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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.
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Introduction

Thermoplastic collapsible hoses have been introduced to agricultural irrigation projects in recent
years, as headers supplying drip tape systems or as replacement for gated pipes.

Thermoplastic collapsible hoses for irrigation are a special type of hoses. They have a unique
combination of attributes and requirements which must be well specified and controlled, but are not
covered by any other International Standard:

— equal and accurate spacing of multiple water outlet connections along their length;

— low elongation and amount of twist while under pressure;

— Tresistance to most fertilizers and other chemicals employed in irrigation;
— Jprotection against degradation by UV radiation;

— impermeability of wall to incident light;

— information of pressure loss data.

This|document is intended to cover all those aspects, by specifying the requirements and the applicable
test methods.

© IS0 2021 - All rights reserved v
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INTERNATIONAL STANDARD ISO 16438:2021(E)

Agricultural irrigation equipment — Thermoplastic
collapsible hoses for irrigation — Specifications and test
methods

1 Scope

Thisdocument specifies requirements and test methods for reinforced and non-reinforcedthermoplastic
collapsible hoses, intended to be used as main and sub-main supply lines for the~conyeyance and
distrfibution of water for irrigation, at water temperatures up to 50 °C. PVC layflat'hoses gre excluded
from| this document.

It is ppplicable to irrigation hoses with nominal diameters between 40 mm.and 500 mm and working
pressures between 0,3 bar (30 kPa) and 6 bar (600 kPa).

This|document is applicable to two types of hose configurations, with-or without outlet [connections
(see Llause 4).

2 Normative references

The following documents are referred to in the text in, such a way that some or all of their content
consfitutes requirements of this document. For datéd references, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendmenpts) applies.

ISO 1402:2021, Rubber and plastics hoses and hose assemblies — Hydrostatic testing

[SO 4671, Rubber and plastics hoses and hese assemblies — Methods of measurement of the dimensions of
hoseg and the lengths of hose assemblies

ISO 4892-3, Plastics — Methods ofiexposure to laboratory light sources — Part 3: Fluorescent|UV lamps

[SO 1686, Plastics pipes and fittings — Determination of opacity

3 Terms and definitions
For the purposes®fthis document, the following terms and definitions apply.
[SO dnd IEC maintain terminological databases for use in standardization at the following gddresses:

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

inPais mhl - 3 111 Ll g L/ 1 - - /
—_— LU LEICCLIUPCUIA. dvdlldDIC dU HLLPS. // W W W.EIEL LI UPEUIL. UL 5/

3.1
hose
flexible tube used for conveying water under pressure

3.2

collapsible hose

hose (3.1) which, when not under internal pressure, collapses to such an extent that the inner faces of
the bore almost touch or make contact and the hose cross-section appears flat

[SOURCE: ISO 8330:2014, 2.1.62, modified — The definition has been modified.]

© IS0 2021 - All rights reserved 1
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3.3
reinforced hose
hose (3.1) which has a reinforcing layer or other reinforcing component incorporated in its wall

3.4
non-reinforced hose
hose (3.1) which has no reinforcing layer or component incorporated

3.5
irrigation lateral
branch supply line within an irrigation system on which water distribution devices are mounted

. CCiras L
dlrectly or gy-means-or uttulEo, risers;or-tupes

Note 1 to entfy: Examples of water distribution devices are sprinklers, emitters, and drippers.
[SOURCE: IS0 8779:2020, 3.2]

3.6
water outlgt connection
connection points for irrigation laterals (3.5) in hose wall, equally or non-equally'spaced along its lgngth

3.7
maximum ¢perating pressure
MOP
highest watger pressure in a hose recommended by the manufacturer to ensure proper operation

3.8
nominal diameter
numerical designation used to refer to the size of the hosesapproximately equal to the actual internal or
external digmeter of the hose

3.9

twisting
angular def]ection of a hose, created when/pressurized, by rotation of one of its ends relative fo its
other end

3.10
warping
deviation of{a hose centreline from)straight when pressurized

[SOURCE: IS0 8330:2014, 2.1446, modified — The second half of the definition has been omitted.]

4 Classification

Hoses are clpssified as one of the following two types:

a) Plain hdse<= hose without any outlets;

b) Distributor hose - hose having multiple water outlet connections along its length.

5 Material
The hoses shall be made of thermoplastic materials.

The hoses shall be opaque and protected against degradation by solar (UV) radiation and other
environmental effects. They shall be resistant to most fertilizers and other chemicals commonly
employed in agricultural irrigation.

2 © IS0 2021 - All rights reserved
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6 Marking

Each hose shall bear clear and durable marking, repeated at intervals of not more than 10 m, including
the following details:

a) the manufacturer's name or trademark;

b) (optional) the word IRRIGATION;

e) nominal diameter;

f) maximum operating pressure;

g) }I)roduction year and month, or a substitute code;

h)
i)
7 1

7.1

Whe
than

7.2
The

he number of this document: ISO 16438;

optional) outlet connection spacing - if applicable.

Dimensions

Inside diameter

h measured in accordance with ISO 4671, the inside diameter of a hose shall not devi
*2 % from the inside diameter declared by the manufacturer.

Length

total length of hose supplied, when meaSured at ambient temperature in straig

condjition, shall not be less than the length declared by the manufacturer.

7.3
This

Meas
1 mn

The 4
and {

8 1

For g

Spacing of outlet connections
test applies to distributor hoses with equally-spaced outlet connections.

ure the spacing (distanee.between centres) of five consecutive outlet connections to
.

ictual spacing shall mot deviate by more than 5 % from the spacing declared by the m
he absolute value-of the sum of all signed (+ or -) deviations, shall not exceed 5 %.

‘ittings

ate by more

ht, uncoiled

the nearest

anufacturer

conn

achisize of hose, the manufacturer shall assure that suitable fittings are available to :Inake secure

ections between hoses and between hose and common water sources.

The fittings shall be watertight and withstand the maximum operating pressure of the hoses to which

they

are connected.

9 Hydrostatic and hydraulic characteristics

9.1

Proof pressure test

Perform the test in accordance with ISO 1402:2021, 8.1, for 1 h and at a water temperature of 50 °C.
Sample length, excluding end fittings, shall be at least 600 mm. Allow the sample to stabilize at the test
temperature for 60 minutes before testing. Test pressure shall be as indicated in Table 1.
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Table 1 — Proof test pressure

Maximum operating pressure of hose
Test pressure
MOP
bar
bar
from 0,3 up to 6,0 1,5 x MOP

While testing distributor hose ensure that the test piece includes at least one outlet, which is sealed
according to the hose manufacturer’s instructions.

The test pi

ce-shall not shows any evidence of lﬂn](agn’ r‘rnr‘l(ing’ r]n]nminnfinn’ abrunt distorti

n, or

other signs

9.2 Defoy

Use a new s
in accordan

Perform the
water temp
testing. Use

Attheendo
the mea

— for distl
One hour af
the rem

the rem

9.3 Warp

Perform thd
not less tha
pressure be

The measur

9.4 Head
The head lo

pf failure at the hose wall or, for distributor type hose, at any of the outlets.

'mation under pressure and after relaxation

mple. Sample length, excluding end fittings, shall be at least 600 mm. Prepate the test
re with ISO 1402:2021, 8.2.1.1, pressurizing it to 15 % of the hose MOP.

test in accordance with the rest of the instructions in ISO 1402:2021, 8.2 for 1 h anc
erature of 50 °C. Allow the sample to stabilize at the test temperature for 60 min b
a test pressure equal to the MOP of the hose.

[ one hour, while still under pressure, the following requirements shall apply:
sured change in length shall not exceed +1 %j;

ributor type hose, the measured amount of twisting shall not exceed 0,1 °/m.
fer the complete removal of pressure, the following requirements shall apply:
hining change in length from start of the-test shall not exceed +0,8 %);

hining change in diameter from start of the test shall not exceed +2,5 %.

ing

test in accordance with ISO 1402:2021, 8.2.5, using water at 23 °C. Sample length sh{
h 20 m. Use a test pfessure equal to the MOP of the hose. Wait 5 min from applicati
fore making the measurement.

ed amount of warping shall not exceed 5 mm per 1 m length.

loss

5s-0f.the hoses shall be determined by the manufacturer, optionally using the calcul

method giv

biece

| at a
cfore

11 be
bn of

htion

nin ISO/TR 10501, and be reported in the manufacturer's documentation

10 Physical characteristics

10.1 Opacity

When tested in accordance with ISO 7686, the percentage of incident light energy transmitted through
the hose wall shall not exceed 0,2 %.

© ISO 2021 - All rights reserved
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10.2 UV resistance

Perform the test in accordance with ISO 4892-3 for 1 500 h, using a cycle of 8 h UVB radiation at 60 °C
followed by 4 h condensation at 50 °C. The hose shall not show signs of cracks or other defects rendering

it unserviceable.
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