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Introduction

The System Standard, of which this is Part 2, specifies the requirements for a piping system and its
components made from unplasticized poly{vinyl chloride} (PVC-U). The piping system is intended to
be used for water supply.

In respect of potential adverse effects on the quality of water intended for human consumption, caused
by the products covered by this standard:

1) This standard provides no information as to whether the product may be used without
restriction in any of the Member States of the EU or EFTA;

2) It should be noted that, while awaiting the adoption of verifiable European criteria, existing
national regulations concerning the use and/or the characteristics of this product remain in
force. '

For material and components, other than pipes, requirements and test methods are specified in

Parts 1, 3 and 4 of EN 1452. Characteristics for fitness for purpose (mainly for joints) are covered in
Part 5. Guidance for installation is given in ENV 1452-6. ENV 1452-7 a guidance for the assessment

of conformity.

- This Part of EN 1452 covers the characteristics of pipes.
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1 Scope
This Partof EN 1452 specifies the characteristics of pipes made from unplasticized poly(vinyl
chloride) (PVC-U) for piping systems in the field of water supply.

It also specifies the test parameters for the test methods referred to in this standard.

In conjunction with Parts 1 to 5 of EN 1452 and ENV 1452-7, it is applicable to extruded PVC-U pipes
without a socket and pipes with a socket (integral or not), intended to be used for the following:

a) water mains and services buried in ground;
b) conveyance of water above ground for both outside and inside buildings;

for the supply of water under pressure at approximately 20 °C (cold water) intended for human
consumption and for general purposes.

This standard is also applicable to pipes for the conveyance of water up to and including 45 °C. For
temperatures between 25 °C and 45 °C Figure A.1 in annex A applies.

This standard covers a range of pipe sizes and pressure classes and gives requirements concerning
colours. ' '
NOTE It is the responsibility of the purchaser or specifier to make the appropriate selections from

these aspects, taking into account their particular requirements and any relevant national regulations and
installation practices or codes.

2 Normative references

This standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications
apply to this standard only when incorporated in it by amendment or revision. For undated references
the |latest edition of the publication referred to applies.

prEN 496, Plastics piping and ducting systems — Plastics pipes and fittings — Measummenr of
dimensions and visual inspection of surfaces

EN 578, Plastics piping systems — Plastics pipes and fittings — Determination of the opacily

EN 580, Plastics piping systems — Unplasticized poly(vinyl chloride) (PVC-U) pipes — Test method
for the resistance to dichloromethane at a specified temperature (DCMT)

EN 681-1, Elastomeric seals — Material requirements for pipe joint seals used in water and drainage
applications — Part 1: Vulcanized rubber

EN 727, Plastics piping and ducting systems — Thermoplastics pipes and fittings — Determination of
Vicat softening temperature (VST

EN 743, Plastics piping and ducting systems — Thermoplastics pipes — Determination of the
longitudingl reversion

EN 744:1995, Plastics piping and ducting systems — Thermoplastics pipes — Test method for
resistance to external blows by the round-the-clock method

EN 921:1995, Plastics piping systems — Thermoplastics pipes — Determination of resisiance o
imternal pressure at constant femperature

EN 1452-1, Plastics piping systems for water supply — Unplasticized poly(vinyl chloride) (PVC-U) —
Part 1: General

EN 14525, Plastics piping systems for waler supply — Unplasticized poly(vinyl chioride) (PVC-U) —
Part 5: Fitness for purpose of the sysfem

ENV 1452-7:1999, Plastics piping systems for water supply — Unplasticized poly(vinyl chiloride)
{PVC-tJ) — Part 7: Guidance for the assessment of conformily
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EN ISO 12162, Thermoplastics malerials for pipes and fittings for pressure applications —
Classification and designation — Overall service (design) cosfficient

ISO 1183:1987, Plastics — Methods for determining the density and relalive density of non-celiular
plastics

ISO 6401:1985, Plastics — Homopolymer and copolymer resins of vinyl chioride — Determination of
residual viny! chioride monomer — Gas chromatographic method

ISO 7387-1:1983, Adhesives with solvents for assembly of PVC-U pipe elements — Characlerization
— Part 1. Basic test methods

ISO/TR 9080:1892, Thermoplastics pipes for the transport of fluids — Methods of extrapolation of
hydrosfatic stress ruplture data fo defermine the long-term fydrostatic strength of thermoplastics
pipe materials

3 Definitions, symbols and abbreviations

For the purposes of this standard, the definitions, symbols and abbreviations given in EN 1452-1 apply
together with the following: ,

L : length of socket
m  : depth of engagement
4 Material

4.1 Pipe material
The material to be used shall conform to EN 1452-1 and to the requirements given in 4.2 and 4.3.

4.2 Density

The density, g, Pt 23 °C of the pipe, when measured in accordance with 1SO 1183, shall be between
the following limits:

1350 kg/m® < p < 1460 kg/m3

4.3 MRS-value

The pipe material shall have a minimum required strength, MRS, as defined in EN 1452-1,of at least
25 MPa.

The pipe material shall be evaluated according to ISO/TR 9080 method Il 1), where an intemnal
pressure test is performed in accordance with EN 921:1995, to find the LCL. This evaluation shall be
made with an end cap type a) or b) in accordance with EN 821:1995 and using a pipe series S < 12,5. -
The MRS-value shall be derived from the LCL and the pipe material shall be classified by the
compound manufacturer in accordance with EN 1SO 12162,

Where there is available long-term experience with the effect of a change in material/'compound, it is
not necessary to re-evaluate the MRS. In this case the values determined with 5 test pieces at 20 °C
and 60°C during 1000 h to 5000 h shall be located on or above the 97,5% LCL long-term
characteristic curve established prior to the material/compound change.

1) In ISOYTC 138/SC5 a new extrapolation method is under development, which is intended to replace
ISO/TR 9080.
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5 General characteristics

5.1 Appearance

When viewed without magnification the internal and external surfaces of pipes shall be smooth, clean
and free from scoring, cavities and other surface defects to an extent that would prevent conformity to
this standard. The material shall not contain any impurities visible without magnification. The ends of
the pipe shall be cut cleanly and square to the axis of the pipe.

5.2 Colour

The colour of the pipes shall be either grey, blue or cream. The colour of the pipes shall be uniform
throughout. For above ground application, cream pipes shall not be used.

5.3 Opacity

The wall of the pipe shall be opague and shall not transmit more than 0,2 % of visible light when
measured in accordance with EN 578. This requirement does not apply to cream pipes (see 5.2).

6 Geometrical characteristics

6.1 Measyrement of dimensions

Dimensions shall be measured in accordance with prEN 496,

6.2 MNominal outside diameters
The nominal outside diameter, o, of a pipe shall conform to .

6.3 Mean outside diameters and their tolerances

The mean outside diameter, d,,, of a pipe shall conform to the applicable nominal outside diameter,
ch, within the telerance given in table 1.

The tolerance for out-of-roundness shall conform to table 1.
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Table 1 — Nominal outside diameters and tolerances
Dimensions in millimetres

Nominal outside | Tolerance for mean Tolerance for out-of-roundness )
diameter outside diameter dj,, ')
d, x S20t0S 16 9 S125t055 4
12 0.2 — 0,5
16 0,2 = 0.5
20 0,2 - 0,5
25 0,2 = 0,5
32 0.2 - 0,5
40 0,2 1.4 0,5
30 0,2 14 0.6
63 03 1.5 0.8
75 0,3 1.6 0,9
80 0,3 1.8 1.1
110 0.4 2.2 1.4
125 0,4 2,5 1.5
140 0.5 2.8 1.7
160 0,5 3.2 2,0
180 0,6 . 3.8 2,2
200 0,6 4,0 2,4
225 0,7 4,5 2.7
250 08 5,0 3,0
280 0.2 6.8 3.4
315 1,0 7.6 3,8
355 1,1 8.6 4,3
400  Ji 9,6 48
450 1,4 10,8 54
500 1.5 12,0 : 6,0
560 1 - 13,5 6,8
630 1,9 - 15,2 7.6
710 2,0 17,1 8,6
800 2,0 19,2 9.6
900 2,0 21,6 -
1000 ] 2,0 24,0 -
1) The tolerance conforms to grade D of ISO 11922-1:1997 for g, < 50 and to grade C for
d, > 50. The tolerance is expressed in the form ;" mm, where xis the value of the
tolerance.
2) The tolerance is expressed as the difference between the largest and the smallest
outside diameter in a cross-section of the pipe (i.e. 05 max — %, min)-
3) For g}, < 250, the tolerance conforms to grade N of ISO 11922-1:1997.
For d, > 250, the tolerance conforms to grade M of ISO 11922-1:1997. The requirement
for out-of-roundness is only applicable prior to storage.
4) For a d}, of 12 to 1000, the tolerance conforms to 0,5 grade M of ISO 11922-1:1997.
The requirement for out-of-roundness is only applicable prior to the pipe leaving the
manufacturer's premises.
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6.4 Wall thicknesses and their tolerances

The nominal wall thickness, &,, is classified with the pipe series 5. The nominal wall thickness
corresponds to the minimum allowable wall thickness.

The nominal wall thickness shall conform to table 2, as appropriate to the pipe series.
The tolerance for mean wall thickness, &,,, shall conform to table 3.



Table 2 — Nominal (minimum) wall thicknesses
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Dimensicns in millimetres

Nominal Nominal {minimum) wall thickness
outside Pipe series S
diameter |  52p (S 16.7) S 16 S12,5 S 10 S8 $6.3 S5
(SDR 41) | (SDR 34.4) (SDR 33) | (SDR 26) | (SDR 21) | (SDA 17) | (SDR 13,6) | (SDR 11)
Nominal pressure PN based on service (design) coefficient C=2,5
o PN 6 "PNB,3| PNB PN10 | PN125 PN 16 PN 20
12 = =5 b S o i 15
16 = - B — —-— s 1,5
20 — — — — — 1,5 1,9
25 s - —_— e 1.5 19 2.3
32 — —_ 15 1.6 1,9 2.4 = 2,9
40 — 1,5 1,6 1.9 2.4 3.0 3.7
50 1,5 16 20 . 2.4 3,0 a7 - 4,6
63 1,9 2,0 2,5 3,0 3,8 47 5,8
75 2.2 23 2.9 3,6, 45 56 6.8
a0 2.7 2.8 3.5 4.3 54 6,7 8.2
Nominal pressure PN based on service (design) coefficient C=2,0
PN 6 PN75 PN 8 PN10 | PN125 | PN16 PN20 | PN25.
110 2.7 32 3,4 - 4,2 5,3 6,6 8.1 10,0
125 3,1 a7 39 48 6,0 7,4 9.2 14
140 as 4.1 4,3 54 6.7 83 10,3 12,7
160 4.0 47 49 62 .7 a5 11,8 14,6
180 4.4 53 5.5 6.9 8.6 10,7 13,3 16,4
200 49, 589 6.2 7.7 9.6 11,9 14,7 18,2
225 55 6,6 6,9 8,6 10,8 13,4 16.6 -
250 6.2 7.3 7.7 9.6 11,9 14,8 18,4 e
280 6,9 B,2 86 10,7 13,4 16,6 20,6 —_
a15 7.7 8.2 9.7 121 15,0 18,7 232 —
355 8,7 10,4 10,9 13,6 16,9 21.1 26,1 —
400 8.8 11,7 123 15,3 191 23,7 29.4 —_
450 11,0 13,2 13,8 17,2 21,5 26,7 a3 _—
500 12.3 14.6 153 181 239 20,7 36,8 —
560 13,7 16,4 17.2 21,4 26,7 — — —
630 15.4 18,4 19,3 241 30,0 — — —
710 17.4 20,7 21,8 27,2 — — — —
800 19,6 23,3 24,5 30,6 — o —_— —_—
a00 22,0 26,3 27,6 el — — = —
1000 24,5 29,2 30,6 — - et — —
NOTE 1: The nominal wall thicknesses conform to IS0 4065:1996.

NOTE 2: To apply an overall service (design) coefficient of 2,5 (instead of 2,0) for pipes with nominal diameters
above 90 mm, the next higher pressure rating, PN, shall be choszen.
NOTE 3@ The PN 6 values for S 20 and S 16 are calculated with the preferred number 6,3.

NOTE 4: The pipe series S 16,7 in brackets is intended to be phased out by the end of the year 1998,




