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Cijevi za distribucijsku mrezu centraliziranih
toplinskih sustava— prakticno znanje

Tomislav MartinCi¢
Sarajevo, 23.02.2017

%ch ermaflex®



Thermaflex — rjesenja za odrzive mreze
centraliziranih toplinskih i rashladnih sustava
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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

Hili‘i

%h flex® Izvor: EU Brochure Heating and Cooling in the European Energy Transition
ermariex



Preporuke iz dokumenta ,,Heat Roadmap
Europe®

Everywhere Urb:g Rural Areas

District Heating Primarily Electric

Heat Savings Networks Heat Pumps

Smaller Shares of
Solar Thermal &
Biomass Boilers

Balance Savings vs. High Heat Density
Supply Areas

Remaining 30-60%
of the Heat

30-50% Total Supply 40-70% of

Reduction the Heat Demand
Q Demand
thermaflex®
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Izvor: RHC 2013 Strategic Research and Innovation Agenda for Renewable Heating & Cooling
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4. generacija CTS-a : niskotemperaturne mreze

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
Large "build on site” stations substations (also with insulation) interaction of energy
Temperature < 200°C Metering and monitoring sources, distribution
level and consumption)
2-way DH
>100°9C //
<100°C
\ 50-60°C (70°0)
Energetska
ucinkovitost
1900 — 1930 1930 — 1980 1980 — 2020 2020 - 2050
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4. generacija CTS-a : niske temperature * Future
energy
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Teme:

- RazliCite vrste cijevi, prednosti i nedostaci

- UobicCajeni toplinski gubici

- Koja razina tlaka bi se trebala koristiti?

- Temperaturne razine

- Kvaliteta vode

- Uobicajeni investicijski troSkovi po metru, ukljuCujuci kopanje rovova
- Sto treba uzeti u obzir tijekom planiranja

- Sto treba uzeti u obzir prilikom postavljanja cijevi

- Ste€ena iskustva (savjeti i prakticno iskustvo)

%ch ermaflex®



Primjena cijevi u mrezi CTS-a

Vrsta cijevi ovisno o temperaturama |
tlakovima
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Osnovna usporedba predizoliranih cijevi
(& &2 7 .
 CelkPURPE  PBPOPE  PEXIPURPE  PEXIPEIPE

Otpornost na visoku
temperaturu

Otpornost na tlak
Zavarljivost
Fleksibilnost

Tezina cijevi

Vrijeme ugradnje
Kemijska postojanost
Vlaéne sile

Otpornost na puzanje

Izvrsno ++++ Dobro +++
Lose +
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Karakteristike cijevi

|zracunato za zivotni
vijek od 50 god na
temperaturi od 70°C,
10bara

PB-1 PP-R (3 PP-R (3 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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Usporedba plasticnih cijevi

Pipe Weight and Hydrodynamic Efficiency

PE-X
PB-1 PE-RT I PE-RTI PP-R PVC-C

Flexibility @ @ @ @
|zraCunato za
Zivotni vijek od
Pipe weight 100% @ 50 god na
temperaturi od
70°C, 10bara
Pressure loss Q. Q_, Q_, Q_,

@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®



Usporedba plasticnih cijevi

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 e F . e
Pressure Resistance it ++ 4 .
Weldahility HhEE it + =+

Excellent ++++ Good +++ Fair ++ Poor +

ﬁ:hermaflex®



Korozija

ﬁ:h ermaflex®



Korozija

1 mg O: Ce reagirati
sa 7/mg Celika
Nastaje 10-13 mg
korozivnih naslaga

> Potrebna je

obrada vode koja se
koristi u CTS-u!

ﬁ:h ermaflex®




Naslage/kamenac

U cijevima za
potrosnu toplu vodu
moze doci do
stvaranja naslaga

Kod PB cijevi ne

dolazi do ove
pojave zbog efekta

pulsacije
%h ermaflex®




Vazni parametri za projektiranje mreza

%ch ermaflex®



Kljucni faktor : mrezni toplinski gubici

1. Temperatura:

- 12% smanjenje toplinskih gubitaka pri smanjenju

temperature polaza i povrata za 10 °C

2. Konstrukcija mreze:

- Optimalno dimenzioniranje mreze moze znatno smanjiti

STe s TaTelaTe] Investicijske | pogonske troskove

3. Izolacija sustava

4. Karakteristike tla ima veliki utjecaj pri dugoroénom
pogonu:

- Vlaga, mokro tlo, blizina podzemnih voda

%hermaﬂex@' Otpornost na difuziju vode




Karakteristike izolacije

Poliuretanska (PUR) izolacija 94% zatvorenih ¢elija
Otpornost na difuziju vode pu 30 — 100

Polietilenska (PE/PQO) izolacija s zatvorenim €elijama
Otpornost na difuziju vode y= 3500

RazliCite vrste izolacije razli€ito funkcioniraju tijekom
vremena ( ovisno o temperaturi medija i okolnoj
temperaturi )



Smanjenje toplinskih gubitaka (%) boljom izolacijom
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Trase cjevovoda

Iskustvo pokazuje da se s fleksibilnim cijevnim sustavima postize cca 5-10%

manja ukupna duljina cjevovoda
%hermaflex@’



Projektiranje & planiranje

LU niiiall )
L

‘.ll/._ | | )|

Stecena iskustva:

« Pratiti pravila iz EN13941-1 i AGFW FW401

« Za proces planiranja zaposliti iskusnu inzenjersku tvrtku koja se bavi
CTS-om

%h ermaflex®



Troskovi

%ch ermaflex®



Komparacija osnovnih troskova pri investicijskom planiranju

Vazna napomena i preporuka :
ne generalizirati i svakako proraCunati troskove za
pojedinacni projekt ! Svaki projekt ima odredene
specificnosti koje treba uzeti u obzir!
70000

60000

50000 O Material
" 10000 B Labour
-E B Trench
> 30000 @ Total
L

20000

0

%h ermaflex® Polybutylene Steel




Primjer : trosak po prikljuCku u UK

Figure 7 — District heating infrastructure and connection costs by built form

£6,000
W Infrastructure costs

m Connection costs
£5,000
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Source: Faber Maunsell and Payry Energy Consulting
thermaflex®



Trosak za mrezu sa 20 prikljucaka

€ 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 -

€ -

%hermaflex@’
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Usporedba investicijskog troska €/m iskopa

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

|zbjegavajte pojam “tipi¢ni troskovi”; projektni troSkovi mogu se
znacajno razlikovati ovisno o raznim parametrima poput
veliCine ceste, prometne — vodovodne — plinske — elektro - DTK

%cherm aflex® infrastrukture, Iokac_:_ije.(povijesni centar ili predg_rade), gustoce
mreze, dimenzija cijevi, vrste tla, dubine ukopa i slicno )



Montaza cjevovoda | sigurnost pogona

%ch ermaflex®



Stecena iskustva— montaza

SteCena iskustva:

e potrebno je pratiti pravila u
EN13941-2 i AGFW FW401

« potrebno je suradivati sa
iskusnom gradevinskom i
montazerskom tvrtkom

« nikada ne eksperimentirati sa
jeftinim rjeSenjima

* potrebno je odabrati
certificirane cijevne sustave

EN-253 EN-15632

EUROHEAT .
& POWER ﬂ“ﬁﬂ

Fartner for progress

%ch ermaflex®



Sigurnost u pogonu

1. Kvaliteta | kondicioniranje vode :
AGFW FW 510 i CEN/TR 16911.
2. Sustav nadzora ( nordic sustav ) :
Vazan kod predizoliranih cCeliCnih cijevi za rano
otkrivanje vlage u mrezi
Sustav nadzora nije potreban za plastiCne cjevovode

%ch ermaflex®



Buducnost distribucijskih mreza CTS-a

%ch ermaflex®



Odrziva rjesenja: LCA Analiza
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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®



" LAUNCH AT CLIMATE SUMMIT

Cochairs
- UNEP Executive Director
Sustainable Energy for All - CEO Accenture

(SEAAI) Sub-Commiuee’s - Minister for Trade and Development
Cooperation, Denmark

Global Energy Efficiency Accelerator
Platform: to scale up efhiciency gains and

 RENEWABLE
Z ENERGY

investments at the national, sub-national and
city levels through technical assistance, sup-
portand public-private sector collaboration

Individual accelerators C LI M AT

focus on specific energy efficiency sectors SUMMIT 2014
CATALYZING ACTION

* Buildings
#CLIMATE2014

* Transport \
* Lighting
* Appliances & Equipment

’ cope Bl GLOBAL ENERGY EEFICIENCY
\ ACCELERATOR PLATFORM

Double Global Rate of Improvement of Energy Efficiency by 2030




- 04

LIGHT TOUCH

16 CITIES GLOBALLY

N 4
DEEP DIVE

4 CITIES GLOBALLY
1 in each country

v
REPLICATION

> 15 CITIES
e.g. in Colombik
Brazil, Mexico e

thermaflex®

CHILE

3
L

CHINA

SERBIA

RAPID ASSESSMENTS
NATIONAL WORKSHOPS
NEW ACTIONS, PROJECTS
OR POLICIES

DEEP ASSESSMENT
TRAINING

PROJECT TENDERS
DES CITY-WIDE PLANS
MRV SYSTEM

NEW CITIES

RAPID ASSESSMENTS
VIRTUAL PLATFORM
MENTOR CITIES
MATCHMAKING




Multi-
stakeholder
consultation

National incentives
Tariff regulation
PPP and Concession Laws

Replicating results nationally National /
Regional Policy

Rapid
assessments &

fact sheets

®  Solar thermal or biomass project
"=  Waste-to-energy
"  Power plant waste heat Project
" New waterfront development tendered \%
Focal Policy,
®  |ndependent development Perjc‘:f:t' el
ion
strate - 3
gy . L. DES city-wide
"  Local planning policies
) plan and
" Roadmap of investments policies
"=  Mapping and metering =T
®  Techno-economic assessment of Deep (workshops and

full system and potential — assessment study tours)
®  Project specific analysis
® Establish baseline for MRV

Capacity
building and

® Business model/ planning training study tours
" MRV Framework training
"  Champion city training (e.g. Gothenburg,

London, Warsaw)

Lrierindilex




\ A GLOBAL PARTNERSHIP TO SCALE-UP
RGY / SUSTAINABLE RN
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Hengelo, NL — dinamican grad

Industrijska otpadna toplina za
5.000 novih stanova

Primjer: Park Veldwijk LK RRIEN )

B ————

70°C/40°C

ﬁ:hermaflex@’ lzvor: http://www.parkveldwijkhengelo.nl/



Hengelo — toplovod postavljen u jednom danu:
10 prikljucaka unutar 1,5 sata

Ay

Znacajno smanjen utjecaj radova na zivotni ritam stanara



Regionalni Thermaflex partneri

Tomislav Martincic
Vodoskok d.d.
Culinecka cesta 221

10 040 Zagreb-Dubrava
Hrvatska

www.vodoskok.hr

Predrag Covié
Vodoskok d.o.o

Novi kolodvor bb
80240 Tomislavgrad
Bosna i Hercegovina
www.vodoskok.hr



http://www.vodoskok.hr/
http://www.vodoskok.hr/

Pouzdan i1 uCinkovit CTS

Slobodno me kontaktirajte:
Tomislav Martinci¢
tomislav.martincic@vodoskok.hr
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