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TonnoBOAHU LEBKU — NMPaKTUYHN UCKYCTBA
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Thermaflex — PelueHunja 3a ogp>knmem Mpexun 3a
LleHTparnHo rpeewe U nagexwe

DISTRICT ENERGY
$ IN CITIES
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https://thermaflex.com/en/posts/accelerating-the-energy-transition-thermaflex-among-14-companies-to-join-united-nations-district-energy-in-cities-program

HEATING AND COOLING

IN THE EUROPEAN ENERGY TRANSITION
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%h flex® M3Bop: EU Brochure Heating and Cooling in the European Energy Transition
ermariex



[Mpenopaku og Heat Road Map Europe
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YeTBpTa reHepauumja = HUCKU TeMmnepaTypu
50-60°C (70°C)

1G: STEAM 2G: IN SITU 3G: PREFABRICATED 4G: 4th GENERATION
Steam system, steam pipes Pressurised hot-water system Pre-insulated pipes Low energy demands
in concrete ducts Heavy equipment Industrialised compact Smart energy (optimum
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Temperature < 200°C Metering and monitoring sources, distribution
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YeTBpTa reHepaumja = Huckm temneparypu

50-60°C (70°C)
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Temu:

- pas3nnyHN BMOOBU Ha LEBKKU, NPpeaHOCTU/HegoCcTaToUN
- TUMNYHU 3arybu Ha TonnuHa

- KO nputucoun ga ce Kkopucrart?

- TemnepaTypHn HMBOA

- KBanNUTET Ha Boaa

- TUNUYHN MHBECTULINK NO MeTap (BKNy4yBajkn TPOLLOLUM 3a KoMNake 1 Apyru
3adpatn)

- WITO Aa ce 3eMe npeaBsua nNpu nnaHnpaHkeTo?
- Ha WITO Aa ce BHMMaBa Npu NnosioXKyBawe Ha LeBKUTE
- Hay4yeHu nekuumn (CoOBeTU N NPaKTUYHU UCKYCTBA)
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[lpuMmeHa BO cucTem 3a LeHTpParnHo
rpeewse/llpernen

TemnepaTpr n npuTtucouu

PEX/PE/PE

PEX/PUR/PE

PB/PO/PE

Steel/PUR/PE
140
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U3onupaHu ueBKu
(Pre-insulated pipes)
—————

Temnepatypa ++++

OTnop Ha NPUTUCOK ++++ ++ + +
3aBapyBame ++++ ++++ + +
dnekcmbunHoct + ++++ ++ +++
TexuHa + ++++ +++ +++
MotpebHo Bpeme 3a

MHCTanauuja + ++++ ++ +++
OTNOPHOCT HAa XEMUCKH

peakuumn + +++ +++ +++
Cuna Ha eKcnaH3suja + +++ +++ D
OnTopHoOCT Ha aedopmaLum ++++ +++ ++ ++

OpnunyHo +++ [lobpo +++ [loBonHo ++ Cnab6o +
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KapakTepuctuku

[MpecmeTtanm 3a 50
rod. paboTeH Bek Ha
Temneparypu og
70°C n nputmncoumn

000

oA 10bar
PB-1 PP-R (1) PP-R PE-X PVC-C

Pipe OD, mm 40 40 40 40 40
Pipe ID, mm 32.6 26.6 24.0 29.0 31.0
Pipe wall thickness, mm 3.7 6.7 8.0 55 45
Standard Dimension
Ratio (SDR) 11 6 5 7.3 9
Pipe inner section area,

2 835 556 452 661 755
mm
Flow speed @ 2.4 3.6 4.4 3.0 2.6
2 liters/second, m/s
Pressure loss @
2 liters/second, mbar/m 3 =0 et EE 2

thermaflex®
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Cnopeaba Ha NNacTU4YHU UeBKU

Pipe Weight and Hydrodynamic Efficiency

PE-X

PB-1 PE-RT I PE-RT | PP-R PVC-C
Flexibility @ @ @ @
| e @ Q. Q. o
@\V=2l/s
18 mbar/m 33 mbar/m 50 mbar/m 80 mbar/m 24 mbar/m

(Calculated for application class 2, based on ISO 15874 / 15875/ 15876/ 15877, 22391)

hermaflex®

[MpecmeTanu
3a paboreH
Bek o 50 roAa.
Ha 70°C, 10bar



Cnopeaba Ha NNacTU4YHU UeBKU

Comparison of polymers used in piping systems

PB-1 PP-R PE-X BPVC-C
Impact Toughness it ++ . +
Chemical Resistance it F . +
Flexibility e =+ e +
Creep Resistance +HE 4 HH HH
Pressure Resistance it ++ 4 .
Weldahility HhEE it + =+

Excellent ++++ Good +++ Fair ++ Poor +
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Koposuja
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Kopo3uja

Yennyum ueBku:

1 mg O, pearupa co
/ mQg 4YenukK

10-13 mg
KopoAupaH ocTaTtok

> [loTpeba oA
TpeTmaH 3a Bogaral

ﬁ:h ermaflex®




dopmupame Ha
BOAEH KaMeH

TonnaTta Boaa
npeausBuKyBa BOAEH
KaMeH

PB ueBkurte
OoCTaHyBaaT 4YMCTHU
nopaau
Nyn3aTopHNOT edekT
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3aryoun Ha TonnuHa — Kny4deH chakrtop

1. Temneparypa:

- 12% HamanyBah€ Ha 3aryou npu CHUXyBah€ Ha
Temnepatypute 3a 10°C

2. MpoekTnparwe Ha mpexara:

- MHBecTUuMCKMUTE N onepaTMBHUTE TPOLLIOLM MOXe Ja ce
HamarnaTt CO ONTMMAarnHO NPOEKTUPaHe N AUMEH3NOHNPaHE
Ha MpexaTa

3. M3onauunja Ha cuctemoT

4. KapakTepuCTUKM Ha NoYBa — BaXXHWU 32 JONTOPOYHOCT
Ha CUCTEeMOT:

- BRara, cocToj6a Ha noysa, NoA3eMHU BOAM
hermaflex® .
thermaflex”  rnopHocT Ha andyamja Ha BopaTa




KapakTepucTukm Ha nsonauuja

NMonunypetaHcka (PUR) nsonauunja 94% 3aTBopeHn Kenum
OTnopHocT Ha audysuja Ha Boga K 30 — 100

NonunetunneHcka (PE/PO) nsonauunja satBopeHn Kenunu
OTnopHocCT Ha andysunja Ha Boga U = 3500

Kapakrepuctuknte Ha nsosnaumjata ce MeHyBaaT CO TeK Ha
BpemMe W Toa BO 3aBUCHOCT Of TemnepaTtypuTte Ha
TOMSIOHOCUTESNOT N HAABOPELLHNTE TeMnepaTypu



HamanyBawe Ha 3ary6ute Bo % npeky noaobpa usonaumja
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U360p Ha Tpaca: ®reKcUbUAHU vS. U30AMPAHU YEAUUHU

5-10% nokpaTka gOoMmKuHa Ha prieKCNoOUHUTE LEBKN

ﬁ:h ermaflex®
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HaydeHun nekuyun:

[MnaHupake

 Cnepewe Ha EN13941-1 u AGFW FW401
« [naHupareTo Tpeba aa ro npaBu UCKYCHO NPOEKTAHTCKO BMpPO

%h ermaflex®



Tpowouu
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dreKcUObUAHU Vs U30AMpPaHU YEAUYHU

Mpumep!!! MNMpecmeTknTe Tpeba ga ce
npaBaT 3a CEKOj NPOEKT oaaesTHO
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TpowokK 3a npukny4ok (Benuka bpuTtaHunja)

thermaflex®

Figure 7 — District heating infrastructure and connection costs by built form
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TpowokK 3a mpexa co 20 npuknyyouu

€ 40.000,00 -
€ 35.000,00 -

€ 30.000,00 -

€ 25.000,00 - m Total cost of civil works

H |nstallation cost

€ 20.000,00 - .
m Material cost

€ 15.000,00 -
€10.000,00 -

€5.000,00 -

€ -
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Cnopeaba Ha Tpowouu €/m

Denmark
Netherlands

Austria m Cost per m trench steel

m Cost per m trench flexible

Romania

Italy

0,00 100,00 200,00 300,00 400,00 500,00 600,00 700,00 800,00

He nocrtojat TMnnyHm Tpowouun. TpowoumTe 3aBucart of,
nokauujaTa, perMoHoT, ryCTuHaTa Ha MpexaTa, AMMEeH3nnTe
NUTH.



MHcTanauunja & PaboTa
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Hay4yeHu nekumm — MHcTanauuja

HayyeHn nekuyun:

Cnepewse Ha EN13941-2 n

AGFW FW401

CopaboTka CO UCKYCHMU

rpageXXHn KOMNaHuu.
» [la ce n3bernyea

eKCnepnmmMeHTnpambe 3a
NOEBTUHO peELLUEHMN.

N360p Ha cepTuduumnpanm &

KOHTPONMpaHu CUCTEMN.
EN-15632

EN-253

EUROHEAT
&POWER

I(iw_rgE

Fartner for progress




CurypHocT BO paboTtaTta

1. KBanuteT Ha Boga onuuiaH BO:
AGFW FW 510 n CEN/TR 16911.
2. Cnctem 3a MOHUTOPWHT:

KnyyeH 3a HaBpeMeHa geTekuunja Ha Brara Bo
nsonaumjata Ha U3oNIMPaHnN YENNYHN LIEBKU

OBa He e cny4aj Kaj NnacTU4YHU LEBKU
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UaoHMHaTa Ha cuctemuTe 3a
LLleHTpParHo rpeemwe
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Oppxnuewu peweHunja. LCA AHanunsa
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Comparing 1 p 'FLEXALEN for A2A project' with 1 p 'Steel/PUR/HDPE for A2A
project’;
Method: ILCD 2011 Midpoint+ V1.06 / EU27 2010, equal weighting / Characterisation
thermaflex®



XeHreno, XxonaHanja— AuMHamMun4yeH rpag

OTtnagHa TonnuHa o nHaycTpuja
3a 5 000 HoBM anapTmaHu
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[Mpumep: Park Veldwijk :
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70°C/40°C

%hermaﬂex@ N3Bop: http://www.parkveldwijkhengelo.nl/




XeHrerno — egHa yJiinda BO TOK O €4€EH [OEH.
npuknydyearwe Ha 10 Kyku 3a Bpeme o 1,5 yaca

B EAYY 2 &y

[Moman eekT Bp3 XKntenurte



PernoHaneH Thermaflex naptHep

Mr. Tomislav Martincic
Vodoskokd.d.o.o
Culinecka cesta 221

10 040 Zagreb-Dubrava
Croatia/BiH
www.vodoskok.hr

Mr. Budimir Radenovic
Thermoquality d.o.o
Jurija Gagarina 12B
1070 Novi Belgrad
Serbia

Mr. Matija Kitanovski
Ecoinvest d.o.o
Ecoinvest d.o.o.
MilCinskega ulica 14
3000 Celje
Slovenija
Www.ecoinvest.si



http://www.vodoskok.hr/
http://www.ecoinvest.si/

[loBepnunB & eBTUH CUCTEM 3a LUEHTpanHoO rpeewe

[1a bugeme BO KOHTaKT:
Christian Engel
c.engel@thermaflex.com
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