DIN EN 253:2006-02 (E)

District heating pipes - Preinsulated bonded pipe systems for directly buried hot
water networks - Pipe assembly of steel service pipe, polyurethane thermal
insulation and outer casing of polyethylene

Contents Page
0 Yo 11T T o 6
1 £ T o - 8
2 Normative referenCes ... e 8
3 Terms and definitioNS ... 9
4 LYo [T = 4 L= o 10
4.1 =Y o = | 10
4.2 5] (oY= Y=Y T o= o T o -SSR 1
421 LT T 1 1S 11
4.2.2 D 1= 114 =1 = 1
4.2.3 Wall thiCKNESS ... e e s e mmm e s e s s e e e e s 1
424 SUrface CONAILION ... e e 13
4.3 L0 1= T 13
4.31 Material PropPerties ... e n e nnn e e e e nnnns 13
4.3.2 L0 =31 4 Vo [0 o e o =Y o 1= SRR 14
4.4 Polyurethane rigid foam insulation (PUR) ........ccccoiiiiiiccciieeeire i sscccssserr e s s ssses s e s e s ss s mnnes 16
441 L0 oY 0 4T o o X1 £ T o T S P 16
44.2 L0 =] 1 1T F ] - 16
4.4.3 Lo =T 4 o (=] 4 E= 1 16
444 Compressive Strength ... s e annne 17
445 Water absorption at elevated temperature ... ———— 17
4.5 Pipe @SSeMDBIY ..o ———————————— 17
4.51 e 10T Lo = 17
4.5.2 Diameter and wall thickness of the casing ..........ccccovcimminni i ——— 17
4.5.3 Centre liNe deviation ... s 18
454 Expected thermal life and long term temperature resistance ... 18
4.5.5 Thermal conductivity in unaged condition ... e 18
4.5.6 IMPACE reSISTANCE ... ———— 18
4.5.7 CreeP DENAVIOUT ...t s e e e e s s s ssmn e e e e e e s s e s amnn e e e e e sea s snnneneensannsnnnns 19
4.5.8 Surface conditions at deliVery ... s mme e e ee s annns 19
5 TeSt MELNOMS ... m e s e e e s mmnn e e e e s s 19
5.1 =Y 1T - 19
511 JLIC=ES A= 1= o2 1 4 =T 0 19
5.2 07 1= T 19
5.21 Material density ......cccovciiiiiii i —————————————— 19
5.2.2 I 11 4 L= 0 T=T T 4 20
5.2.3 Appearance and surface finisSh ... 20
5.24 Heat reVerSion ... 20
5.2.5 Long-term mechanical Properties ... s s s s 20
5.2.6 Constant load tensile test (CLT) .....occccccciiiiiiicccceecrrr s s ssssre s s s s sse s e e e e s ss s ssmnn e e e s en s sannns 20
5.2.7 Elongation at Break ... s s s s s s s s s s s ss s s s s e s s essssnsnsnsnsnnn s 20
5.2.8 Carbon black dispersion, homogeneity ..........cccccccrrriiiiiicciscrrrnr s 22
5.2.9 Notched constant [oad test ... s 22
5.3 Polyurethane rigid foam insulation (PUR) .........cccciimmiiininrere s 22
5.3.1 Lo 0T o X1 4 o o T 22



5.3.2 0= | =3 4 1 o3 1 = 22

5.3.3 FOAM deNSIY ..cooiiieiiiiiir i ——————— 23
5.3.4 Compressive Strength ... ——————————— 23
5.3.5 L 4T T =T =T ¢ T o o1 o o 23
5.4 Pipe @SSEMDBIY ...cooeeiiiirr i ————————————— 24
5.41 Axial shear strength ... ————————————— 24
5.4.2 Tangential shear strength ... smmmmmmnnnnas 25
5.4.3 Shear strength of the pipe assembly after ageing .........cccccvvmriiiiii s 26
5.4.4 Thermal CONAUCEIVILY .....ceeeeeiiieiiiennnennnnnnnnnn s s s s sssssssssssnssssssnmnnnnnnnnnnns 27
5.4.5 IMPACE reSISTANCE ... —————— 27
5.4.6 Creep behaviour at 140 °C ... ssssss e e s s ssms e e e s essa s s s sms s e e e eesanssssnmnnenesnsnnnsen 27
6 T T ' 30
6.1 L= T - N 30
6.2 Steel SErVICE PIPe ... s e e 30
6.3 L0 1= T 30
6.4 Pipe @SSEMDBIY ...coceeiiiiir it ——————————— 30

Annex A (informative) Relation between actual continuous operating conditions and accelerated
F= Yo L=T1 Yo TR LK1 oo 4 Te [1T'e o 1= 31

Annex B (informative) Calculation of the minimum expected thermal life with operation at various

temperatures with respect to PUR foam performance ...........ccccoccmimiiriiccccmemennnnsnsssscsseeeeenes 33
Annex C (normative) Calculated continuous operating temperature (CCOT) ........coocmririisemrrinnsnesninianns 34
CA1 L= T - 34
C.2 SYMDOIS . ——————————— 34
C.3 Ageing and shear strength determinations ..........ccccooniiinni i ———— 34
C4 L0 1] F=1 o 3 =P 35
c.4.1 Determination of the thermal life at different ageing temperatures .........ccccovvcmviiiiiiccccineeens 35
C.4.2 Adoption to the Arrhenius relation ... ———— 35
C.4.3 Calculated continuous operating temperature, CCOT ........cccciiiiiiicccismmmrrene s sssserre e snans 35
Annex D (informative) Guidelines for inspection and testing ...........cccovrcmmiiir s 36
D.1 Manufacturer's type test ..o —————— 36
D.2 Manufacturer's quality SUrveillance .........ccccoiiimii e —————— 36
D.3 External inSPeCioN ... e e 36
D.4 Manufacturer's responsibility ........cccccciiiiici e ———————— 36

Annex E (informative) Change of blowing agent and influence on thermochemical and

thermomechanical properties of polyurethane rigid foam (PUR) .........cccccccmmmrrrricccccinncennnnnn. 39
Annex F (normative) Radial creep behaviour of the polyurethane foam (PUR) .........c.ccccccivcrririninicnnes 40
Annex G (normative) Thermal conductivity of pre-insulated pipes - Test procedure .........cccccerrrnnnee. 41
G.1 KT o - 41
G.2 Requirements (EN ISO 8497:1994, Clause 5) .......cccocvmriinimmninimnnss s e ssssenes 41
G.21 Test specimen (EN ISO 8497:1994, 5.1) ......ccovviiiiiiiniiminir s s s sssssenes 41
G.2.2 Operating temperature (EN ISO 8497:1994, 5.2) ........ooccvcmiiiiiimninnsin s s sssss e 41
G.2.3 Types of apparatus (EN ISO 8497:1994, 5.5) .......ccooiiiciiicmmririinsssccssceers e ss s ssssse e s ssss s ssssmsssnees 141
G.3 Apparatus (EN ISO 8497:1994, ClaUSE 7) ....ccveccecrmerrerrisssssssssersessssssssssssesssssssssssssnssssssssssssssnnsnes 41
G.3.1 (CTUE:T e [T I =T g e =T o o T= 1= 1 0 L= N 41
G.3.2 02 111 o1 =1 =T I=T0 T BT o o X T - 110 TN 42
G.3.3 Dimensions (EN ISO 8497:1994, 7.2) ..o e e smn e sss e s smn e s s smm e s mne s 42
G.3.4 Heater pipe surface temperature ...........cccooiiiiiccccceiiiiin e e e s nne e 42
G4 Test specimens (EN ISO 8497:1994, Clause 8) ........ccccounimmrmnnnmmsmnnssns s s ssssss e 42
G.4.1 Conditioning (EN ISO 8497:1994, 8.4) .......ccccceiiiecrerrrcsreesssssresssssssesssssnresssssssessssssnsesssssnsessssnes 42
G.4.2 Dimension measurement (EN ISO 8497:1994, 8.5) .......c.ccccvcmriniimmninnmnnnn e 42
G4.3 Surface temperature measurement ... 42

-2.-



G.5 Procedure (EN ISO 8497:1994, ClauSe 9) .......cccciiiiminirmnimnisssssns s s ssss s s sssssssmsssssss ssnas 42
G.5.1 Test length (EN ISO 8497:1994, 9.1.1) ...ccciiiiiiiiir i s s s s s s ms s s as s 42
G.5.2 Diameter (EN ISO 8497:1994, 8.5) ......cccocirisminiriniinien s s ssss s s s s s s s sms s s 43
G.5.3 Thickness Of CASING ....ccciiiiiiiiiiir i 43
G.5.4 Ambient requirements (EN ISO 8497:1994, 9.2) .......ccccciriiiminniimsn s sses s 43
G.5.5 Test pipe temperature (EN ISO 8497:1994, 9.3) ... 43
G.5.6 Power supply (EN ISO 8497:1994, 7.9) ....ccccciiiiiiiiirrere e sss s s s 43
G.5.7 Axial heat loss (EN ISO 8497:1994, 5.7) .....cciiiiiiiiiiiriir e s s sns s s sn e s ne s 43
G.5.8 Test period and stability (EN ISO 8497:1994, 9.5.3) .....cccciriiriimrinrirr e 43
G.6 Calculations (EN ISO 8497:1994, Clause 11) ...ccccccccmrmmriiiicssseereesrssssssssssesesssssssssssssesssssssssssnnnns 43
G.6.1 Thermal conductivity (EN ISO 8497:1994, 3.5) .....cccciiiiriiriirerr e e sn e 43
G.7 Symbols and units (EN ISO 8497:1994 Clause 4) .....cccccceeccevcmmmmrrrnisssssssssesesssssssssssssssssssssssssnnes 44
Annex H (informative) National A-deviations ...........ccccciiiiimn e ——— 46
H.1 Swedish national legislative deviations on steel service pipes .....ccccccomiiiiiiiciiiiccccccieees 46
271 o] o - T o T/ 47



		2026-04-30T06:33:50+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




