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Forord.

Euroheat & Power (EHP) utarbetar tekniska rekommendationer fér ror och komponenter i
system for fjarrvarme och fjarrkyla. Genom referenser till dessa krav sakerstalls kvaliteten hos
produkter och system och underlattas upphandling och installation.

Rekommendationerna baseras pa erfarenheter, standarder, utvecklings- och
forskningsresultat.

Dessa rekommendationer omfattar endast de typer av rér och material som finns angivna i
innehallsforteckningen. Andra material, till exempel armerad plast (AP), glasfiberarmerad
plast (GAP) eller segjarn kan anvandas, men dessa omfattas inte av denna rekommendation.

Dessa rekommendationer ar avsedda for fjarrkylesystem som anvander behandlat vatten
med kvalitetsvarden motsvarande fjarrvarmevatten.

Eftersom dessa krav omfattar olika material och [6sningar, maste bestallaren gora aktiva val
vid upphandling av system.

Text med full spaltbredd i dessa tekniska rekommendationer ar krav, medan text med indrag

ar informativ.

De tabeller som presenteras i dessa rekommendationer ar baserade pa svensk erfarenhet.

Arbetsgruppen Transport & Distribution vid Euroheat & Power har utarbetat dessa tekniska
rekommendationer.
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1. ALLMANT

1.1. Tillampningar

Rekommendationerna galler ror som installerats inomhus, i kulvert, direkt i mark, i sarskilda
ledningstunnlar eller pa annat satt utomhus. Rekommendationerna omfattar 6verforings-,
distributions- och serviceledningar.

1.2. Kvalitet

Leverantoren ska verifiera Overensstimmelse med angivna krav och tillampningen av

riktlinjer och standarder.

1.3.  Miljo

Fjarrkylerdrens omgivning ska beaktas, exempelvis risken for vattendiffusion och péféljande

korrosion.

2. KONSTRUKTIONSDATA

2.1. Konstruktionstemperatur

Fjarrkylmediets temperatur varierar normalt mellan 0 + +20 °C.

Leverantoren ska exakt ange eventuella begransningar.

2.2. Konstruktionstryck

Konstruktionstrycket ar 16 bar for stal- och kopparror. Begransningen till
10 och 6 bar (PEX) kan galla plastror, vilket sarskilt understryks i tabellerna.

Begransningarna till 10 och 6 bar (PEX) for plastror beror pa det faktum att
materialtjockleken for 16 bar blir oproportionerligt stor vid stora dimensioner.

Hallfasthetsberdkningar ar ocksa gjorda fér vakuum.

Lagg marke till de begransningar som ror med lagre hallfasthet ger for eventuella
framtida utbyggnader av distributionsnatet.



2.3. Maedie

Det vattenmedie som anvands for fjarrkyla har samma vattenkvalitetsvarden som for fjarrvarme.
Befintliga erfarenheter visar att korrosion inte dr nagot problem i system for fjarrkyla.
Biokorrosion har annu inte observerats vid temperaturer under 20 °C. | stallet

forekommer beldaggningar, som kan orsaka motstand i ror och varmevaxlare.

Beldggningarna kan oka risken for biokorrosion.

Bildandet av ett korrosionsskyddande lager av magnetit i kylroren ar svagare an i
fjarrvarmeror pa grund av de lagre temperaturerna.

For att undvika beldaggningar rekommenderar EHP ett tatt system med behandlat

neutralt vatten (t.ex. med samma pH-varden som anvands for fjarrvarmesystem).

3. RORTYPER

3.1. Stalrorssystem

Stalror av kvalitet SS-EN 10216-1 och SS-EN 10216-2 fér sémlosa stalrér och SS-EN 10217-1,
SS-EN 10217-2 och SS-EN 10217-5 for svetsade stalror. Stalrordelar enligt
SS-EN 10253-1 och SS-EN 10253-2.

3.2. Belagda stalror

3.2.1. 3-lagers polyetylenbeldggning

Stalror och rordelar enligt foregaende avsnitt 3.1 med yttre 3-lagers polyetylenbeldggning
enligt vad som anges i SS-EN 10288.

Polyetylenbeldaggningen skyddar réren mot korrosion. Behandlingen gar i korthet till
sa att roren sandblastras och varms upp till 200 °C, varvid ett 0,07 mm tjockt
epoxylager smalts pa. Detta foljs av ett vidhaftningslager och slutligen extruderas ett
polyetylenmantel i 6nskad tjocklek.

3.2.2. Hardplastbeldggning

Stalror och rordelar enligt avsnitt 3.1 med hardplastbeldggningar.

Behandlingen sker genom sandblastring av réret med stalsand och uppvarmning till
ungefar 250 °C. Darefter beldaggs roret med ett hardplastpulver i en fluidiserad badd,
varvid en minst 400 um tjock beldaggning bildas efter smaltning.

| kombination med snabbkopplingar dstadkoms ett motsvarande obrutet
korrosionsskydd langs hela roret. Ytterligare mekaniskt skydd kan anvéndas vid
behov.



3.3. Belagda stalror med FZM-N-beldggning

Belagda stalror enligt 3.2 med ett fabrikstillverkat mantelrér av minst 7 mm betong, se dven
DVGW-arbetsblad GW340.

3.4. Forisolerade ror

Forisolerade rorsystem enligt SS-EN 253, SS-EN 448, SS-EN 488 och SS-EN 489. Roren kan vara
forsedda med larmtradar enligt SS-EN 14419,

Roren ar i huvudsak avsedda for installation i mark.

Tack vare den sega manteln av HDPE erfordras inget ytterligare korrosionsskydd, till exempel
beldggningar eller katodiskt skydd.

3.5. Kopparror
Kopparror enligt SS-EN 1057.

3.6. PEX-ror
PEX-ror enligt SS-EN ISO 15875.

3.7. PE-ror
PE-ror enligt SS-EN 12201.

3.8. Rostfria stalror

S6mlosa ror enligt SS-EN 10216-5 eller langssvetsade ror enligt SS-EN 10217-7,
stal nr 1.4404 (syrafast).

3.9. Stalroristalror

Dessa ror bestar av tva koncentriskt placerade stalror. Isoleringen finns placerad i utrymmet
mellan de bada stalréren. Det inre réret anvands som medierdr medan det yttre roret
anvands som skydd mot fukt och for battre mekanisk stabilitet hos rérsystemet.

Stalror enligt SS-EN 10216-1, SS-EN 10216-2, SS-EN 10217-1, SS-EN 10217-2 och
SS-EN 10217-5. Toleranser for ytterdiameter och vaggtjocklek enligt SS-EN 253,

Konstruktionstryck upp till 64 bar, temperaturomrade -30 °C upp till 200 °C i standardhdljen.



Varmeisoleringen ska vara vattenavstdtande och kunna motstd deformationer. Foljande
material anvands som varmeisolering: Hartsbundna mineralullshéljen, glasullshdljen,
kalciumsilikatholjen. PUR kan dven anvandas som isolering mellan réren.

Mellanrummet mellan de tva stalréren kan d@ven vara evakuerat. Da 6kas rorsystemets
varmeisolering och foérutsattningarna som gynnar korrosion minimeras. Samtidigt kan
medierdrets och mantelrérets lackagetdthet évervakas.

Stalmantelréret maste skyddas mot korrosion med en bitumenbeldggning enligt
SS-EN 10300 eller med en polyetylenbeldggning enligt SS-EN 10288. Ytterligare katodiskt
skydd kan erfordras.

4. MATT OCH TOLERANSER

Matt och toleranser foljer gallande standarder.

Mer detaljerad information anges for féljande rortyper:

4.1. Forisolerade ror

Vid anvandning av forisolerade rér, och sarskilt vid laggning av saddana i grundvattnet, ska
speciell uppmarksamhet dgnas vattendiffusion (t.ex. genom att anvanda en
vattendiffusionsbarridr inuti mantelroret eller anvanda tjockare

PE-holje). Enligt ett forskningsarbete kan miljé- och medieparameter paverka valet.

Matt och toleranser enligt SS-EN 253 galler bade forisolerade (fjarrvarme-) rér och ror for
fjarrkyla. For ror med nominell diameter < 80 galler isolering serie 1 och for ror med nominell
diameter = 100 galler serie 0 enligt tabell 1.

Tabell 1
Medierdr, nominell diameter Mantelrorets ytterdiameter [mm] | Nominell materialtjocklek
[mm] for mantelréret

20 75 3,0

25 920 3,0

32 110 3,0

40 110 3,0

50 125 3,0

65 140 3,0

80 160 3,0

100 180 3,0

125 200 3,2




Medierdr, nominell diameter Mantelrorets ytterdiameter [mm] | Nominell materialtjocklek
[mm] for mantelréret
150 225 34
200 280 3,9
250 355 4,5
300 400 4,8
350 450 5.2
400 500 5.6
450 560 6,0 (520x5,7)
500 630 6,6 (560 x 6,0)
600 710 7,2
700 800 7.9
800 900 8,7
4,2, Kopparror
Matt och toleranser enligt SS-EN 1057. Rekommendationer for matt presenteras i tabell 2
nedan.
Tabell 2
Nominell diameter (mm) Toleranser for | Toleranser for | Vaggtjocklek | Toleranser for t
{rtnt::r;!iameter {rtnt:‘r;]iameter t (mm) (mm)
Alla typer R290 hard
22 +0,05 +0,06 1,0 +0,15
28 +0,05 +0,06 1,2 +0,18
35 +0,06 +0,07 1,5 +0,23
42 +0,06 +0,07 1,5 +0,23
54 +0,06 +0,07 1,5 +0,23
70 + 0,07 +0,10 2,0 +0,30
76,1 + 0,07 +0,10 2,0 +0,30
88,9 +0,07 +0,15 2,5 +0,38
108 +0,07 +0,20 3,0 +0,45

Koppardelar enligt SS-EN 1254 upp till dimension 28. For storre dimensioner maste

tillverkaren visa att konstruktionsdata uppfylls.




4,3, PEX-ror

PEX-ror enligt SS-EN ISO 15875-2.

Hogsta interna 6vertryck ar 6 bar.

Matt och toleranser enligt SS-EN ISO 15875-2 enligt tabell 3.

Tabell 3

Matt, Minsta Storsta Minsta
nominell diameter/ ytterdiameter |ytterdiameter |vaggtjocklek
ytterdiameter (mm) {(mm) e min (mm)
25 25 253 2,3

32 32 32,2 2,9

40 40 40,4 37

50 50 50,5 4,6

63 63 63,6 58

75 75 75,7 6,8

90 90 90,9 82

Till dessa matt ska en syrediffusionsbarriar pa 0,2-0,4 mm inklusive lim laggas.

EHP rekommenderar anvandning av en diffusionsbarriar.

4.4. PE-ror

PE-ror enligt SS-EN 12201.

Leveranslangder for sma dimensioner ska folja specifikationen. For grovre ror enligt tabell 4
nedan ar langden 12 meter. Material PE 100 med tjocklek for PN 16 SDR 11 och PN 10 SDR 17
enligt tabell 1 och 2 i standarden och enligt tabell 4 nedan.

Tabell 4

Ytterdiameter (mm) Innerdiameter |Innerdiameter |t(mm) t (mm)
(mm) (mm) 16 bar 10 bar
16 bar 10 bar

110 90 96,8 10,0 6,6

125 102,2 110,2 11,4 74

140 114,6 123,4 12,7 8,3

160 130,8 141,0 14,6 9,5




200 163,6 176,2 18,2 11,9
250 204,6 2204 22,7 14,8
315 257,8 277,6 28,6 18,7
355 290,6 312,8 32,2 211
400 327,2 352,6 36,3 23,7
450 368,2 396,6 40,9 26,7
500 409,2 440,6 45,4 29,7
560 458,4 493,6 50,8 33,2
630 515,6 555,2 57,2 374
710 625,8 42,1
800 705,2 47,4

4.5. Rostfria stalror

Rostfria stalror i stal nr 1.4404 (syrafast) med toleranser och matt enligt ISO 1127 enligt tabell
5. Rorets materialtjocklek ar berdknad att motsta det inre trycket och vakuum. Materialtillagg

for korrosion ingar inte i berdkningen.

Tabell 5

Nominell diameter Ytterdiameter (mm) Vaggtjocklek t (mm)
40 48,3 2,0
50 60,3 2,0
65 76,1 2,0
80 88,9 2,0
100 114,3 2,0
125 139,7 2,0
150 168,3 2,0
200 219,1 2,6
250 273,0 2,6
300 3239 3,2
350 356 4,0
400 406,4 4,0
500 508,0 5,0
600 610 6,3

Tunnvéaggiga rér kan monteras med sarskilt utformade forstarkningsringar, anpassade for
varje dimension.



4,6. Stalroristalror

Matten for stalror i stalrér anges i tabell 6 nedan.

Tabell 6 - Rekommenderade standardmatt for stalror i stalror for hogsta medietemperaturer
upp till 60 °C.

Matt, medieror Tjocklek varmeisolering (mm)/matt mantelror
(nominell diameter, DN)
DN 25 30/150
DN 32 30/150
DN 40 30/150
DN 50 30/200
DN 65 30/200
DN 80 30/250
DN 100 30/250
DN 125 30/300
DN 150 30/300
DN 200 40/350
DN 250 40/450
DN 300 40/500
DN 350 40/500
DN 400 50/600
DN 450 50/650
DN 500 50/700




5. RORDELAR

5.1. Stalrordelar

Stalrordelar enligt SS-EN 10253-1. Hardplastbelaggningar for rérdelar forlagda i mark enligt
SS-EN 10290, alternativt med samma beldggning som eller motsvarande deni 3.3.2.

Stalrérdelar sprutas pa utsidan med polyuretan som skydd enligt tabell 7 Special
Duty PUR-Tar med en minsta tjocklek av 1500 mm eller motsvarande alternativ.

Tabell 7

Epoxybeldaggning PUR PUR-Tar

Typ Special duty 350 um 1500 um 1500 um

5.2. Forisolerade rordelar

Forisolerade rordelar enligt SS-EN 448.

5.3. Rostfria rordelar

Mattstandard for rostfria rordelar enligt ISO-standarden och material i stal nr 1.4432
(syrafast) och tillverkning enligt prEN 10253-3 och SS-EN 10253-4.

6. VENTILER

Ventiler enligt SS-EN 12266 och for direkt markférlagda ror SS-EN 488.

7. SAMMANFOGNINGSMETODER

7.1. stal
Stalror och rordelar sammanfogas genom svetsning enligt SS-EN 13941,



7.2. Hardplastbelagda stalror

Belagda stalrér sammanfogas enligt 7.1 eller med snabbkopplingar i segjarn, godkénda for
ett arbetstryck om minst 16 bar.

Fogar ska skyddas genom att tackas med smalt bitumen om snabbkopplingar och obrutet
korrosionsskydd med hardplast inte anvands.

7.3. Forisolerade ror

Forisolerade ror med medierdr av stal sammanfogas genom svetsning enligt avsnitt 7.1.
Mantelrorets fogar och skumbeldaggning av fogar ska goras enligt SS-EN 489.

7.4. Kopparror

Kopparror sammanfogas genom hardlddning eller presskopplingar.

7.5. PEX-ror
PEX-réor sammanfogas med kopplingar enligt SS-EN ISO 15875-3.

7.6. PE'r‘o’r

Sammanfogning genom stumsvetsning av plast (spegelsvetsning) eller elsvetsmuff.

7.7. Rostfria stalror

Sammanfogningsmetod bagsvetsning med gasskydd med trad eller rérelektrod (MIG-, MAG-
eller TIG-svetsning)

8. KORROSIONSSKYDD

Fogar och rordelar ska ha minst samma korrosionsskydd som réret i allmanhet.

8.1. Forbehandlingifilt av svetsfogar for belagda stalror

Stalytor runt svetsfogar pa ror i falt ska rengdras innan det skyddande lagret laggs pa
svetsomradet.



8.2. Korrosionsskyddad sammanfogning i falt

Kall tejp- och krympfogar pa t.ex. svetsfogar monteras enligt tillverkarens skriftliga
anvisningar. Materialet ska éverensstamma med SS-EN 12068.

8.3. Katodiskt skydd, offeranoder

Katodiskt skydd ska minst utféras med offeranoder (galvaniska anoder).

Forisolerade ror enligt SS-EN 253, SS-EN 448 och SS-EN 489 behover inget katodiskt
korrosionsskydd.

8.4. Katodiskt skydd, patryckt strom

Katodiskt skydd med patryckt strom (strommatade anoder) ska dverensstimma med SS-EN
12954 och SS-EN 13509.

8.5. Inspektion i fdlt av den skyddande belaggningen

Den skyddande beldaggningen pa fardiga ror ska inspekteras betraffande porer och
mekaniska skador.

Kontrollméatning av rorets skyddspotential utfors med intensivmatning.

Intensivmatning innebadr att rorets skyddande potential kontrolleras genom
matning langs réret med korta avstand mellan matpunkterna. Mekaniska skador pa
skyddsbeldaggningen kan ocksa upptackas och lokaliseras genom maétning.

8.6. Isolerande kopplingar

Serviceledningar till kundcentraler ska vara elektriskt isolerade med isolerkopplingar direkt
innanfér grundmur nar katodiskt skydd anvands.

9. OVERVAKNINGSSYSTEM

9.1. Forisolerade ror

Detekteringssystem i ror for fjarrkyla ska folja SS-EN 14419 Overvakningssystem. Under
byggtiden ar det mycket viktigt att rorsystemet inte dranks, eftersom fukten paverkar
detekteringsgranserna. Angivna detekteringsgranser ska darfor justeras for hogre fuktnivaer
i systemet.



9.2. Belagdaror
Katodiskt skydd kan anvandas.

9.3. Stalroristalror

Vakuumsystem och katodiskt skydd kan anvandas.

10. KVALITETSSYSTEM

10.1. Hantering av ror

Lastning, avlastning och lagring liksom hantering ska utféras enligt leverantorens skriftliga

anvisningar.

11. BESTALLARENS KONTROLL

11.1. Tillgang
Bestallaren ska ges tillgang till tillverkarens verkstader for inspektion av tillverkningen.

Om detta 6verenskoms vid bestallningstidpunkten ska bestallaren ges mojlighet att narvara
for inspektion av leveransen fore avsandning fran fabriken. Tillverkaren ska visa upp roren pa
ett sadant satt att det underlattar kundens inspektion. Lamplig lyftutrustning for placering
och omplacering av roren och den personal som erfordras for detta ska tillhandahallas av
tillverkaren. Tillverkaren ska tillhandahalla ett rimligt urval av méatinstrument. Urvalet ska
avtalas skriftligen mellan bestéllare och leverantor senast i samband med bestéllningen.

Vid denna tidpunkt ska nedan angivna dokument finnas tillgangliga:
a) Specifikation av leveransens omfattning.

b) Rapport éver den tekniska provning som ingar i leveransen, t.ex. strackprovning och
bojprovning.

¢) Analyscertifikat 6ver de i réren anvanda materialens kemiska sammansattning,
varudeklaration for évriga material, t.ex. beldaggningsmaterial.

d) Rapport over utférda dimensionsmaétningar.

e) Rapport dver oforstorande provning.
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12. FORHINDRANDE AV DIFFUSION

For att undvika korrosion och vat isolering maste mantelroret vara vattendiffusionstatt.

For de typer av system som inte anses vara vattendiffusionstata, rekommenderas att
medierdr som inte ar direkt skyddade mot korrosion och som inte ar av rostfritt stal ska
rostskyddsmalas eller epoxybehandlas innan isoleringen monteras.

13. LAGGNING

Laggning enligt tillampliga delar av SS-EN 13941, Fjarrkyla skiljer sig fran fjarrvarme pa flera
speciella punkter.

= ROorisystem for fjarrkyla kan, tack vare de laga drifttemperaturerna, normalt
forlaggas i mark utan expansionselement.

= Speciell hansyn ska tas till risken for frysning.

= Vid ldaggning av PE-ror i mark mdste pa grund av deras lagre héllfasthet hdnsyn tas
till eventuelltrafiklast eller dynamisk last som kan férekomma i omradet ovanfor
roret.

= Vid ldaggning av ror i omraden med hogre temperatur an drifttemperaturerna, t.ex. i
tunnlar och inomhus, maste réren isoleras mot kondensation. Detta galler dven
upphangningsanordningar och liknande. Medierdr som inte ar av rostfritt stal ska
rostskyddsmalas/epoxybehandlas innan isoleringen monteras. Det géller inte
forisolerade ror enligt SS-EN 253, SS-EN 448 och SS-EN 489 under forutsattning att
skarvsystemet tatar pa korrekt satt.

14. MARKNING

Ror ska méarkas med: Tillverkare, standard, matt och tillverkningsdatum samt i
forekommande fall certifieringsmarke.

Originalpublikation kan laddas ned frin Euroheat & Powers webbplats:

Denna publikation med svensk oversdttning kan laddas ned frdn Svensk Fjirrvirmes webbplats:
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consequence caused by the application of the guidelines by its members or third parties. Nor can Euroheat &
Power be held responsible for any advice given by the TF Transport & Distribution in this respect.



Preface.

Euroheat & Power (EHP) draws up technical recommendations for pipes and components in
district heating and district cooling systems. Through references to these requirements, the
quality of products and systems is ensured and procurement and installation are facilitated.

The recommendations are based on experiences, standards, development and research
results.

These recommendations cover only the type of pipes and materials listed in the table of
content. Material such as reinforced plastic AP, glass fibre, reinforced plastic GAP or nodular
iron can be used but they are not in the scope of this recommendation.

These recommendations are meant for DC systems using treated water with quality values
comparable to DH water.

As these requirements include different materials and solutions, the customer should make
active selections when procuring a system.

Full column wide text in these technical recommendations includes requirements, while
indented text is informative.

The tables presented in this set of recommendations are based on Swedish experience.

The Task Force Transport & Distribution at Euroheat & Power has drawn up these technical
recommendations.
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1. GENERAL

1.1. Applications

Recommendations concern pipes installed indoors, in ducts, directly buried in the ground, in
special utility tunnels or by other means outdoors. The recommendations cover
transmission, distribution and house connection pipes.

1.2. Quality

The supplier shall verify conformity with stated requirements and the application of
guidelines and standards.

1.3. Environment

The surrounding of DC pipes should be considered; as an example the water diffusion issue
and the risk of corrosion associated with.

2. DESIGN DATA

2.1. Design temperature

The DC medium temperature varies normally between 0 + +20°C.

The Supplier shall precisely state any limitations.

2.2. Design pressure
Design pressure is 16 bars for steel and copper pipes. The limitation of 10 and 6 bar (PEX) can

apply to plastic pipes, which is especially highlighted in the tables.

The limitations of 10 and 6 bar (PEX) for plastic pipes is due to the fact that the
material thickness for 16 bar becomes greatly out of proportion with large
dimensions.

Strength calculations are also made for vacuums.

Observe the limitations that pipes with a lower strength have on any future
expansion of the distribution net.



2.3. Medium

Medium water for district cooling has water quality values typical for district heating.

The existing experiences show that corrosion is not a problem in DC systems.
Biocorrosion was not yet encountered at temperatures lower than 20°C. Instead
biofouling appears and can create resistance in the pipe and heat exchangers.
Biofouling can increase the risk of biocorrosion.

The formation of a layer of corrosion protection by magnetite in the cooling pipes is
weaker than in the district heating pipes due to lower temperatures.

In order to avoid biofouling, EHP recommends using a tight system with treated
medium water (e.g. with pH values as used for DH systems).

3. PIPETYPES

3.1. Steel pipes systems

Steel pipe quality EN 10216-1 and EN 10216-2 for seamless steel pipes and EN 10217-1, EN
10217-2 and EN 10217-5 for welded steel pipes. Steel fittings according to EN 10253-1 and
EN 10253-2,

3.2. Coated steel pipes

3.2.1. 3-layer polyethylene coating

Steel pipe and pipe fittings according to the previous section 3.1 with outer 3-layer
polyethylene coating as set out in EN 10288.

The polyethylene coating protects the pipes from corrosion. Application in brief
occurs through the pipes being sandblasted and heated to 200°C whereby a

0.07 mm thick epoxy is melted on. This is followed by an adhesive layer and finally a
polyethylene casing in the required thickness is then extruded.

3.2.2. Thermosetting coating

Steel pipes and pipe fittings according to Section 3.1 with thermosetting coatings.

Application is carried out by sandblasting the pipe with steel sand and heating to
about 250°C and thermosetting powder is fluidized bed coated whereby a minimum
400 um thick coat is formed after melting.

Combined with quick couplings an equivalent unbroken corrosion protection is
achieved over the entire pipe. Additional mechanical protection can be applied if
necessary.



3.3. Coated steel pipes with FZM-N coating

Coated steel pipe according to 3.2 with a factory made casing of concrete of minimum
7 mm, also see the DVGW work sheet GW340.

3.4. Preinsulated pipes

Preinsulated pipes systems according to EN 253, EN 448, EN 488 and EN 489. The pipes can
be equipped with alarm wires according to EN 14419.

The pipes are basically for underground installation.

Due to the tough outer casing of HDPE no further corrosion protection such as coatings or
cathode protection is needed.

3.5. Copper pipes
Copper pipes according to EN 1057.

3.6. PEX pipes
PEX pipes according to EN 15875.

3.7. PEpipes
PE pipes according to EN 12201.

3.8. Stainless steel pipes

Seamless pipes according to EN 10216-5 or longitudinal welded pipes according to EN
10217-7 steel no. 1.4404 (acid-proof).

3.9. Steelin steel pipes

Steel in steel pipes consist of 2 steel pipes, which are arranged concentrically. The thermal
insulation is situated within the space between the 2 steel pipes. The inner steel pipe is used
as medium pipe whereas the outer steel pipe is used as protection against moisture and for
increasing the mechanical stability of the pipe system.

Steel pipes according to EN 10216 -1, EN 10216-2, EN 10217-1, EN 10217-2 and EN 10217-5.
Tolerances for outer diameter and wall thickness according to EN 253.

Design pressure up to 64 bar, temperature range -30°C up to 200°C in standard cases.



Thermal insulation should be water-repellent and should resist deformations. For thermal
insulation the following materials are used: resinoid-bonded mineral wool shells, glass wool
shells, calcium silicate shells. Also PUR could be used in steel in steel pipes.

The space between the 2 steel pipes can be evacuated. Thereby the thermal insulation of the
pipe system is increased and the conditions for promoting corrosion are minimized. At the
same time the leak tightness of the medium pipe and the casing pipe can be monitored.

The steel casing pipe has to be protected against corrosion by bituminous coating according
to DIN EN 10300 or by polyethylene coating according to EN 10288. Additional cathodic
protection may be necessary.

4, DIMENSIONS AND TOLERANCES

Dimensions and tolerances are according to relevant standards.

More detailed information is provided for the following types of pipes:

4.1. Preinsulated pipes

When using preinsulated pipes and especially when laying them in the ground water, special
attention should be given to water diffusion (e.g. by using a water diffusion barrier inside of
the casing pipe or using thicker PE casing). According to a research work, environmental
and medium parameters can affect the choice.

Dimensions and tolerances according to EN 253 apply to both preinsulated (district heating)
pipes and district cooling pipes. For pipes < DN 80 insulation series 1 applies and for pipes >
DN 100 series 0 according to Table 1.

Table 1
Media pipe DN | Casing outside diameter [mm)] Nominal material thickness [mm)]
for casing

20 75 3.0

25 90 3.0

32 110 3.0

40 110 3.0

50 125 3.0

65 140 3.0

80 160 3.0

100 180 3.0

125 200 3.2




Media pipe DN | Casing outside diameter [mm] Nominal material thickness [mm]
for casing

150 225 34

200 280 3.9

250 355 4.5

300 400 4.8

350 450 5.2

400 500 5.6

450 560 6.0 (520x 5.7)
500 630 6.6 (560 x 6.0)
600 710 7.2

700 800 7.9

800 900 8.7

4.2, Copper pipes

Dimensions and tolerances are according to EN 1057. Recommendations for dimensions are
presented in Table 2 below.

Table 2
Nominal diameter [mm] Tolerances Tolerances Wwall Tolerances
for outer for outer thickness for t [mm]
diameter diameter
t[mm]
[mm] [mm]
All types R290 hard
22 + 0,05 + 0,06 1,0 +0,15
28 +0,05 +0,06 1,2 +0,18
35 +0,06 +0,07 1,5 +0,23
42 +0,06 +0,07 1,5 +0,23
54 +0,06 +0,07 1,5 +0,23
70 +0,07 +0,10 2,0 +0,30
76,1 +0,07 +0,10 2,0 +0,30
88,9 +0,07 +0,15 2,5 +0,38
108 +0,07 +0,20 3,0 +0,45

Copper parts according to EN 1254 up to dimension 28. For bigger dimensions the
manufacturer has to prove that design data are fulfilled.



4.3. PEXpipes

PEX Pipes according to EN ISO 15875-2.

Maximum internal positive pressure is 6 bar.

Dimensions and tolerances according to EN ISO 15875-2 as in Table 3.

Table 3

Dimension DN/OD Min outer Max outer | Min wall
diameter diameter thickness
[mm] [mm] e min [mm]

25 25 253 23

32 32 32,2 2,9

40 40 40,4 3,7

50 50 50,5 4,6

63 63 63,6 58

75 75 75,7 6,8

90 90 90,9 8,2

To these dimensions an oxygen diffusion barrier including glue 0,2 — 0,4 mm will be added.

EHP recommends the use of a diffusion barrier.

4.4,
PE Pipes according to EN 12201.

PE pipes

Delivery lengths for small dimensions should be done according to the specification. For
large pipes according to Table 4 below the length is 12 meters. Material PE 100 with
thickness for PN 16 SDR 11 and PN 10 SDR 17 according to Table 1 and 2 in the standard and
set outin Table 4 below.

Table 4

Outer diameter [mm] Inner Inner t[mm] t[mm]
?:r:;eter :i::]eter 16 bar 10 bar
16 bar 10 bar

110 90 96.8 10.0 6.6

125 102.2 110.2 11.4 74

140 114.6 1234 12.7 8.3

160 130.8 141.0 14.6 9.5




200 163.6 176.2 18.2 11.9
250 204.6 2204 227 14.8
315 257.8 277.6 28.6 18.7
355 290.6 312.8 32.2 21.1
400 327.2 3526 36.3 237
450 368.2 396.6 40.9 26.7
500 409.2 440.6 454 29.7
560 458.4 493.6 50.8 33.2
630 515.6 555.2 57.2 374
710 625.8 42.1
800 705.2 474

4.5. Stainless steel pipes

Stainless steel pipes in steel no. 1.4404 (acid-proof) with tolerances and dimensions
according to I1ISO 1127 as set out in Table 5. The pipe’s material thickness is calculated to
withstand the calculated inner pressure and a vacuum. Material addition for corrosion is not
included in the calculation.

Table 5

DN Outer diameter mm Wall thickness t mm
40 483 2.0
50 60.3 2.0
65 76.1 2.0
80 88.9 2.0
100 114.3 2.0
125 139.7 2.0
150 168.3 2.0
200 219.1 2.6
250 273.0 2.6
300 3239 3.2
350 356 40
400 406.4 4.0
500 508.0 5.0
600 610 6.3

Thin walled pipes can be fitted with especially designed reinforcement rings adapted to
each dimension.



4.6. Steelin steel pipes

Dimensions for steel in steel pipes are according to Table 6 below.

Table 6 - recommended standard dimensions of steel in steel pipes for maximum medium
temperatures up to 60°C.

Dimension medium Thickness thermal insulation [mm] / dimension casing pipe [DN]
pipe

DN 25 30/150
DN 32 30/150
DN 40 30/150
DN 50 30/200
DN 65 30/200
DN 80 30/250
DN 100 30/250
DN 125 30/300
DN 150 30/300
DN 200 40/350
DN 250 40/450
DN 300 40/500
DN 350 40/500
DN 400 50/600
DN 450 50/650
DN 500 50/700




5. PIPE FITTINGS

5.1. Steel pipe fittings

Steel fittings according to EN 10253-1. Thermosetting coatings for pipe fittings laid in the
ground according to EN 10290 alternatively with a coating as or equivalent to the one in
33.2.

Steel fittings are sprayed on the outside with polyurethane for protection as set out
in Table 7 Special Duty PUR-Tar with a minimum thickness of 1500 m or other
equivalent alternative.

Table 7

Epoxy coating PUR PUR-Tar

Type Special duty 350 um 1500 pum 1500 um

5.2. Preinsulated pipe fittings
Preinsulated pipe fittings according to EN 448.

5.3. Stainless steel pipe fittings

Dimension standard for stainless steel pipe fittings according to the ISO standard and
material in the steel no. 1.4432 (acid-proof) and manufacturing according to prEN 10253-3
and EN 10253-4.

6. VALVES

Valves according to EN 12266 and for directly buried pipes EN 488.

7. JOINT METHODS

7.1. Steel
Steel pipes and pipe fittings are joined through welding according to EN 13941.



7.2. Thermosetting coated steel pipes

Coated steel pipes are joined according to 7.1 or with quick couplings in nodular iron
approved for a working pressure of at least 16 bar.

Joints are to be protected by the application of molten bitumen if quick couplings and
unbroken corrosion protection with thermosetting plastic is not used.

7.3. Preinsulated pipes

Preinsulated pipes with medium pipes of steel are joined through welding in accordance
with Section 7.1. Casing joints and joint foaming should be according to EN 489.

7.4. Copper pipes

Copper pipes are joined by brazing or press fittings.

7.5. PEX pipes
PEX pipes are joined by fittings according to EN ISO 15875-3.

7.6. PE pipes

Jointing through plastic butt welding (mirror welding) or electro sleeve welding.

7.7. Stainless steel pipes

Joint method gas shielded arc welding with wire or hollow electrode (MIG, MAG, and TIG
welding).

8. CORROSION PROTECTION

Joints and pipe fittings shall have at least the same corrosion protection as the pipe in
general.

8.1. Pretreatment in the field of weld joints for coated steel pipes

Steel surfaces around weld joints on pipes in the field shall be cleaned before the protecting
layer is applied on the steel weld area.



8.2. Corrosion protective joining in the field

Cold tape and heat shrinkable joints on e.g. weld joints are fitted according to the
manufacturer’s written instructions. The material shall conform to EN 12068.

8.3. Cathodic protection, sacrificial anodes

Cathodic protection shall at a minimum be carried out with sacrificial anodes (galvanic
anodes).

Preinsulated pipes in accordance with EN 253, EN 448 and EN 489 do not need any cathodic
corrosion protection.

8.4. Cathodic protection, forced current

Cathodic protection with forced current (current fed anodes) shall be conform to EN 12954
and EN 13509.

8.5. Inspection in the field of the protective coating

The protective coating on finished pipes should be inspected with regard to pores and
mechanical damage.

Control measurement of the pipe’s protective potential is carried out with intensive
measurements.

Intensive measurement means that the pipe’s protective potential is controlled by
measuring along the pipe at short distances between measurement points.
Mechanical damage to the protective coating can also be discovered and localized
through measurement.

8.6. Isolation couplings

Service pipes to substations shall be electrically isolated using isolation couplings directly
inside the foundation wall when using cathodic protection.

9. SURVEILLANCE SYSTEM

9.1. Preinsulated pipes

Detection systems in the district cooling pipes should be according to EN 14419 Surveillance
systems. During construction it is very important not to drown the pipe system since
moisture will have influence on detection limits. The stated detection limits should therefore
be adjusted with reference to higher moisture levels in the system.
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9.2. Coated pipes

The cathodic protection can be used.

9.3. Steelin steel pipes

The vacuum systems and cathodic protection can be used.

10. QUALITY SYSTEM

10.1. Handling pipe

Loading, unloading and storage as well as handling shall be performed according to the
supplier’s written instructions.

11. CUSTOMER INSPECTION

11.1. Access

The customer shall be granted access to the manufacturer’s workshops for inspection of
manufacturing.

If agreed at the time of order, the customer shall be given the opportunity to be present for
the inspection of the delivery before shipping from the workshop. The manufacturer shall
display the pipe in such a manner that facilitates the customer’s inspection. Requisite lifting
equipment for positioning and repositioning the pipe and the staff required for this shall be
provided by the manufacturer. The manufacturer shall provide a reasonable scope of
measurement instruments. The scope shall be agreed in writing between the customer and
supplier at the latest in connection with ordering.

At this time the documents listed below must be available:
a) Specification of the scope of the delivery;

b) Report of the technological testing included in the delivery, e.g. tensile testing and
bend testing;

¢) Analytical certificate of chemical composition of used materials in the pipe, goods
declaration for other materials, e.g. coating material;

d) Report of executed dimensional measurements;

e) Report of non-destructive testing.
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12. PREVENTION OF CONDENSATION

In order to avoid corrosion and wet insulation the casing has to be water diffusion tight.

For those type of systems that are not considered as water diffusion tight, it is recommended
that media pipes which are not directly protected against corrosion and which are not
stainless steel shall be anti-corrosion painted or epoxy treated before the insulation is
applied.

13. LAYING

Laying according to appropriate parts in EN 13941. District cooling differs from district
heating in several special points:

Pipes in the district cooling system can, due to the low operating temperatures, normally be
placed in the ground without expansion take-up devices.

Special consideration to the risk of freezing should be observed.

When laying PE pipes in the ground, which have lower strength properties than other types
of pipes, consideration must be taken to any traffic loads or dynamic loads in zones above
the pipe that might occur.

= When laying pipes in areas with higher temperatures than the operating
temperatures, e.g. in tunnels and indoors, the pipes must be insulated against
condensation. This also applies to hangers etc. Media pipes that are not of stainless
steel shall be anti-corrosion painted/epoxy treated before the insulation is applied.
This does not apply to preinsulated pipes according to EN 253, EN 448 and EN 489
under the condition that the sleeve system seals correctly.

14. MARKING

Pipes are marked with: the manufacturer in question, the standard, the dimension and the
date of manufacture as well as the certificate mark, where applicable.

This publication can be downloaded from the Euroheat & Power website:
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