zudumi

Siltumapgade 1stenota kombinéjot centralizétu un decentralizétu pieeju

"interreg

Baltic Sea Region
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Kontaktinformacija
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ZEBAU GmbH
Centre for Energy, Construction, Architecture
and the Environment

Jan Gerbitz
Andreas Brol3ette
Merle Petersen

Grol3e Elbstral3e 146
22767 Hamburg
Germany

E-mail: info@zebau.de
Tel: +49 40-380384 -0
www.zebau.de

Pielagoja / moduli tulkoja:

Rigas Tehniska Universitate

Elektrotehnikas un vides inzenierzinatnu fakultate
Vides aizsardzibas un siltuma sistemu institUts

Dagnija Blumberga, Profesore
Francesko Romagnoli, Profesors
Dzintars Jaunzems, Docents
leva Pakere, Docente

Vladimirs Kirsanovs, Docents

Azenes iela 12/1-609
1048 Riga
Latvija

E-pasts: dagnija.blumberga@rtu.lv
Talr:+371 67089943

www.rtu.lv, www.videszinatne.lv
www.lowtemp.eu
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