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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Chemigation is the practice of injecting chemicals into irrigation water for the purpose of distributing
the chemicals onto crops. During the course of this activity, under certain hydraulic conditions, the
chemicals being injected can migrate upstream into a well or other pressurized water supply and
pollute that water source. A chemigation valve assembly has been developed to meet this need. The
chemigation valve assembly is designed to meet the specific need and performance requirements as
required to prohibit the migration of injected chemicals into irrigation wells, thereby polluting ground

wat

er supplies.

Thip part of ISO 13693 applies to a mainline check valve assembly in sizes from DN 75 (3”)

(14
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from back siphonage occurs as water tumbles back down the column pipe when the) pump s
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valy

), with related components, that is designed to permit full flow in the operational mog
kflow (back siphonage or back pressure) when the pipeline shuts down. The potential fo

potential for backflow occurs when a positive pressure exists on the downsfréam end g
valve obturator is forced to the closed position by a pre-tensioned spring-A resilient c
irator helps to seal the valve against very low pressures.

5 chemigation valve assembly is included in a technical report (to bearitten) that specifies

to DN 350
e and stop
r backflow
huts down.
f the valve.
ver on the

acomplete
a chemical

migation safety system. This system features a chemical tank (fertilizers and chemicals),
p (positive displacement or Venturi), check valves, and interlocking safety shutdown c

1lirements of the chemigation valve could possibly be-provided by valves of a different
re is not designed for use in potable water systems?

trols. The

em is designed to keep irrigation water from flooding the-chemical tank and to shut tHe chemical
em down when the irrigation pump shuts down or the irfigdation system pressure has been reduced
level where the injected chemical is not being uniformly distributed to the field. The|functional
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Irrigation equipment — Safety devices for chemigation —

Part 2:
Chemigation valve assemblies from DN 75 (3”) to DN 350
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Scope

al-bodied chemigation valves with water at temperatures not exceeding 50C°€C;'which mi
ilizers and chemicals of the types and concentration used in agriculture.

valve is designed to prohibit backflow caused by either back préssure or back siph
designed for use in potable water systems. It is not to be confused with other forms g
vention devices including pressure vacuum breakers, double clieck valves, reduced pre|
res, or goose neck loops. This part of ISO 13693 specifies the minimum design, constr
formance testing requirements for the chemigation valy€é assembly. The assembly con
pwing components:

sealing surface;
a combination air release/vacuum relief valvelocated upstream of the check valve;
a low pressure drain valve located upstream of the check valve;

aninspection portlocated soasto permitvisual and manual inspection of the valve working c
Normative references

following documents, in)whole or in part, are normatively referenced in this documsg
9635-1:2014Agricultural irrigation equipment — Irrigation valves — Part 1: General requ

1267:1999yIndustrial valves — Test of flow resistance using water as a test fluid

Terms and definitions

5 part of ISO 13693 specifies the construction and performance requirement, and test njethods for

bht contain

bnage. It is
f backflow
ssure zone
Iction, and
bists of the

a valve body into which a spring-loaded check valve'is mounted with a resilient disk cver on the

bmponents.

nt and are

spensable for its agplication. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

n

irements

For

3.1
che

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

migation valve

valve featuring a chemical injection portand designed to preventinjected chemicals from moving upstream

3.2

check valve
valve which permits flow of water in one direction only

©IS

02015 - All rights reserved


https://standardsiso.com/api/?name=205aecc2e01e586a42344f7c5333df22

ISO 13693-2:2015(E)

3.3
air vent

vacuum relief valve
valve which opens automatically to allow air from the atmosphere to enter a pipeline during drainage of
the pipeline and/or venting of air to the atmosphere during pipeline filling

3.4

low pressure drain valve
spring-loaded valve which opens up at low pressure to provide drainage

3.5

chemical injection port

threaded p
3.6

ortin a body of the chemigation valve to accommodate the injection of chemicals

inspection port

portinthek

3.7
resilient c
elastomeri

3.8
chemigati

ody ofachemigationvalve toallow for the manual and visual inspection ofitsinternal compon

pver
C cover on the disk of a check valve

pn valve body

main part ¢f a chemigation valve through which water flows, which Houses the internals of the valve

which alloy

4 Desig

4.1 Gen

The valve
chemicals
systems. T
prevent ba
pipeline. S¢

vs for connection to the piping system

n considerations

bral requirements

s designed to prevent backflow of irrigation water that might contain fertilizers and of
of the types and concentratiofis*commonly used in pressurized agricultural irriga

ckflow that results from beth back siphonage and back pressure conditions present in
e Figure 1.

bnts

and

her
fion

he valve is mounted in pipelines using a flange or other suitable connections. The valve npust

the
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Figure 1 — Cutaway drawing of as@g)migation valve body assembly
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4.2 Specific requirements
Chemigation valve assemblies shall be designed in accordance with the following requirements.

a) Valve ends shall be designed for ease of installation and removal in piping systems and provide for
a watertight sealing of the connecting joints.

b) The check valve assembly shall provide for full flow in the open position and a watertight seal in the
reverse flow direction.

c) The air vent/vacuum relief valve shall function as an air vent on pump start-up and as a vacuum
relief valve when the pump is shut down.

© IS0 2015 - All rights reserved 3
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d) Thelow pressure drain valve shall open at atmospheric pressure and remain open until the pump is
started and a minimum pressure of 15 kPa has been reached.

e) The inspection port shall be attached to the valve body mechanically (hand removable) to
accommodate the internal pressure test without leakage. The inspection port shall have a minimum
open clearance of 115 mm and allow for manual and visual inspection of the check valve seat and
resilient sealing surface.

f) The injection port shall be located downstream of the check valve and be designed to facilitate
complete mixing of the added chemicals with the irrigation water and minimize the contact between
the chemicals and the valve body.

g) All funlctioning components shall be removable for inspection or replacement.

h) The vallve shall have a stated maximum flow rate based on limiting the average velocity.through|the
valve Body to 3,0 m/s. The average flow rate shall be calculated for a pipe of equivalent'Size.

i) The vallve body and components shall be designed to resist chemical attack.

i) The lo pressure drain valve shall have a nominal body internal flow passage diameter not |ess
than 1p mm.

Chemigatign valves shall be designed in accordance with additional requirements given in

[SO 9635-1:2014, Clause 4.

5 Performance requirements

5.1 General

Performange tests shall be carried out on the valve.assembly in accordance with the manufactuier’s

technical documents.

5.2 Permissible deviations of measuring devices

In the absence of any particular specification, the accuracy of measurements shall be as follows:

— flow rate and pressure +2 % of the specified value;

— tempetature: 23 °C+5 °G

— time: 41 % of the specCified value.

The measuring devicesshall be calibrated according to the existing calibration rulesin the country concerped.

5.3 Mechaniecal strength of valve body assembly and components

5.3.1 Resistance to internal pressure

a) For test method 5.3.2 d) only, the chemigation valve assembly shall be tested in the horizontal and

vertical (inlet flange up) position. Neither visual permanent deformation nor rupture of the body,
internal components, or assembled components shall occur. The pressure tests defined by 5.3.2 c)
and d) shall resultin a leakage rate no greater than 0,3 ml/min. During pressure testing, water must
be introduced slowly to limit pressure surges.

Neither visual permanent deformation nor rupture of the body, internal components, or assembled
components shall occur.

© ISO 2015 - All rights reserved
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2 Test methods

Prepare the valve assembly by plugging the injection port (2), installing the low pressure drain
valve (12), the air vent/vacuum relief valve, and male coupling clamping ring. Fit the valve assembly
with blind flanges mating to the inlet and outlet flanges. Subject the valve assembly to a pressure of
1 MPa for a period of 5 min. Test pressure to be introduced through a threaded port (13).

Prepare the valve body by removing the air vent/vacuum relief valve and low pressure drain valve
and plugging their ports. Fit the valve body with blind flanges bolted to the inlet and outlet flanges.
Subject the valve body to a pressure of 2,5 MPa for a period of 5 min. Test pressure to be introduced

through threaded ports (2) and (13).

d)

5.4

Thd
valy
of

Prepare the check valve body by fitting the outlet flange with a mating blind flange:
check valve body to a pressure of 1,5 MPa for a period of 5 min. Introduce the testpressu
the threaded connection (2).

Prepare the check valve body by fitting the outlet flange with a mating-blind flange.
check valve body to a low pressure of 15 kPa for 16 h. Test pressure torbe-introduced t
threaded connection (2).

NOTE A clear piezometer is suggested with a water column height of 1,5 m above the
disk centerline.

Low pressure drain valve

low pressure drain valve shall be tested to have a clgsing pressure of not more than 15 k
re by subjecting it to a vertical static column of water. The valve shall close when the verti
bater is greater than 1,5 m + 0,05 m. The valve\shall have a nominal body internal flc

diaeter of at least 15 mm.

5.5

Req

Hydraulic characteristics

uirement shall be in accordancewith ISO 9635-1:2014, 5.4. The characteristic giv

malufacturer shall be the head losslas a function of flow.

Wh
not
che

en measured with a test installation in accordance with EN 1267:1999, Clause 4, the hea
be more than 1,1 times thewvalue indicated by the manufacturer. Head loss testing is notr
migation valves greater in size than DN 300.

bubject the
re through

bubject the
hrough the

rheck valve

Pa. Test the
cal column
w passage

en by the

d loss shall
bquired for
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5.6 Vacuum relief valve

The vacuum relief valve must have a minimum vacuum relief capacity at a vacuum of 15,0 kPa as
shown in Table 1.

Table 1 — Vacuum relief valve maximum required capacity

5.7 Eleyv
The chemi

Pump column, Minimum vacuum
pipe size relief capacity
DN SCMM a, b

BN-75 56

DN 100 9,6

DN 125 15,1

DN 150 219

DN 200 38,0

DN 250 59,8

DN 300 85,8

DN 350 104,7
a  Cubic meters per minute at standard atmos$pheric
condition.
b Referencetomanufacturer’s testliteratureis satisfactory
in meeting this requirement.

ated temperature tests

bation valve assembly shall meet the testingtrequirements specified in 5.3.2 a) and c) wihen
tested with water at a temperature of 50 °C + 5 °C.

5.8 Endyrance

5.8.1 Rejguirements

a) At theconclusion of the cycle testing period, the chemigation valve shall pass the pressure testfs as
definefl in 5.3.1 ¢) and 5.3.1(d).

b) At the[conclusion of thejtesting as required by 5.8.2 a), the valve shall be disassembled and|the
resilient sealing surface inspected for signs of damage and signs of failure to remain bonded to|the
check yalve disk.

5.8.2 Tests

a) The chemigation valve shall be hydraulically cycled 10 000 times using a flow rate equivalert to

50 % of the stated maximum flow rate (see Clause 4) and a back pressure of 30 kPa. Conduct this

test us

ing water at 23°C+ 5 °C.

5.9 Acoustic test

There is no testing requirement relative to acoustic testing.

6 Conformity assessment

6.1 General

Requirement shall be in accordance with ISO 9635-1:2014, 6.1.

6

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=205aecc2e01e586a42344f7c5333df22

	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Design considerations
	4.1	General requirements
	4.2	Specific requirements
	5	Performance requirements
	5.1	General
	5.2	Permissible deviations of measuring devices
	5.3	Mechanical strength of valve body assembly and components
	5.3.1	Resistance to internal pressure
	5.3.2	Test methods
	5.4	Low pressure drain valve
	5.5	Hydraulic characteristics
	5.6	Vacuum relief valve
	5.7	Elevated temperature tests
	5.8	Endurance
	5.8.1	Requirements
	5.8.2	Tests
	5.9	Acoustic test
	6	Conformity assessment
	6.1	General
	6.2	Type tests
	6.3	Control of production process and quality system
	7	Marking, technical documents, and packaging
	7.1	Marking
	7.2	Technical documents
	7.3	Packaging
	Bibliography

