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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proced d e ) e are
described in the ISO/IEC D1rect1ves Part 1.In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

Hrawn to the possibility that some of the elements of this document may\be the subject of
4. ISO shall not be held responsible for identifying any or all such patenb rights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific termp and
expressions [related to conformity assessment, as well as information about ISO's adherence fo the
World Trade|Organization (WTO) principles in the Technical Bafriers to Trade (TBT), see www.is¢.org/
iso/foreword.html.

This documgnt was prepared by Technical Committee SO/ TC 138, Plastics pipes, fittings and valyes for
the transport of fluids, Subcommittee SC 2, Plastics pipes and fittings for water supplies.

This fourth ¢dition cancels and replaces the thitd edition (ISO 8779:2010), which has been techilically
revised.

The main chgnges compared to the previous edition are as follows:

— The scope of this fourth edition‘has been modified to cover larger sizes of mains and sub-mains of
irrigatiop piping system.

Any feedback or questions onthis document should be directed to the user’s national standards bpdy. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The aim of this document is to specify the minimum requirements from polyethylene irrigation pipes
that stay idle most of their life and are only pressurized for short periods from time to time. This
condition is true for the majority of irrigation pipes in use, including laterals, sub-mains and even mains.

The normal conditions of use of irrigation pipes, as well as other important factors, differ widely from
those of pipes used for long-term water distribution systems (according to the ISO 4427 series):

Considering all factors above, the classifigation of pipe material in this document is by

a stanpdard series of pressure tests, rather than according to ISO 12162 (which relates tg
contipuous pressure for 50 years), and material designation is therefore different. As exp
fusion compatibility is not required either. Otherwise, this document follows ISO 4427-2

to dimensions and test requirements.

In order to clearly restrict-the’use of this document to those pipes that fit the descriptid
Scopq specifies a usage dimit of a maximum of 1 500 hours under pressure per year. For
where pipes exceed er may exceed this limit, pipes complying with the ISO 4427 seri
selected.

Pressure regime: pressure is applied intermittently for short periods, adding up to maximum 15 %

of any long period of time.

I]Ilstallation location: most pipes are laid above ground in fields, exposed to chemicals,'s{
operations, being stepped on, being run over by tractors, etc.

Non-permanent connections: pipes are connected by removable and refinstallablg
cpmpression fittings, not by permanent fusion techniques.

Movability: pipelines may be moved (manually or towed) betweem sSeveral locations
they may also be disassembled at season's end and reassembled at thie beginning of ne

Eind of life is mostly caused by external effects, mechanical‘er environmental, and 1
uinder pressure.

ifetime expectancy is, consequently, much shorter: te\years maximum.

pwer risk: a failure in an irrigation pipe has much lower impact, compared to a failure
rater distribution pipes.

L
Clolours: pipes may be produced in non-black colours(e.g. violet, for irrigation by reclaimed water).
L
W

il cultivation

mechanical

in the field;
Xt season.

ot by failure

in long-term

resistance to
pipes under
ained above,
with regards

n above, the
applications
s should be
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INTERNATIONAL STANDARD

ISO 8779:2020(E)

Plastics piping systems — Polyethylene (PE) pipes for

irrigation — Specifications

1 Scope

This document specifies the characteristics of pipes (mains, sub-mains and laterals)

made from

polye

NOTE|1  For the effect of water temperature on the maximum operating pressure, see Annex A.

This dlocument applies to pipes that will not be subjected to internal pressure forlong per
more(than 1 500 hours/year. For piping applications with long-term continuous pressure,
serieg applies.

NOTE|2  The expected lifetime of pipes covered by this document is ten yearsor less.

This document also specifies the properties of the material and the parameters for the tes
whicl} it refers.

ormative references

The fpllowing documents are referred to in the textin such a way that some or all of
constjtutes requirements of this document. For dated references, only the edition cited
undafed references, the latest edition of the referérnced document (including any amendmsg

[SO 11L33-1, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flo
of theymoplastics — Part 1: Standard method

ISO 1[L67-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Det
istance to internal pressure.—>Part 1: General method

167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Det
the resistance to internal ptessure — Part 2: Preparation of pipe test pieces

[SO 2505, Thermoplastics pipes — Longitudinal reversion — Test method and parameters
ISO 3126, Plasticspiping systems — Plastics components — Determination of dimensions

ISO €964, Rolyoelefin pipes and fittings — Determination of carbon black content by ca

pyrolysis —Fest method

'hy]nnn (DF‘)’ intended forthe conveyance ofwater for irrig:\finn’ at awater fnmpnrnhlre up to 45 °C.

iods, and not
the ISO 4427

t methods to

their content
applies. For
ents) applies.
w rate (MVR)

brmination of

prmination of

cination and

environmental

ISO 11357-6, Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of oxidation

induction time (isothermal OIT) and oxidation induction temperature (dynamic OIT)

[SO 11922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1:

Metric series

ISO 18553, Method for the assessment of the degree of pigment or carbon black dispersion
pipes, fittings and compounds

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

© IS0 2020 - All rights reserved
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
main
main supply line within an irrigation system, including sub-mains

3.2

lateral
branch supply line within an irrigation system on which water distribution devices are mopnted
directly or by means of fittings, risers or tubes

Note 1 to entrfy: Examples of water distribution devices are sprinklers, emitters and drippers.

3.3
melt mass-flow rate
MFR

value relatin
accordance

to the viscosity of the molten material at a specified temperaturé and load measuted in
ith ISO 1133-1

Note 1 to entrfy: MFR is expressed in units of grams per 10 min (g/10 min).

3.4
nominal outside diameter

dl’l

specified oufside diameter, assigned to a nominal size DN/@D

Note 1 to entrfy: Expressed in millimetres.

3.5
mean outside diameter
dem

value of the
section divi

easurement of the outer cifeumference of the pipe or spigot end of a fitting in any ¢ross-
ed by 1 (= 3,142), rounded to the next greater 0,1 mm

3.6
minimum mean outside diameter

de!m'.mi“ ¢ . s . : .
minimum vajue of the outside diameter as specified for a given nominal size

3.7
maximum npean outside diameter

dem' max . . s . . .
maximum vgldeof the outside diameter as specified for a given nominal size

3.8

out-of-roundness

ovality

difference between the measured maximum outside diameter and the measured minimum outside
diameter in the same cross-section of the pipe or spigot end of a fitting

3.9

nominal wall thickness

el’)

numerical designation of the wall thickness of a component, which is a convenient round number
approximately equal to the manufacturing dimension

Note 1 to entry: Expressed in millimetres.

2 © IS0 2020 - All rights reserved
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wall thickness at any point

e

value of the measurement of the wall thickness at any point around the circumference of a component

3.11

minimum wall thickness at any point

€min

minimum value of the wall thickness at any point (3.10) around the circumference of a component as
specified

3.12

maxi

emax

maximum value of the wall thickness at any point (3.10) around the circumference |of a c

speci

3.13
stang
SDR
nume
ratio

3.14

tolerance

perm
perm

3.15
press
PC

the m

3.16
maxi

MAWP

highe

Note 1

4 Material

4.1

mum wall thickness at any point

ied

ard dimension ratio

rical designation of a pipe series, which is a convenient round number, approximately
bf the nominal outside diameter (3.4), d,,, of a pipe to its nomifial wall thickness (3.9), e/|

n’

ssible variation of the specified value of a quantity expressed as the difference
ssible maximum and permissible minimum values

ure class

aximum allowable working pressure (3:16) of the pipe at a temperature of 20 °C

mum allowable working pressure

5t water pressure in thé pipe which is allowed in continuous use

to entry: Maximum@itjowable working pressure is expressed in bar.

General

The pipe€s shall be manufactured from polyethylene containing only those additives that

pmponent as

r equal to the

between the

re necessary

for the manufacture and use of the pipes in accordance with this document. All additives shall be
uniformly dispersed.

The p

ipe material shall not support the growth of algae and bacteria.

The pipes shall be protected against degradation by solar (UV) radiation using carbon black or other
suitable additives.

Pipes

that are exposed to light during their usage shall be opaque.

Coextruded layered pipes are allowed and shall comply with all the requirements of this document. All
layers of a pipe shall be made from the same material type.

© IS0 2020 - All rights reserved
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4.2 Use of reprocessable material

Clean, reprocessable material generated from a manufacturer's own production may be used, if it is
derived from the same material as used for the relevant production.

4.3 Physical characteristics of the material

The material used for the manufacture of pipes, including all layers of coextruded pipes, shall conform
to the requirements given in Table 1.

Table 1 — Characteristics of the PE material

Test parameters

manufacturer'

d  Nominate

5 quality plan.

L value given by the compound producer.

Characteristic Requirements Test method
Parameter Value
Carbon black|content (2 -2,5) % mass In accordance with ISO 6964 ISO 6964
(black compqgund only) fraction
Carbon black|dispersion (black com- |<grade 3 In accordance with I1SO 185534 ISO 18553
pound only) Rating of disper-
sion
Al,A2,A30rB
Oxidation induction time (OIT) 220 min Test temperature™ 200 °CP ISO 113p7-6
Number of test 3
pieces®
Pigment dispprsion (nonblack < grade 3 In aécordance with 1SO 185532 ISO 18553
compound orlly)
a2 In case of] dispute, the test pieces for carbon black dispersion and pigment dispersion shall be prepared by the
microtome mefhod.
b The test may be carried out as an indirect test at 210 °C,providing there is a clear correlation to the results at 20( °C. In
case of disputg, the test temperature shall be 200 °C.
¢ The numbfr of test pieces given indicates the quantity required to establish a value for the characteristic desfribed
in this table. The number of test pieces required for factory production control and process control should be listed|in the

© IS0 2020 - All rights reserved
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in thig
manu

microfome method.

acturer's quality plan.

d  Npminated value given by the compound producer.

Table 1 (continued)
Lo . Test parameters
Characteristic Requirements Test method
Parameter Value
Melt mass-flow rate (MFR) for 0,2-1,4g/10 min |Load 2,16 kg
Polyethylene Irrigation 3,2 and 4,0 Maximum devia- | Test temperature  |190 °C 1SO 1133-1
tion of 25 % of the | pyration 10 min
nominated valued
Number of test According to
pieces® [SO 1133-1
Melt maoo flUVV lat\, {P"ﬁFR) fUl C 15 1 _Al' 5/’10 lll;ll Luad 5 1\5
liglgethylene Irrigation 6,3, 8,0 and Maximum devia- Test temperature 190 °C ISO 1133-1
’ tion of £25 % of the
nominated valued |Duration 10 min
Number of test Acetrding to
pieces® ISOH1133-1
a In] case of dispute, the test pieces for carbon black dispersion and pigment dispersion shall be prepared by the

b The test may be carried out as an indirect test at 210 °C, providing there is a clear correlation to the resufts at 200 °C. In
case of dispute, the test temperature shall be 200 °C.

¢ The number of test pieces given indicates the quantity required to establish a value for the characterjstic described
table. The number of test pieces required for factory productioneontrol and process control should

be listed in the

4.4

The 1
requi

Ta

Designation and classification

ble 2 — Material designation-by conformance with pressure test requirements

ipe material shall be classified by cenformance with all pressure test (hydrostatic strength)
Fements in Table 5 and shall be designated in accordance with Table 2.

of Table 5

Pipe material designation

Pipe complies with pressure test requirements of Table 5

Test parameters (copied from Table 5)

°C

100hat20°C | 165hat80°C | 1000 h at8(
Circumferential (hoop) stress, MPa
Polyethylerde.lrrigation 3,2 6,5 2,0 1,5
Polyethyléne Irrigation 4,0 7,0 2,5 2,0
Polyethylene Irrigation 6,3 8,0 3,5 3,2
Polyethylene Irrigation 8,0 10,0 4,5 4,0
Polyethylene Irrigation 10,0 120 5,4 5.0

5 Geometrical characteristics

5.1

Measurements

The dimensions of the pipe shall be measured in accordance with ISO 3126. In case of dispute, the
measurements shall be made not less than 24 h after manufacture and the pipe being conditioned for at
least 4 h at (23 = 2) °C.

The length of straight pipes and coils shall not be less than that agreed on by the manufacturer and the
customer.

Pipes shall be coiled such that localized deformation, e.g. buckling and kinking, is prevented.

© IS0 2020 - All rights reserved
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5.2 Mean outside diameter and out-of-roundness

The mean outside diameter, d,,,, and the out-of-roundness (ovality) shall be in accordance with Table 3.

Table 3 — Mean outside diameters and out-of-roundness

Dimensions in millimetres

Nominal size Nominal outside . . Maximum
DN/OD diameter Mean outside diameter? out-of-ro_un(gness
(ovality)Pbc
dE dem_—“m‘ dew

17 12 12,0 12,3 1,2
16 16 16,0 16,3 1,2
2( 20 20,0 20,3 1,2
21 25 25,0 25,3 1,2
37 32 32,0 32,3 1,3
4 40 40,0 40,4 1,4
5 50 50,0 50,5 1,4
61 63 63,0 63,6 1,5
79 75 75,0 75,7 1,6
9( 90 90,0 90,9 1,8
11p 110 110,0 111,0 2,2
12p 125 125,0 126,2 2,5
14D 140 140,0 141,3 2,8
16p 160 166,0 161,5 3,2
18p 180 180,0 181,7 3,6
20p 200 200,0 201,8 4,0
22b 225 225,0 2271 4,5
25D 250 250,0 252,3 5,0

a2 Inaccordance with ISO 11922-1, grade A.

b In accordIce with ISO 11922-1, grade N-

¢ For coiled jpipe, the manufacturer-dnd the purchaser shall come to an agreement on the maximum out-of-roundngss.

5.3 Wall thicknessesiand their tolerances

The wall thidkness shall be in accordance with Table 4.

© IS0 2020 - All rights reserved
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Pipe series
SDR9 | SDR11 |SDR13,6 | SDR17 | SDR21 | SDR26 | SDR33 | sDR41 | SDR51
Pressure class (PC), bar
}’r"r?"g s | Pce PC5 pca | pc32 | PC2s — — — —
fr"rliézttli‘z’llle;"% PC8 PC6 PCS PC 4 PC32 | PC25 _ — —
fr"rlié ‘:lttll‘g’llfg% — PC 10 PC8 PC6 PC5 PC4 | PC32 | PC25 —
fr"rlig‘:ttli‘zllfgz — — PC 10 PC8 PC6 PC5 PC 4 Peq,2 | pc2s
}’r"rlié ettll‘z'llf;‘go — — — PC 10 PC8 PC6 | PCS pch | Pc3.2
Nomtinal Size Wall thicknesses?, mm
€min | €max | min | ®max | €min | max | €min | €max| €min | émax [ €min | €max | Smin | €max | min | Pmax | €min | €max
12 1417 |11lal = === =]=|=2=|=|=1-1=]=
16 1821151812 [15[10 (13| —|—-[-=|[=]|=|=1|-|=|=
20 2327192315182 0|13f—|—[=|=|=1|-[|=|=
25 2832232719 (23|15|18| 12 /% 10(13]—]|—|—=1|—|[—=|—
32 36 412933242819 22 wel19|13]1e|ol2] =1|—|=]|=
40 45|51 (374230 (3424(28]|a9 |[22]16|19]|13]16|10][12]—]—
50 56 (63465237 |42]30|32]24|28([20[23[16]19]13]|/16[10]1,2
63 71 (80(58 65|47 |53/|38423]30]34]25/29]20](23|16/[19]13]16
75 84|94 |68|76|56|63|45|51](36|41([29(33[23]27]19]|[22]15[18
90 101]11,3|82 |92 |67 | 75¥54 | 61| 43|49 [35]40(28]32]22][26|18]21
110 12,3(13,7[10,0(11,1] 814591 | 6,6 | 74 | 53 | 6,0 [42]48|34| 39|27 |[31]2.2]26
125 140156114 [12,7] 92/ 103| 74 [ 83| 60 | 6,7 [48|54 (38| 43 |31 [[36]25]29
140 157174 (12,7 | 144\M0,3 [11,5] 8,3 | 93| 6,7 | 75 |54 | 61|43 | 49 | 3,5 ||40 [2.8] 3,2
160 179 |19,8| 14,6462 11,8131 95 [106] 77 | 86 |62 | 7049 55| 39 [[44 |39 44
180 20,1(22,3|16:4118,2|13,3]14,8|10,7[11,9]| 86 | 96 [ 69|77 (55| 6,2 | 44 [[50 [3,6 | 41
200 22,4 |24,4118,2(20,2[ 14,7 16,3[11,9[13,2] 96 [107] 77 |86|6,1] 69 | 49 |[55[4,0] 45
225 2524279 [20,5(22,7|16,618,413,4|149| 10,8 [12,0( 8,6 |96 |69 | 77 | 55 |[6,2 |45 5,1
250 279430,8|22,7| 25,1 (18,4 | 20,4 [ 14,8]16,4| 11,9 [ 13,2| 96 [10,7| 7.6 | 85 | 6,1 [[6,9 [49] 5,5
b Iy accordanceéwith 1SO 11922-1, grade V.
6 l\Ilechanical characteristics

6.1 Requirements

When tested in accordance with the test method and parameters specified in Table 5 the pipe

conform to the requirements given in the table.

© IS0 2020 - All rights reserved
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Table 5 — Mechanical characteristics

test period

Number of test piecesd
Type of test

Test temperature

Test period

Circuniferential (hoop) stress
fors

Polyethylene Irrigation 3,2
Polyethylene Irrigation 4,0
Polyethylene Irrigation 6,3
Polyethylene Irrigation 8,0
Polyethylene Irrigation 10,0

with ISO 1167-1
3
Water-in-water
80 °C

165 hb

2,0 MPa
2,5 MPa
3,5 MPa
4,5 MPa
5,4 MPa

L . Test parameters Test
Characteristic Requirement
Parameter Value method
Hydrostatic strength No failure of any |End caps Type A ISO 1167-1
at 20 °C test plege(;iurlng Conditioning period In accordance ISO 1167-2
test perio with ISO 1167-1

Number of test pieces? 3

Type of test Water-in-water

Test temperature 20°C

Test period 100 h

Circumferential (hoop) stress

for:

Polyethylene Irrigation 3,2 6,5 MPa

Polyethylene Irrigation 4,0 7,0 MPa

Polyethylene Irrigation 6,3 8,0 MPa

Polyethylene Irrigation 8,0 10,0 MPa

Polyethylene Irrigation 10,0 12;0 MPa
Hydrostatic strength No failure of any |End caps Type A ISO 1167-1
at 80 °C test piece during Conditioning period In accordance ISO 1167-2

manufacturer'p quality plan,

b Prematur¢ ductilefaildres are not taken into account. For the retest procedure, see 6.2.

a2 The numbkr of test pieces given indicates the quantity required to establish a value for the characteristic des
in this table. The number of téstpieces required for factory production control and process control should be listed

tribed
in the

© IS0 2020 - All rights reserved
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Table 5 (continued)
Test parameters
Characteristic Requirement P Test
Parameter Value method
Hydrostatic strength No failure of any |End caps Type A ISO 1167-1
at 80 °C test plec_ec(llurmg Conditioning period In accordance 1SO 1167-2
test perio with 1SO 1167-1
Number of test pieces? 3
Type of test Water-in-water
Testtemperature aneoc
Test period 1000h
Circumferential (hoop) stress
for:
Polyethylene Irrigation 3,2 1,5 MPa
Polyethylene Irrigation 4,0 250 MPa
Polyethylene Irrigation 6,3 3,2 MPa
Polyethylene Irrigation 8,0 4,0 MPa
Polyethylene Irrigation10,0 5,0 MPa
a2 The number of test pieces given indicates the quantity required to €stablish a value for the characterjstic described
in thig table. The number of test pieces required for factory productioncontrol and process control should pe listed in the
manufacturer's quality plan.
b Premature ductile failures are not taken into account. For the.rétest procedure, see 6.2.
6.2 [Retest in case of failure at 80 °C
A fraqture in a brittle mode in less than 165 h'shall constitute a failure, however if a sampl¢ in the 165 h
test fails in a ductile mode in less than 165-h, a retest shall be performed at a selected lover stress in

order

the stiress/time points given in Table 6:

to achieve the minimum required.period for the selected stress obtained from the

line through

Table 6 — Test parameters for the retest of the hydrostatic strength at 80 PC
Palyethylene Polyethylene Polyethylene Polyethylene Polyethylene
Irijigation 3,2 Irrigation 4,0 Irrigation 6,3 Irrigation 8,0 Irrigption 10,0

Stress Test Stress Test Stress Test Stress Test Strespk Test

period period period period period

MHa h MPa h MPa h MPa h MPa h
2,0 165 2,5 165 3,5 165 4,5 165 54 165
19 227 2,4 230 34 295 4,4 233 53 256
1,8 319 23 323 33 538 43 331 52 399
1,7 456 2,2 463 3,2 1000 4,2 474 51 629
1,6 667 2,1 675 4,1 685 50 1000
1,5 1000 2,0 1000 4,0 1000

7 Physical characteristics

7.1 Requirements

When tested in accordance with the test methods and parameters specified in Table 7, the pipe shall
conform to the requirements given in the table.

© IS0 2020 - All rights reserved
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Table 7 — Physical characteristics

Characteristic Requirements Test parameters Test method
Longitudinal reversion? <3 %, Shape and number of In accordance with ISO 2505
no effect on test pieces ISO 2505
surface Test temperature:
Polyethylene Irrigation (100 £ 2) °C
3,2,4,0
Polyethylene Irrigation (110 £ 2)°C
6,3,8,0,10,0
Doration Haecordaneewith
ISO 2505
Environmental stress Not more than |Number of test pieces and |In accordance with 1SO0'8796
cracking 10 % of the test conditions IS0 8796
(for Polyethylene Irrigation ?;Ilfds tested
3,2 and 4,0 pipes intended
for connectiop to insert-type
fittings)
a  Measurenjent of longitudinal reversion is not considered relevant for pipe wall thickness.greater than 16 mm.

8 Markirn

8.1 Gener

All pipes shg
legibility not
initiate crac}

If colour prif
product.

18

al

8.2 Mininmpum required marking-afpipes

The minimu
being not les

ting is used, the colour of the printed-information shall differ from the basic colour

1l be permanently marked. The marking shall be legible without magnification and the
affected by normal storage, handling, installation and weathering. The marking shall not
s or other types of failure.

of the

m required marking, shall be in accordance with Table 8, with the frequency of mdrking
5 than once per metre-

10
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