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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governn
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stang
the technical committees are circulated to the member bodies for voting\»xPublication a
Standard requires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this document¢may be the subject of p
hall not be held responsible for identifying any or all such patent rights.

was prepared by the European Committee for Standardization (CEN) Technical Com
, Plastics piping systems and ducting systems, in collaberation with 1ISO Technical Com

Plastics pipes, fittings and valves for the transport of fluids, Subcommittee SC 2, Plastics |
or water supplies, in accordance with the Agreementcon technical cooperation between ISO

bdition cancels and replaces 1SO 4422-3:1996, [SO 264:1976, ISO 264:1976/Add.1:1
88, 1SO 2048:1990, 1SO 3460:1975, 1SQ.4434:1977 and 1SO 6455:1983, which have
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Guidance for the assessment of conformity is to form the subject of a part 7.

This corrected version of ISO 1452-3:2009 incorporates the correction of Figure 8 c).
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Introduction

The System Standard, of which this is Part 3, 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 and for buried and above-ground drainage and sewerage under pressure.
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Plastics piping systems for water supply and for buried and
above-ground drainage and sewerage under pressure —

Un

plasticized poly(vinyl chloride) (PVC-U) —

Part 3:

Fit

1

This
(PV(
Sewe

It als

In cd
with

It is @pplicable to fittings in piping systems intended for the supply of water under pressure up to 3

25 °(
unddg

This
and

NOT
45 °(

Dep¢nding.on the jointing method, this part of ISO 1452 is applicable to the following types of fittin

tings

Scope

part of 1ISO 1452 specifies the characteristics of fittings made from_ unplasticized poly(vi
-U) for piping systems intended for water supply and for buried and above-ground d
rage under pressure.

o specifies the test parameters for the test methods referred'to in this part of ISO 1452.

njunction with 1SO 1452-1, ISO 1452-2 and ISO 1452-5,"it is applicable to PVC-U fittings
components of PVC-U, other plastics and non-plastics‘materials intended to be used for the fi

Wvater mains and services buried in the ground;

conveyance of water above ground for bothoutside and inside buildings;

buried and above-ground drainage and-sewerage under pressure.

[ (cold water), intended for-human consumption and for general purposes as well as for
r pressure.

part of ISO 1452 is,also applicable to components for the conveyance of water and waste

E 1 The praducér and the end-user can come to agreement on the possibilities of use for tempe
on a case-by*case basis.

nyl chloride)
rainage and

and to joints
bllowing:

nd including
waste water

water up to

ncluding 45 °C. Fertemperatures between 25 °C and 45 °C, Figure A.1 of ISO 1452-2:2009 applies.

ratures above

gs:

fittings for solvent cementing;

— elastomeric ring seal fittings.

PVC

-U fittings can be manufactured by injection-moulding and/or be fabricated from pipe.

This part of ISO 1452 is also applicable to PVC-U flange adapters and to the corresponding flanges made

from

various materials.

This part of ISO 1452 covers a range of fitting sizes and pressure classes and gives requirements concerning
colours.

NOTE 2

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.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 7-1:1994, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dimensions,
tolerances and designation

ISO 580, Plastics piping and ducting systems — Injection-moulded thermoplastics fittings — Methods for
visually assessing the effects of heating

ISO 1167-1,
the resistang

ISO 1167-3,
the resistand

ISO 1183-1:
method, liqu

ISO 1452-1:
sewerage u

ISO 1452-2:
sewerage uf

ISO 1452-5,
sewerage u
system

ISO 2507-1:
method

ISO 2507-2:
for unplastic

for high impact resistance poly(vinyl ctiloride) (PVC-HI) pipes

ISO 3126, P
ISO 7686, A

ISO 13783,
socket joints

EN 802, Pla

Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determinati
e to internal pressure — Part 1: General method

Thermoplastics pipes, fittings and assemblies for the conveyance of fluids —cDeterminati
e to internal pressure — Part 3: Preparation of components

P004, Plastics — Methods for determining the density of non-cellular plastics — Part 1: Imme|
id pyknometer method and titration method

D009, Plastics piping systems for water supply and for buried and’ above-ground drainage
der pressure — Unplasticized poly(vinyl chloride) (PVC-U) —Part 1: General

D009, Plastics piping systems for water supply and for buried and above-ground drainage
der pressure — Unplasticized poly(vinyl chloride) (PVC-U) — Part 2: Pipes

Plastics piping systems for water supply and for buried and above-ground drainage
nder pressure — Unplasticized poly(vinyl chloride) (PVC-U) — Part 5: Fitness for purpose d

1995, Thermoplastics pipes and fittings.— Vicat softening temperature — Part 1: Genera

1995, Thermoplastics pipes and fittings — Vicat softening temperature — Part 2: Test cond
zed poly(vinyl chloride) (PVE=U) or chlorinated poly(vinyl chloride) (PVC-C) pipes and fittings
astics piping systems+— Plastics components — Determination of dimensions
astics pipes and fittings — Determination of opacity

Plastics piping systems — Unplasticized poly(vinyl chloride) (PVC-U) end-load-bearing do|

bn of

bn of

rsion

and

and

and
f the

test

tions
and

Lble-

— Test-méthod for leaktightness and strength while subjected to bending and internal pressire

stics piping and ducting systems — Injection-moulded thermoplastics fittings for pressure p

iping

systems —

’ Ll L L Lol g L S
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3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms, definitions, symbols and abbreviated terms given in ISO 1452-1
and the following apply.

3141

laying length
Z-length
(socketed autlet) distance from the inserted tube or spigot end to the intersection paoint of the fitting/valve axis
(fitting or valve centre)

3.1.2
laying length
Z-length

(spidot outlet) distance from the outlet end to the intersection point of the fittingfvalve axis (fitfing or valve
centre)

3.1.3
laying length

Z-length

(socket with parallel outlets) distance between the ends of the inserted tubes or spigots

3.1.4
laying length
Z-length

(one|socket and one spigot with parallel outlets) distance from the inserted tube or spigot end to the end of the
spig¢t outlet

3.1.5
design length of bends

Zq-length

length of an outlet, excluding any socket length or insert length of spigot

3.2 | Symbols
VA Laying length (Z-length)
Zy Z-design length)(Z,-length)

r bend radius

4 Material

4.1 Fitting material
The fitting material used shall conform to ISO 1452-1 and to the requirements given in 4.2 and 4.3.
4.2 Density

The density, p, at 23 °C of the fitting, when measured in accordance with ISO 1183-1, shall be between the
following limits:

1 350 kg/m3 < p < 1 460 kg/m3

© 1SO 2009 - All rights reserved 3
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4.3 MRS-

The fitting m

value

aterial shall have a minimum required strength, MRS, as defined in ISO 1452-1:2009, 4.4.1.

The manufacturer of the compound or formulation shall confirm the MRS by testing as described in
ISO 1452-1:2009, 4.4.1, 4.4.2 or 4.4.3, respectively.

The MRS va

5 Gener

lue of the fitting material shall be declared by the fitting manufacturer in its technical file.

al characteristics

5.1 Appe

When viewe
free from sc
ISO 1452.

Each end of

5.2 Colour

The colour ¢
for drainage

The colour @
grey or brow

5.3 Opac

The wall of 1
in accordand

6 Geom

6.1 Meas

Dimensions

6.2 Nomi

The nomina

arance

d without magnification, the internal and external surfaces of fittings shall be smooth, clear
pring, cavities and other surface defects to an extent that would prevent confofmity to this p

a fitting shall be square to its axis.

f injection-moulded fittings shall be grey throughout the walldfor water supply, and grey or b
and sewerage under pressure.

f fittings made from pipes shall be grey, blue or cream throughout the wall for water supply
n for drainage and sewerage under pressure.

ity of fittings intended for the above-ground conveyance of water

he fittings shall be opaque and shall. nottransmit more than 0,2 % of visible light when meas
e with ISO 7686.

ptrical characteristics

urement of dimensjons

shall be measured in accordance with 1ISO 3126.

nal diameters

inside diameter(s), d,, of a fitting shall correspond to, and be designated by, the nominal ou

and
art of

rown

and

ured

tside

diameter(s)
6.3 Fittin

6.3.1

bfthe pipe(s) for which the fitting is designed.

gs for solvent cementing

Socket and spigot dimensions

The socket dimensions of the fittings shall be the same as for sockets on pipes and shall conform to

ISO 1452-2:

20089.

The spigot length(s) shall be at least equal to the corresponding socket length(s).

© 1SO 2009 - All rights reserved
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The tolerance on the diameter of the spigot ends, d,, of reducing bushes (see Table 7) shall always be
positive and be as follows:

6.3.2
6.3.2

Equa3
radig

a)

The
man

The

maximum 0,2 mm for diameters equal to or less than 90 mm;
maximum 0,3 mm for diameters 110 mm to 160 mm;
maximum 0,4 mm for diameters 180 mm to 225 mm;

maximum 0,5 mm for diameters 250 mm to 315 mm.

Bi ters—taying ths— Fradi-and I
A For the following types of injection-moulded fittings, the Z-lengths shall be calculated
tions (1), (2), (3), (4), (5), (6), (7) or (8), as applicable, where « is the angle of the elbow
s of the bend.

o o dn
PDO° elbows, 90° tees (see Table 1): Z = 7+1

o dp o
15° elbows (see Table 1): Z = > tan EH

o dn o
15° tee (see Table 1): Z = NN cot ) +t

with d,,, < 90 mm, 110 mm, 125 mm, 140 mm, 160,mmand =3, 4, 6, 6, 7

Z4 =d7”tang+1

2
bends (see Table 2) Z=r=2d,
short bends (see Table 5) Z=r=0,75d,
reducing bushes, long (see Fable 6) Z=0,75d,+6
Feducing bushes, short (see Table 7) Z = (%+ 6) - (%-{‘ 6}

calculated Values are given in Table 1 to Table 7. The calculated values may be ada
ifacturer.,

Mmanufacturer's information (e.g. catalogues) shall state the exact value(s) of the Z-length(s).

using one of
and r is the

(1)

()

©)

(4)

(®)
(6)
(7)

(8)

pted by the

The deviation from the calculated values are recommended to be not greater than the values given in Table 1,
Table 2, Table 5, Table 6 and Table 7, as applicable.

6.3.2.2 For bends made from pipe, the Z-design-lengths, Z,, and the bend radii shall be
greater than the values given in Table 3 and Table 4, as applicable.

NOTE 1 The Z4-lengths are always greater than the corresponding socket lengths.

equal to or

The wall thickness in the bend area of bends made from pipe shall be not less than the specified minimum
wall thickness for the corresponding pipe given in ISO 1452-2.

NOTE 2  If needed, the next pipe series with the smaller S-number can be used. See also 7.2.

© 1SO 2009 - All rights reserved
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6.3.2.3

The types of fittings are shown in Figure 1.

The following are the figures and tables for fittings for solvent cementing.

z V4 4
> la l . 1) A >l
%
NEs , X/
v 7 X2~ 1] N - 1
N ) L Y L y N L] ]
A I— A — i \}/}\
__) A
PR N =~ Lid
N L J
a) 90° glbow b) 45° elbow c) 90° tee d) 45° tee e) Double-socket
Figure 1 — Types of fittings: Typical elbows, tees and double-socket
Table 1 — Calculated Z-lengths and recommended deviations for elbows;jtees and double-sockets
Dimensions in millinjetres
Nominal Calculated Z-length and recommended deviations
diameter Type of fitting
90° elbow 45° elbow 90° tee 45° tee Double-sodket
d, Z z Z Z Z Z
12 7+1 3,51 — — 3+1
16 9+1 45+1 + — — 3+1
20 1141 5+1 1 1 27 +3 62 3+1
25 13,5112 6412 13,5172 33+3 742 312
1,6 1,6 1,6 +4 2 1,6
32 174 7,5%] 174 42* 8% 34
40 2172 9,52 21*2 51*3 10%2 372
2,5 25 2,5 6 2 2
50 26 145" 26 63" 124 3%
63 32,5732 14132 32,5732 7971 1412 312
75 38,574 16,5 38,574 94*3 1742 472
90 4613 19,573 4613 11241 20*3 5+2
110 560 249 560 137+]3 243 673
6 6 6 15 3 3
125 68,513 271 63,579 1577, 2774 617
140 714 307 714 175+17 30 843
160 8178 3478 8178 200720 35%4 8+t
180 91+8 3948 91+8 — — 8
200 10179 4373 101*9 — — 843
225 11410 48+10 11410 — — 1075
250 — 53710 12610 — — 1273
280 — 59+10 141+10 — — 123
315 — 63710 159+]0 — — 14*5
See Figure 1.
6 © 1SO 2009 — All rights reserved
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Figure 2 — Bends, injection-moulded

Table 2 — Calculated Z-lengths and recommended deviations for-bends, injection-mqgulded

Dimensiong in millimetres
Calculated Z-lengths and recommendéd,deviations
Nominal diameter.
dn
12 16 20 25 32 40 50
24 +1 32+1 40 +1 50112 64116 80*2 100725
Noninal diameter
dn
63 75 90 110 125 140 160
26732 150*4 18073 220%8 250*8 28077 3208
See Figure 2.
(V) (V)
) 1]
4 % g
& & v
- / - / - /
a/ a/ f<
K / g /'ﬁ\f g /‘ﬁ\”
N N N
Y — Y Y
[} A A
E ~ ~
Y |
A
N <(25 n’n> <(b dn> <(ba’n>
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Table 3 — Calculated minimum bend radii and minimum design lengths for bends made from pipes

Dimensions in millimetres

Nominal Minimum Minimum design length?
diameter bend radius Zy min
Angle, o
d, rminb 11° 22° 30° 45° 60° 90°
63 221 46 68 84 117 153 246
75 263 55 81 100 139 182 293
90 315 66 97 120 166 218 351
110 385 81 119 147 203 266 429
125 438 92 135 167 231 303 488
140 490 103 151 187 259 339 546
160 560 118 173 214 296 387 624
180 630 133 194 241 333 436 702
200 700 147 216 268 370 484 780
225 788 166 243 301 416 545 878
250 875 184 270 334 462 605 975
280 980 206 302 375 518 678 1092
315 1103 232 340 421 583 763 1229
355 1243 262 384 475 656 859 138%
400 1400 295 432 635 740 968 1560
450 1575 332 486 602 832 1089 175%
500 1750 369 540 669 925 1210 1950
560 1960 413 605 749 1036 1356 2184
630 2205 464 681 843 1165 1525 2457
See Figure 3.
a Z4 min is galculated using Equation (9):
Zy min= (3,54, x tan % )+0,4d,. 9)
b Tmin 1S Caltulated using Equation (10):
Foin = 354, (10)

8 © 1SO 2009 — All rights reserved
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A® ., >

L Y Y

A
& \‘A \‘A

 J 4

A

N <¢ a’n> <ﬁb dI1> <25dn>
Figure 4 — Short bends made from pipes
Table 4 — Calculated minimum bend radii and minimum design lengths for short bends
made from pipes
Dimensiong in millimetres
Nominal Minimum Minimum design length?
diameter bend radius Z4 min
Angle
d, rminb 11° 22 30° 45° 60° 90°
63 157 31 46 58 81 107 173
75 187 37 55 69 96 127 206
90 225 44 66 83 116 152 248
110 275 54 81 101 141 186 303
125 312 61 92 115 161 212 344
140 350 69 103 129 180 237 385
160 400 79 118 147 206 271 440
180 450 88 133 166 231 305 495
200 500 98 147 184 257 339 550
225 562 110 166 207 289 381 619
250 625 123 184 230 321 423 688
280 700 137 206 258 360 474 770
315 787 155 232 290 405 533 866
355 887 174 261 327 456 601 976
466 +666 196 204 368 544 6FF 1100
450 1125 221 331 414 578 762 1238
500 1250 245 368 460 643 847 1375
560 1400 275 412 515 720 948 1540
630 1575 309 464 580 810 1067 1733
See Figure 4.
a Z4. min is calculated using Equation (11):

Zy min = (2,5d, x tan £) +0,25d,. an

7min 18 calculated using Equation (12):
o =2,5d,. (12)

© 1SO 2009 - All rights reserved 9
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\

Figure 5 — Short bends, injection-moulded

Table 5 + Calculated Z-lengths and recommended deviations for short bends, ihjection-moulded
Dimensions in millimetres
Calculated laying length, Z, and recommended deviations
Nominal diameter
dn
140 160 180 200 225 250 280 315
105*7 1208 1358 150+ 168+ 187+ 210*]0 23610
See Figure 5.
- 9d “
! |
ST _J -
N
[\ ¢d, N
a) Reducing bush, long b) Practical application
NOTE Other designs of reducing bushes are allowed.

10

Figure 6 — Reducing bushes, long and example of application

© 1SO 2009 - All rights reserved
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Table 6 — Calculated Z-lengths and recommended deviations for reducing bushes, long

Dimensions in millimetres

Nominal Nominal diameter of spigot

socket d,

diameter 1 12 | 16 | 20 | 25 | 32 | 40 | 50 | 63 | 75 | 90 | 110 | 125 | 140 | 160

Recommended deviations for Z-lengths
1 | £15 | +2
d, Calculated Z-lengths
12 — 18 21 25 30 — — — — — — — — —
16 — — 21 25 30 36 — — — — — — — —
20 — — — 25 30 36 44 — — — — — — —
25 — — — — 30 36 44 54 — — —+ — — —
32 — — — — — 36 44 54 62 — — — — —
40 — — — — — — 44 54 62 74 — — — —
50 — — — — — — — 54 62 74 88 — — —
63 — — — — — — — — 62 74 88 100 || — —
75 — — — — — — — - — 74 88 100 (| 111 —
90 — — — — — — — — — — 88 100 |[111 | 126
110 — — — — — — — — — — — 100 |[111 | 126
125 — — — — — — — — — — — — 111 | 126
140 — — — — — - — — — — — — — 126
See Figure 6.
2, B
[ |
Y r"—) N Lj
7 AN N
] 04, R A
a) Reducing bush, short b) Practical application

Figure 7 — Reducing bushes, short and example of application
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Table 7 — Calculated Z-lengths and recommended deviations for reducing bushes, short

Dimensions in millimetres

Nominal Calculated Z-lengths?
socket
diameter

Nominal diameter of spigot
d
2

d 12|16 |20 | 25 | 32 | 40 | 50 | 63 | 75 | 90 | 110|125 | 140|160 | 180 | 200 | 225 | 250 | 280 | 315
12 |—|2]4al65|10|—=|=|=|=|=|=|=|=|=|=|=|=|=|=|=
6 |—|—=|2a5|8|12|—|—=|=|=|=|=|=|=|=|=|=|=|=|=

20 |f[=[=[25]6 |10[15|—|=|=|=|=|=1=|=[=1=1=1=—1-—
25 | 4| —|—=|—=1|35|75[125/19|—|—|=|=|=|=|=|=|=|==2|—
32 | d4|—=|=|=|=|4|9 1550215 —|—|—=|=|=|=|=|=p="1—=|—=
40 |H4|—=|=|—=|=|=|5 115017525 | —|—|—|—=|—=|—=|&U—=|=]|—-
50 |4+ |—|—|—|—|—=|—=165[125/20|30|—|—|—|—|2/=|—|—=|—=
63 |+ |—|—|—|—=|—=|=|—=|6135/285(31|—|—|—+}L|—|—|—=|—
75 |4|—|—=|—=|—=|—=|=|=|—=1|75|175|25325| — || —|—|—=|—=|—
0 |4|—|=|=|=|=|=|=|=|—=|10175|25|8 | —|—|—|—=|—=|—=
110 [ | —|—=|=|=|=|=|=|=|=|=1|75|1®25 |35 |—|—|—|—|—

125 |4 | —|—=|=|=|=|=|=|=|—=1|—=|=r5[175]275(375| — | — | — | —
140 [ | —|—|—=|=|—=|—=|—=|=|—=|—=4<|—|10]20]|30 425 —|—|—
160 |4 |—|—|—=|=|=|=|=|=|=|2[=|=|—=|10]201325|45| —|—
180 |4 |—|—|=|=|=|=|=|=|=Y=|—=|—=|—=|—=1]10]225|35]|50 | —
200 |4 |—|—=|=|=|=|=|=| =4~ |—=|—=|—=|=|—=1|—=[125| 25|40 |57,5
225 |4 |l—|—=|=|=|=|=|=d=|=|=|=|=|=| === [125]|27,5] 45
250 |4 |—|—=|=|=|=|=|>—=|=|=|=|=|=|=|=|=|—=115]325
280 |4 |—|—=|—=-|=|=|S—|—=|=|=|=|=|=|=|=|=|=|=N75

See Figure 7.

@ The reconpmended deviations are % 1-mm.

6.4 Adapter fittings

6.4.1 Designation-of adapter fittings

Adapter fittings—are-desig

a) the nominal inside diameter of the fitting socket or the nominal outside diameter of the fitting spigot
according to ISO 1452-2;

b) the nominal size of the threaded part in accordance with ISO 7-1.

6.4.2 Reinforcement of adapter fittings

Adapter fittings with female threaded sockets for jointing to threaded metal pipes or fittings shall be reinforced
at the threaded outlets by any suitable method to prevent splitting of the threaded portion during assembly.
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6.4.3 Dimensions of adapter fittings

The dimensions of plain sockets and/or spigots of the adapter fittings shall conform to 1SO 1452-2. The
threaded parts of the fitting shall conform to ISO 7-1. The calculated values of the Z-length(s) are given in
Table 8 and Table 9.

The manufacturer's information (e.g. catalogues) shall state the exact value(s) of the Z-length(s).

N

o0,

a) 90° adapter elbow

Py <

b) 90° adapter tee

Figure 8 — Typical adapter fittings — Equal

Y /-[ Q' L \ -
/ s S
( Y ~
2 Y S v I
N N \ 7500
i 7]
¢D1 Z3
E— B—g
NELED @0
-2l s
Z,

c) Adapter sogket

Table 8 — Calculated Z-lengths and recommended deviations for adapter fittings — Equal

Dimensions in millimetres

Diameter Size-of Laying length
of socket thread z
D2 D,P z,° z,0 Z,8
12 R 74" 9 4
16 R %" 9 13 5
20 R %" 11 14 5
25 R %" 13,5 17 5
32 R1" 17 22 5
40 R1 %" 21 28 5
50 R1 %" 26 38 7
63 R 2" 32,5 47 7
SeeFigure-8-
@  Tolerances of diameters and length of sockets in accordance with ISO 1452-2.
b Sizes and length of pipe thread in accordance with ISO 7-1.
¢ Laying length Z, and tolerances in accordance with Table 1 (90° elbow).
d  Tolerances of laying length Z, equal to Z,.
€  Tolerances of laying length Z, in accordance with Table 1 (socket).

© 1SO 2009 - All rights reserved
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a) Adapter socket/nipple

6.5 Tapp

A

b) Adapter nipple

Y

$Ds
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=
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oD,

<
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c) Adapter bush
socket/male thread

®D;
lg————
o0,

Z3

< Py
ad L

d) Adapter bush
spigot/female thread

Tdble 9 — Calculated Z-lengths and recommended derivations for adapter fittings —

Figure 9 — Typical adapter fittings — Nipples and bushes

Nipples and bushes

Dimensions-in’millimetres

Adapter socket/ | Adapter nipple Adapter bush Adapter bush Size of
nipple Socket/male Spigot/female thread
thread thread
D2 zZP D,° zP Dg? Z B’ zZp D¢
— — 12 32 — — — — R V4"
16 19 16 35 12 15 20 24 R %"
20 23 20 42 16 22 25 27 R %"
25 25 25 47 20 22 32 32 R %"
32 28 32 54 25 27 40 38 R1"
40 31 40 60 32 29 50 46 R1 %"
50 32 50 66 40 29 63 57 R17%"
63 38 63 78 50 34 — — R2"
See Figure 9.
@  Tolerances of diaméters and length of sockets in accordance with ISO 1452-2.
b Tolerances of laying length Z,, Z, Z; and Z, in accordance with Table 1 (90° elbow).
€ Tolerances of diameters in accordance with Table 1 (reducing bush).
4 Sizesrand length of pipe thread in accordance with ISO 7-1.

ng/saddles

Tapping saddles, with or without a shut-off device, shall be fixed onto the water supply mains by solvent

cementing or mechanical fixing with elastomeric sealing. Typical

tapping saddles are shown in

Figures 10, 11, 12 and 13. Their dimensions shall conform to Table 10. Other designs are allowed.

14
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ds

N
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o

A

A

A

 J

Figure 10 — Typical socket saddle with solvent cement type socket

A

ds

A

Figure 11 — Typical tee saddle with parallel, solvent cement type socket

od,

A

Y

Figure 12 — Typical tee saddle with right-angled, mechanical joint

© 1SO 2009 - All rights reserved
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@
N

- b .
Figure 13 — Typical socket saddle with internally threaded socket
Table 10 — Tapping saddle dimensions
Dimeénsions in millimjetres
Water supply mains Outlet connection
Nominal oul:side Inside Nominal outside Solvent cementing Solvent Internal
diameter of{pipe diameter of diameter of socket mean inside cementing pipe
saddle connecting pipe diameter? length threaf®
d, d, dy dy L R,
20 20 16 V2
32 32 25 25 19 %
20 20 16 V2
40 40 25 25 19 %
32 32 22 1
20 20 16 V2
50 50 25 25 19 Ya
32 32 22 1
20 20 16 V2
25 25 19 %
63 63 32 32 22 1
40 40 26 174
50 50 31 173
20 20 16 V2
25 25 19 Ya
75 75 32 32 22 1
40 40 26 14
50 50 31 173
20 20 16 V2
25 25 19 Ya
90 90 32 32 22 1
40 40 26 14
50 50 31 17%
20 20 16 V2
25 25 19 Ya
32 32 22 1
110 110 40 40 26 1%
50 50 31 1%
63 63 38 2

16 © 1SO 2009 — All rights reserved
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Table 10 (continued)

Dimensions in millimetres

Water supply mains Outlet connection
Nominal outside Inside Nominal outside Solvent cementing Solvent Internal
diameter of pipe diameter of diameter of socket mean inside cementing pipe
saddle connecting pipe diameter?@ length thread®
d, d, d, dy L Rp
32 32 22 1
125 125 50 50 31 1%
81 81 38 2
25 25 19 Ya
32 32 22 1
140 140 50 50 31 1%
63 63 38 2
20 20 16 Ya
25 25 19 Ya
32 32 22 1
160 160 40 40 26 1%
50 50 31 1%
63 63 38 2
20 20 16 Ya
25 25 19 Ya
32 32 22 1
200 200 40 40 26 1%
50 50 31 1%
63 63 38 2
90 90 51 3
32 32 22 1
40 40 26 1%
225 225 50 50 31 1%
63 63 38 2
90 90 51 3
20 20 16 Ya
25 25 19 Ya
250 250 32 32 22 1
40 40 26 1%
50 50 31 1%
20 20 16 Ya
25 25 19 Ya
315 315 32 32 22 1
40 40 26 1%
50 50 31 1%
See Figures 10-10"13.
a For diameters d, the tolerance is +%’3 mm.
b Jointing pipe thread, R.n' shall conform to ISO 7-1.

The length of the saddle, b, shall be specified in the technical file of the manufacturer.
6.6 Flange adapters and flanges

6.6.1 Adapters for backing flange

Adapters for PN 10 and PN 16 flanges shall conform to the dimensions given in Table 11, where the
dimensions d4, Z, Z4, and r are as indicated in Figure 14.

NOTE These dimensions have been chosen to ensure practical interchangeability.

© 1SO 2009 — All rights reserved 17
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Z1 | S A8
SR Y

2—> E v

Key

1 jointing fgce for flask gasket

2 jointing fgce with O-ring groove

Figure 14 — Dimensions of adapters for backing flanges
Table 11 — Dimensions of adapters for PN 10 and PN 16 flanges
Dimensions in millimetres
Adapters Flanges
Nominal diameter External Contour Jointing face Nominal size of
of socket? diameter radius flange
flat with groove
d, d, max Z Z, DN
16 22+0,1 1 3 6 10
20 27+0,15 1 3 6 15
25 33+£0,15 1,5 3 6 20
32 41+0,2 N5 3 6 25
40 50+0,2 3 8 32
50 61x0,2 3 8 40
63 76 £0,3 2,5 3 8 50
75 90+0,3 2,5 3 8 65
90 108 £0,3 3 5 10 80
110 131+£0,3 3 5 11 100
125 148 £ 0,4 3 5 11 125
140 165+ 0,4 4 5 11 125
160 +88+6-4 4 5 + 456
See Figure 14.
@  Socket dimensions and tolerances shall conform to 1ISO 1452-2.

6.6.2 Flanges
The nominal pressure, PN, of a flange shall be not less than the PN of the connecting pipe.
The flange dimensions shown in Figure 15 shall conform to the requirements in Table 12 for PN 10 and PN 16.

NOTE The thickness of the flange depends on the PN and on the strength of the material used.
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D qutside diameter of flange
d inside diameter of flange
d, gitch circle diameter of bolt holes
d, diameter of a bolt hole
d, rominal outside diameter of pipe
rflumber of bolt holes
r  rpdius
Figure 15 — Dimensions of flanges
Table 12 — Dimensions of PN 10 and PN 16 flanges
Dimensiong in millimetres
No:rinal outside | Nominal Outside Inside Pitch circle| Radius Number |Diameter pf| Metric
iameter of size of diameter | diameter |diameter of of bolt bolt holes |thread of
cofresponding flange of-flange | of flange? | bolt holes holes bolt
pipe
d, DN D d d, r n d,
16 10 90 23 60 1 4 14 M12
20 15 95 28 65 1 4 14 M12
25 20 105 34 75 1,5 4 14 M12
32 25 115 42 85 1,5 4 14 M12
40 32 140 51 100 2 4 18 M16
50 40 150 62 110 2 4 18 M16
63 50 165 78 125 2,5 4 18 M16
75 65 185 92 145 2,5 4 18 M16
90 80 200 110 160 3 8 18 M16
110 100 220 133 180 3 8 18 M16
125 125 250 150 210 4 8 18 M16
140 125 250 167 210 4 8 18 M16
160 150 285 190 240 4 8 22 M20
See Figure 15.
@  Tolerance on d: —0,5 for d < 62 and —1 for d > 62, where d matches with the diameter of the flange adapter.
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6.7 Elastomeric ring seal fittings

6.7.1 Socket and spigot dimensions

The socket inside diameter, d;, the tolerance for out-of-roundness, the length of socket entrance and sealing
area, ¢, and the chamfer of the fitting spigot shall conform to the same requirements as for sockets for
elastomeric ring seal jointing of pipes given in ISO 1452-2.

Elastomeric ring seal fittings made from other materials than PVC-U shall conform to the same geometric
requirements.

6.7.2 Minimum depth of engagement for socketed fittings and length of fitting spigots
Figure 16 shows the engagement when the male end is pushed to the socket bottom.

NOTE 1  Fpr assembly instructions, see ISO/TR 419111,

c m mq (4

< »lag -
< i}

A
 J
A
 J
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|
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R AN N VY S| NN\ "
ER TS \

c c

\ mq + 0,05¢dn \ my + 0,050dn
m c ly

< ) P <
hand L] L g

Y

®dn
¢,

T T

A

NN <

N \ my + 0,056dn

Figure 16 — Engagement of sockets and spigots

The minimum value for the depth of engagement, m4 ., of double-sockets shall conform to Table 13.

The minimum value for the depth of engagement, m,,;,, of socketed fittings (other than double-sockets) shall
be the same as for sockets for elastomeric ring seal joints of pipes and shall conform to ISO 1452-2.
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The manufacturer’s information (e.g. catalogues) shall state the actual length of fitting spigots, /,, based on
Equation (13):

11 >m1 +C+0,05dn (13)
where the minimum values for m, are given in Table 13 and ¢ conforms to ISO 1452-2.

NOTE 2  The minimum length of fitting spigots, /_. , is given in Table 13 for guidance.

min’

Table 13 — Minimum depth of engagement for double-sockets and minimum length of fitting spigots

Dimensions in millimetres
Nominal inside diameter of Minimum depth of engagement? Minimum length of fitting
socket spigot?
dn M4 _min 11, min
32 32 84
40 33 85
50 33 89
63 34 93
75 35 98
90 35 102
110 36 110
125 37 114
140 38 119
160 39 127
180 40 133
200 41 139
225 42 147
250 44 156
280 45 166
315 48 176
355 50 187
400 52 198
450 55 212
500 57 224
560 61 241
630 65 260
10 69 281
See Figure 16:
a Mg 1S Calculated using Equation (14): m, . =30 mm + 0,154, — 2¢_, where ¢, is the nominal wall thickmess of
the Corresponding pipes of series S 10.
) I i I8 calculated using Equation (15): /. =m_. + ¢+ 0,054, where m_, and c are given in ISO 1452-2.

6.7.3 Diameters, laying lengths, design lengths, bend radii and angles

The relevant dimensions are shown in Figures 17, 18, 19, 20, 21, 22, 23 and 24, as applicable.

The laying lengths (Z-lengths) shall be equal to or greater than the applicable minimum values given in
Tables 16, 17, 18 and 19, and Table 21 for injection-moulded fittings and for fittings made from pipe.

The manufacturer’s information (e.g. catalogue) shall state the actual Z-lengths.

For bends made from pipe and for spigot fittings, the Z; (Z-design lengths) and the bend radii shall be equal to
or greater than the applicable values given in Table 14 and Table 15.
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NOTE The Z,-lengths are always greater than the corresponding socket lengths.

The following figures and tables apply for elastomeric ring seal fittings

(9} (9}
z
4 % %
N & v
- / - / "> /
a/ a/ a/
‘ ™ /
'} ﬁ r ) g / r '} g / r
NG Ny NG
Yy | 7 Y Y
[} A A
E ~ ~
Y Y
A
g <szsdn> <qsdn> <<z>dn>

Figure 17 — Typical bends made from pipes

Table 14 — Calculated minimum bend radii and minimum Zj:lengths for bends made from pipep

Dimensions in millimetres

Nopminal Minimum Minimum design length®
diameter bend Z4 min
radius @ Angle o
d,, T min 11° 22° 30° 45° 60° 90°
63 22-1 46 68 84 117 153 246
75 263 55 81 100 139 182 293
D0 315 66 97 120 166 218 351
10 385 81 119 147 203 266 429
25 438 92 135 167 231 303 488
40 490 103 151 187 259 339 546
60 560 118 173 214 296 387 624
80 630 133 194 241 333 436 702
200 700 147 216 268 370 484 780
225 788 166 243 301 416 545 878
250 875 184 270 334 462 605 975
280 980 206 302 375 518 678 1092
315 1103 232 340 421 583 763 1229
355 1243 262 384 475 656 859 1385
400 1400 295 432 535 740 968 1 560
450 1575 332 486 602 832 1089 1755
500 1750 369 540 669 925 1210 1950
560 1960 413 605 749 1036 1 356 2184
630 2 205 464 681 843 1165 1525 2 457
See Figure 17.
a 7min 18 calculated using Equation (16): 7, = 3,5d,,.
b Z4. min 1S calculated using Equation (17): Z, .. = (3,54 xtan % )+ 0,44,
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Figure 18 — Typical short bends made frompipes
Tabje 15 — Calculated minimum bend radii and minimum Z;-lengths for short bends made|from pipes
Dimensions in millimetres
Nominal Minimum Minimum design length °
diameter bend Z4. min
radius? Angle, o
d, T'min 11° 22° 30° 45° 60° 90
63 157 31 46 58 81 107 178
75 187 37 55 69 96 127 206
90 225 44 66 83 116 152 248
110 275 54 81 101 141 186 308
125 312 61 92 115 161 212 344
140 350 69 103 129 180 237 38%
160 400 79 118 147 206 271 440
180 450 88 133 166 231 305 495
200 500 98 147 184 257 339 550
225 562 110 166 207 289 381 619
250 625 123 184 230 321 423 688
280 700 137 206 258 360 474 770
315 787 155 232 290 405 533 866
355 887 174 261 327 456 601 976
400 1000 196 294 368 514 677 1100
450 1125 221 331 414 578 762 1238
500 1250 245 368 460 643 847 1375
560 1400 275 412 515 720 948 1540
630 1575 309 464 580 810 1067 1733
See Figure 18.
a 7min 1S Calculated using Equation (18): 7. = 2,54,
b Z4 min 1 calculated using Equation (19): Z, .. = (2,54, x tan % )+ 0,254,
23
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Figure 19 — Double-sockets
Table 16 — Z-lengths for double-sockets
Dimensions.in millimetres
Nominal diameter of Minimum Nominal diameter of Minimum
socket Z-length socket Z-length
dn dn
32 2 200 6
40 2 225 7
50 2 250 8
63 2 280 8
75 3 315 8
90 3 355 8
110 4 400 8
125 4 450 8
140 5 500 8
160 5 560 8
180 5 630 8
See Figure 19.

NOTE Dpuble-sockets without central register are intended to be used for repair purposes.
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Figure 20 — Typical tee with sockets, injection-moulded

Table 17 — Calculated minimum laying lengths for.injection-moulded tees with sockets
(equal and with braach reduced)

Dimensions in millimetres

Nominal diameters Minimum laying lendths Nominal diameters Minimum laying|lengths
dy dn Zmina Z1, minb dn dn Zmina 21, minb
63 63 63 32 63 63 80
75 63 63 38 75 75 80
75 75 38 90 90 80
63 63 45 160 110 110 80
90 75 75 45 125 125 80
90 90 45 140 140 80
63 63 55 160 160 80
110 75 75 55 90 90 100
90 90 55 110 110 100
110 110 55 200 125 125 100
63 63 63 140 140 100
75 75 63 160 160 100
125 90 90 63 200 200 100
110 110 63 63 63 113
125 125 63 75 75 113
63 63 70 90 90 113
75 75 70 110 110 113
140 90 90 70 225 125 125 113
110 110 70 140 140 113
125 125 70 160 160 113
140 140 70 200 200 113
225 225 113
See Figure 20.
2 Zmin = dm'
b Z1, min = O,5dn, rounded to the next greater millimetre.
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NOTE For flange dimensions, see Table 12; for collar dimensions, see Table 11.

Figure 21 — Typical tee with sockets and flanged branch, injection-moulded

Table 18 + Calculated minimum laying lengths for injection-moulded tees with sockets and flanged
branch (equal and with branch reduced)

Dimensions in millimetrgs

Nominal diameters Minimum laying lengths Nominal diameters Minimum laying lengths|
dn dn1 Zmina Z1, min dn dn1 Zmina Z1, min
63 63 63 130 63 63 190
75 63 63 140 75 75 190

75 75 40 90 90 200

63 63 150 160 110 110 210

90 75 75 150 125 125 210
90 90 150 140 140 210

63 63 160 160 160 230

110 75 75 160 90 90 225
90 90 170 110 110 235

110 110 180 200 125 125 235

63 63 170 140 140 235

5 75 170 160 160 255

125 90 90 180 200 200 265
110 110 190 63 63 230

125 125 190 75 75 230

63 63 180 90 90 240

75 75 180 110 110 250

140 90 90 190 225 125 125 250
110 110 200 140 140 250

125 125 200 160 160 270

140 140 200 (200) 200 280

225 225 280

See Figure 21.
& Zyn=du1
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NOTE For flange dimensions, see Table 12; for collar dimensions, see Table 11.
Figure 22 — Typical flanged sockets, injection-moulded
Table 19 — Calculated minimum laying lengths for injection<moulded flanged socl]:ts
Dimensions in millimetres
rfominal diameter of the socket d, 63 75 90 110 125 140 160 | 20D | 225
Minimum laying length Z_._ 3 | 3|5 5| 5] 5| 5| 6| 6
Jee Figure 22.

/? L Zyg N
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5|/
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| —
T
v,
a ., cofiferms to Table 13.
NOTE For flange dimensions, see Table 12; for collar dimensions, see Table 11.

Figure 23 — Typical flanged spigot, injection-moulded

Table 20 — Calculated minimum Z;-lengths for injection-moulded flanged spigots

Dimensions in millimetres

Nominal diameter of the socket d, 63 75 90 110 | 125 | 140 | 160 | 200 | 225
Minimum design length Z .. 2 33 34 35 37 39 | 40 | 42 | 46 | 49

See Figure 23.

a Zy min=0,1d, +26 mm.
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Table 21 — Minimum laying and design-lengths for reducers

Figure 24 — Typical reducers

Dimensions in millimetres

Nominal diameters Minimum laying and design lengths
dy dn1 Zrmin Z41, min Z42, min Z43, min
75 63 3 6 6 34
63 4 14 14 62
90
75 4 8 8 41
75 5 18 18 79
110
90 5 10 10 53
90 5 18 18 81
125
110 5 8 8 47
90 7 25 25 109
140 110 7 15 15 76
125 7 8 8 50
110 7 25 25 113
160 125 7 18 18 88
140 7 10 10 62
140 10 30 30 137
200
160 10 20 20 103
160 10 33 33 150
225
200 10 13 13 81
See Figure 24.
NOTE For 1 ;. see Table 13.
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6.7.4 Wall thicknesses

The minimum wall thickness of the sockets and spigots at any point, except the sealing ring groove, shall be
not less than the minimum wall thickness specified for the connecting pipe in ISO 1452-2.

A bend made from pipe shall have a wall thickness at its bent area not less than the minimum wall thickness
specified for the corresponding pipe in ISO 1452-2.

6.8 End-load-bearing double-sockets with elastomeric seals

End-load-bearing double-sockets are designed to join PVC-U pipes with outside diameters conforming to
ISO [1452-2 when longitudinal forces on the double-sockets shall be expected. The end-load-begring double-
sockets are provided with elastomeric seals and a locking device (see Figure 25).

1 /2 (\3 4 5
e

Key

1 lpcking device

2 dealing ring

3  RVC-U coupling

4  dolvent cemented PVC-U sleeve
5 RVC-U pipe

Figure 25 — Example of an end-load-bearing double-socket

When tested in accordange, with 1ISO 13783 at any ambient temperature between 15 °C and 25 °C, but
mairjtained within + 2 °C¢the’double-socket shall remain leaktight throughout the whole of the tesf] period.

Aftel] the test period{ the' assembled parts shall show no signs of cracking and the locking deviceq shall not be
defofmed by moréthan 30 % of their original width.

7 [Classification and operating conditions

7.1 Classification

Fittings shall be classified according to their nominal pressure, PN, and the series S of the connecting pipe for
which the fitting is designed.

7.2 Selection of nominal pressure and pipe series S for water up to and including 25 °C

The nominal pressure, PN, of the fitting shall be related to its material design stress, o, using as a basis, the
relationship used for pipes, i.e. Equation (20):

1004
S

PN

(20)
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