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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 prog¢edures used to develop this document and those intended for its further maintenance ‘ate
describefd in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorialrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may/be the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details pf
any patept rights identified during the development of the document will be in the Tntroduction and/¢r
on the IS0 list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does n¢t
constitufe an endorsement.

For an ¢xplanation of the voluntary nature of standards, the-meaning of ISO specific terms an
expressipns related to conformity assessment, as well as infermation about ISO’s adherence to th
World Trade Organization (WTQO) principles in the TechnicalyBarriers to Trade (TBT) see www.i{
.org/isofforeword.html.

o o o~

This dociment was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agricultute
and foredtry, Subcommittee SC 18, Irrigation and draiiiage equipment and systems.

Any feedback or questions on this document sheuld be directed to the user’s national standards body.|A
completg listing of these bodies can be foundat www.iso.org/members.html.

This firgt edition cancels and replaces\ISO/TR 15155:2005, which has been technically revised to
include gprayers (ISO 8026) and water meters (ISO 16399).

Alist of all parts in the ISO/TR 15155 series can be found on the ISO website.
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Agricultural irrigation equipment — Test facilities for
agricultural irrigation equipment —

Part 1:
General

[y

Scope

his document gives guidelines for the design, selection, installation and use of the-equipment
establish basic test facilities for irrigation equipment evaluation. It provides the infi
stifficient to complement the detailed procedures included in ISO 7714, ISO 8026, 1SO 9261, ISO
phrts), ISO 9644, 1S0 9911, ISO 10522, ISO 15886 and ISO 16399 for the testing of agricultural i
system components, specifically emitters, sprinklers, valves, sprayers and water meters.

g 43

[\

Normative references

—

here are no normative references in this document.

W

Terms and definitions

1]

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

p—

§0 and IEC maintain terminological database€s for use in standardization at the following add

- ISO Online browsing platform: avajlable at https://www.iso.org/obp

- IEC Electropedia: available athttp://www.electropedia.org/

3|1
te¢st bench

—

fstrumentation, assefmbled to test an agricultural irrigation component

3({2

test facility

bllection oficdmponents, including water supply, test bench(es) (3.1) and shelter, used to test agy]
frigation&alves, sprinklers and emitters

—

313
net positive suction head available

required
brmation
9635 (all
rrigation

[eSSes:

pllection of components, including water supply/receiving reservoir, piping, fittihgs and

icultural

NPSHa

arithmetic difference between the available total suction head at the impeller of a centrifugal pump (3.6)

and the vapour pressure head (3.7)

3.4

net positive suction head required

NPSHr

arithmetic difference between the total suction head at the impeller of a centrifugal pump (3.6)

required

for the pump to operate properly and the vapour pressure head (3.7), as specified by the manufacturer

© ISO 2018 - All rights reserved
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3.5

static pressure head

sum of the head associated with atmospheric pressure and the gauge pressure head measured
approaching the inlet of the impeller of a centrifugal pump

3.6

total suction head at the impeller of a centrifugal pump

sum of the static pressure head (3.5) and the velocity head measured approaching the inlet of the
impeller of a centrifugal pump and corrected to the centreline of the impeller for a centrifugal pump
mounted_horizontally or to the datum of the tip of the inlet vanes for a centrifugal pump mounted

vapour pressure head
head assjpciated with the absolute pressure at which a liquid vaporizes, as determined by the physichl
propertips of the liquid and its temperature

4 System components

4.1 Pymps and pump environment

4.1.1 eneral

For spec]fic information prior to selecting a pump, see Annex A for~sprinklers, Annex B for emitters ard
emitting|pipe, Annex C for valves, Annex D for sprayers and Anhex E for meters.

4.1.2 election

The size|and type of pump selected depend on therequirements of the equipment to be tested. More
than on¢ pump may be required depending on,the range of flows and pressures required by the
t to be tested. The equipment, test, flow range and test pressure range should be selectdd
before sg¢lecting a pump.

A centrifjugal pump or a turbine pump is selected based on the desired configuration of the test bench

The purpps and controls should be selected to provide the required hydraulic characteristi¢s
continudusly and without vibration to avoid affecting the measurement accuracy. Turbulence should
be dampened or flow-straightening vanes should be used in critical locations, such as the inlet tofa
sprinkler test riser. A variable-frequency drive (VFD) should be employed to control the VFD ratgd
motor, allowing the pump-to operate over a wider range of flows and pressures.

The flow is controlled using equipment installed on the test bench (nozzle, emitters, valve, regulator
and pipe|size) and/or by the speed at which the pump is operated. The flow and/or pressure should e
controllgd with'regulating valves on the inlet or outlet pipe, as needed.

The pump-sShould provide at least 110 % of the maximum pressure at 110 % of the maximum flow
rate required for the device being tested. The pump curve for the selected pump should be reviewed to
ensure it will operate over the required range.

4.1.3 Installation

The pump should be installed in a configuration that does not require priming and in which the water
supply/receiving tank has sufficient volume so that temperature change of the water during a test does
not exceed the testing criteria.

Filtration should maintain the quality of the water supply and is necessary to meet the requirements of
the equipment to be tested. If no specific filtration standard is required, the equivalent of a 200 mesh

2 © ISO 2018 - All rights reserved
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(75 microns) filter is recommended. A by-pass circuit should be provided to effectively increase the
operating range of the test bench.

See Figures 1, 2, 3, 4 and 5 for typical test bench configurations for testing valves, sprinklers, emitters,
sprayers and meters, respectively.

Mido o op M2
10 |
~ \MI
9 ~—I
8
—
= O —0
11 11 -
- - 4 < - 4 4 3
4
a b

Ky
1| isolation valve 8  component under test
2| “y” strainer 100-mesh 9  portable manometer
3| coupler/reducer 10 mercury traps
4| ball valve a  Pressurized supply.
5| flow meter b Waste flow.
6| pressure gauge selested to operate in middle third of its range
7| pressure taps
NOPTE1 NZLisconnected to M1 and N2 is connected to M2 with flexible instrument tubing.
NOTE 2 «<~The flow meter should be sized to match the range of test conditions.
NOTE 3  Pressure taps are sized to match the component under test.

Figure 1 — Typical test bench configurations for testing valves
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\\3\

D 300 mm 12
(ALT 600 mm)®

0 x
I )

1234 [ s

Key
1 isolation valve a  Pressurized supply.
2 “y”strainer 100-mesh b Approximate outline of splash shelter.
3 presgure regulator C Sprinkler under test.
4  need|e valve d  Pressure tap sized to match sprinkler.
5 union e Collector spacing.
6  pressure gauge selected to operate in middle third of
its rqnge
7  flexilple instrument tubing

8  sprirfkler mounting stand with mounting bolts to
provlde a stable and plumb riser suppert

9  gratipg over channel

10 steel|channels with collectortecations marked
11 drain
12 standard collectors

NOTE 1 | Dimension#D” corresponds to the geometry of field application (riser height).
NOTE 2 | The pressure is adjusted vertically so that the centre of the gauge corresponds to the sprinkler base

NOTE 3 | (The'pressure regulator is set to 500 kPa for normal testing.

Figure 2 — Typical test bench configurations for testing sprinklers
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| IVRINELY
Ky
1| isolation valve a  Pressurized supply.
2| “y” strainer - mesh meeting manufacturer’s b Graduated cylinder spaCing to matc}

specifications spacing.
3| pressure regulator
4| pressure gauge selected to operate in middle third of

its range
5| wunion
6( drip tube support
7| graduated cylinders

Figure 3 — Typical test bench configurations for testing emitters
N [« —_— T T~
2 6 R
123 4 = = A =
a
> L]
250 | 25°

Ky
1| needle valve a  Pressurized supply.
2| pump b Collector spacing.
3| filter ¢ Sprayer under test.
4| globe valve
5| flow measurement
6 manometer
7| Cstandard collectors

h emitter

Figure 4 — Typical test bench configurations for testing sprayers
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recomm
or recor
pressure

4.2.2

The size
than ond
be teste
procedu

indicatedl in the test' procedure. A 100 mm dial face and a minimum accuracy of +0,5 % of reading a1

recomm
being us

temp].

voir 5 filter
hing station 6  pressure
meters 7  tested equipment
a  To reservoir.
Figure 5 — Typical test bench configurations for testing meters
Jse

hfety equipment should be installed and operational précedures should be documented. Loc
sure that installation and use meet safety standards.

essure measurement

reneral

is measured using a manometer. filled with mercury or another calibrated liquid. It
ended to manually read gauges or.fecording transducers with an analogue or digital displa
[l directly using a data-logger. The gauge pressure range should be higher than the expecte
s to prevent over-ranging of the gauge. See Annexes A, B and C for recommended specification

belection

and type of gaugesrequired depend on the requirements of the equipment to be tested. Mot
gauge could be(required, depending on the range of pressures dictated by the equipment {
. A gauge should be selected that operates in the middle of its operating range for the te
‘e and whightis large enough to be easily read with increments as required by the accurac

ended tnless otherwise specified in the relative test procedure of the International Standay
bd (See Clause 1 for mention of the relevant standards). An electronic pressure transmitter c3

h1

IS

Y,
d

N

30 o

S5 Q0 <

be used

pveD a wide range of pressures.

Figure 6 illustrates eight consecutive pressure gauges for the range of 0 MPa to 4 MPa (0 bar to 40 bar),
where the grey area defines the range of the pressure with accuracy higher than +0,5 %.

NOTE

1 bar =0,1 MPa =105 Pa; 1 MPa=1N/mm2,

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=62204465b36d8d9ea555e65006526504

ISO/TR 15155-1:2018(E)

0 20
| + | 40
| : | 25
| : | 16
| : | 10
e
e
s
:|::|1bar

Key

O

Area with accuracy higher than 0,5 %.

Figure 6 — Example of a range of pressure gauges for a test facility

2.3 Installation and location of sensors

gure 7 shows information for design and installation of pressure taps. The gauges should b

4

The pressure taps should be providedat varying locations, as required by the equipment bein
Fj

ayay from areas of excessive vibration.

ot

tis preferable to have pre§sure measurements made at the same elevation as the pressure tg
the exactlocation at which the pressure information is required, to eliminate mathematical cal
ahd approximations,.If this is not physically possible, a correction should be made for the
djfference. A correctioh should also be made if differential pressure measurements are made if
a|different size.

g tested.
b located

p, and at
tulations
plevation
| pipes of
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Key
a  Minin

4
The edge
In no case
Any suita
SOURCE:

4.2.4 (

Pressure
regular
recomm

hum 2,5A, recommended 5A.

A A
Size of pipe Not exceeding Not less than

Less than 50 mm 6 mm 3 mm

50 mm to 75 mm 9 mm 3 mm

|00 mm to 200 mm 13 mm 3mm

50 mm and greater 19 mm 3mm

pf the hole is clean and sharp or slightly rounded, free from burrs, wire edges or other irregularities.
does any fitting protrude inside the pipe.

ble method of making the physical connection, is acceptable if the above recommendations are satisfied.
ASME Performance Test Code PTC 19.5-1972.

Figure 7 — Design and installation of pressure taps

Calibration and certification

taps are designed’to allow easy access for pressure gauge inspection and maintenance.
falibration schedale should be used to ensure the continuing reliability of the readings. It
ended to giveseach gauge an identification number and maintain a calibration log. Commerci

dead we
afteras

4.3 Flpw.and volume measurement

ght testersishiould be used to calibrate gauges. In general, the calibration is checked before ar
ecific testprogramme. Inspection frequency and operation should conform to ISO/IEC 1702!

A
is

d

4.3.1 General

Actual flow rate and accumulated volume should be measured using calibrated flow meters or
by recording the duration of the flow and the mass or volume of the water or other liquid, and then
calculating the flow rate and total flow. Electromagnetic-type flow meters are considered the most

accurate

type of flow meter.

4.3.2 Flow meter alternatives and selection

There are several types of flow meters that are classified according to the operating principle. Turbine,
impeller, magnetic and positive displacement types depend on a sensor installed in the piping system.

© ISO 2018 - All rights reserved
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Differential-pressure types depend on orifice plates in the piping system. The meters or sensors should

be installed as specified by the manufacturer.

A set of flow meters should be selected that give the required accuracy over the range of flow rates of
the devices to be tested. The volumetric method may be used for devices with low flow rates such as
nozzles and emitters and a flow meter for higher-flow devices. A suitable meter is one that is durable

and maintains calibration.

4.3.3 Volumetric (time and mass/volume)

Tjme and mass or time and volume can be used to determine flow rate and volume over the
time period. The time and mass method is easier to automate. Although this method is ore
t¢ design into a test bench, the need for periodic calibration is greatly reduced. Calibration of
o volume scale is required less frequently (annually) than calibration of a flow meter.dnd is {
procedure. Once the receiving tank has been calibrated, there should be no needtg_re-calibra
the tank is relocated or damaged. This method may not be practical for measuring total V|
dpvices requiring high flow rates unless a large receiving tank is constructed:

4{3.4 Installation and maintenance

4/3.4.1 Piping considerations
p

ping should be large enough so that pressure losses or turbulent flow in the system do n
the test procedures or measurement conditions. The design“should be for a recommended v¢
2|5 m/s. If a centrifugal pump is selected, the intake shpuld be straight into the pump with ng
in diameter and it should be carefully checked for air suction leaks. The net positive suct
Failable (NPSHa) should be at least 2 m greater thawthe net positive suction head required (N

Q=

Alll return flows should be discharged below thefree water surface to reduce the potential of int
ehtrained air into the system.

3.4.2 Location considerations

bt provided, the flow meter should be installed at least 10 pipe diameters downstream and
pe diameters upstream froimnany fitting or restriction. Alternatively, flow-straightening vane
injstalled to reduce turbulernce if adequate pipe length is not available.

4
The flow meter should be installed as specified by the manufacturer. If installation instruc
n
p

4/3.5 Calibration'and certification

The flow meter~should be periodically inspected for wear, corrosion or contamination. A d
libration verification schedule, required to maintain the reliability of the readings, should co
§0/IEC 17025.

—

selected
difficult
the mass
) simpler
te unless
plume of

ot affect
tlocity of
changes
ion head
|PSHr).

roducing

[ions are
ht least 5
s may be

edicated
nform to

414~ ‘Test bench design

NOTE See Annexes A, B, C,D and E.

4.4.1 Pressure control

The pressure should be controlled using one or more of the following devices:
— acorrectly sized pressure regulator;

— apressure sustaining valve;

— amanually controlled valve;

— adownstream air shaft.

© ISO 2018 - All rights reserved
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Refer to the appropriate International Standard.

4.4.2 Flow control
The flow rate should be regulated
— using a by-pass with a valve that returns excess flow to the water reservoir tank,

— using a flow control valve,

— usinga VFDomthe pump motor,
— by s¢lecting another pump, or
— by uping multiple pumps.

The regylation should be as automatic as possible. Refer to the appropriate International Standard (sg¢e
Clause 1).

4.5 Water processing

4.5.1 $creens and filters

Filtration requirements vary depending on the equipment being tested. If no specific filtration standard
is specifijed and if filtration is desired, the equivalent of a 200 mesh (75 microns) filter is recommendefd.
The filtel manufacturer’s literature should be consulted for operation and maintenance procedures.

Operatign of irrigation components without proper filtration could lead to premature failure of the
compongnt. If the purpose is to evaluate a component capable of handling unfiltered water for durability,
a filter iy not required, but the evaluator should be aware of potential problems with plugged sensors

Automatjic self-cleaning strainer-type filters could*produce variations of flows and pressures during
the test pnd are not recommended. If these filters are used, it is important that the back flushing fis
turned off.

4.5.2 DPisinfection
Methodsd| of disinfection:

a) amipimum of 5 ppmY chilorine in the water is maintained to prevent algae growth; a liquid sourge
of cHlorine is used tor'educe health and safety risks;

b) ozorle treatment;

c) ultrgviolet treatment.

4.5.3 Temperature control

Generally, recording water temperature is sufficient, unless specific requirements are specified in the
test procedures. The temperature should be recorded at least three times during the test: at the start,
in the middle and at the end, unless otherwise specified. See Annexes A, B, C, D and E.

1) “Parts per million (ppm)” is a deprecated unit, i.e. not accepted by the International System of Units, SI. It is used
exceptionally in this document in order to correspond to other, closely related and already published standards. The
accepted SI form for the expression of a volume fraction is in units of microlitres per litre (pl/1), or, alternatively, as
10-6 or as a percentage by volume (% by volume); for mass fractions, it is expressed in micrograms per gram (pg/g).
See ISO 80000-1:2009 and ISO 80000-9:2009.
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4.6 Turbulence considerations
See Annexes A, B, C,D and E.
5 Test facility procedures and policies

5.1 General

ISO/IEC 17025 contains procedures for data collection and data management and its Scope st

tes:

«rj

[his document is applicable to all organizations performing laboratory activities, regardle
npimber of personnel.

hboratory customers, regulatory authorities, organizations and schemes using’ peer-ass
ccreditation bodies, and others use this document in confirming or recognizing the compg
boratories.”

o O

91

12 Test results confidentiality

—3

pst results are the property of the client, provided the fee paid was-full cost recovery. A writt
should be developed to meet local requirements and the intent ofthe test facilities.

5{3 Control of records

o)

efer to [SO/IEC 17025:2017, 8.4.

91

.4 Handling of test or calibration items

=

efer to ISO/IEC 17025:2017, 7.4.

911

[5 Public access to facilities and.test results

>

written policy should be developed to meet local requirements and the intent of the test faci

(9]}

L6 Vendor testing of competitors’ products

Alwritten policy shouldbe developed to meet local requirements and the intent of the test faci

(9]}

17 Commercial use of test data

>

written poliey should be developed to meet local requirements and the intent of the test faci

91

L8 Expert witness policy

ss of the

essment
btence of

bn policy

ities.

ities.

ities.

Abarritten nolicvy chould he dovela
1SVt p oy hotrabe-aEyEro
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Annex A
(informative)

Sprinkler hydraulic properties in clear water

Refer to [ISQ 15886-1 and ISQ 15886-3

Building See ISO 15886-3 (typically 30 m x 10 m x 6 m high)
Humidity control (arid conditions)

Temperature control (cold conditions)

Ventilation

Outdooi] test site See ISO 15886-3

Sprinklér shelter Minimum opening angle 45° and height 2 m, minimum size 2 m x 2 m x 2 m,
inside cover designed to absorb jet splash

Pump Type: preferably centrifugal (flat curve) or tufbine with variable-frequen-
cy drive

Range: capacity 110 % of maximum reguired pressure and flow rate or
7,01/s at 0,7 MPa (7,0 bar) for indoor test

Test benjch Type: steel or PVC piping, recirculating system

Range: 25 mm to 100 mm

Requirements: including by-pass for pressure and flow regulation

Water r¢servoir and 2 000 1 reservoir or match to maintain temperature criteria

conditigning Filtration: 1,5 mm.or match to nozzle size

Temperature:maintain within 2,5 °C

Pressurg regulation Adjustable meeting requirements of various standards

Accuracyy*2,5 %

Pressurg gauges Type: Bourdon or electronic pressure transmitters
Range: 0 MPa to 0,6 MPa (0 bar to 6 bar); 0 MPa to 1 MPa (0 bar to 10 bar)
Dial: 150 mm minimum diameter

Accuracy: 1 %

Flow m¢asurement Accommodating the following range of flow: 2 1/min to 750 1/min, with
accuracy given in relevant standard (2,5 %)

Control valves Type: throttling valve (globe and/or needle valve)

Requirements: fine adjustment and holding setting

Sprinkler mounting Avoiding creation of any turbulence that could impact the sprinkler
performance (see ISO 15886-3)

Collector design At least conforming to ISO 15886-3

Application Weighing or volumetric methods meeting accuracy requirement of

measurement [SO 15886-3

12 © ISO 2018 - All rights reserved
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Wind measurement Type: mechanical with analogue or electronic readout
Accuracy: +1 %
Resolution: 0,1 m/s

Requirements: average wind speed provided every 5 s
Temperature Type: mechanical or electronic

measurement Range: 0 °C to 45 °C
Accuracy: +05 °C

()ther measurement Time: £0,1 s accuracy

qevices Distance: =1 % of the measured distance

llife testing To be covered in a future part of the ISO 15886 series

Water tightness To be covered in a future part of the ISO 15886 series

Kacility data sheet Highly recommended to keep a hard copy of test restilts and to design a
stylized datasheet

[Pata analysis Computerized results with appropriate software in order to verify: flow rate

reconstitution

Overlap patterns calculation
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Drip emitters and emitting pipe hydraulic properties in clear water

Refer to [SQ 9241

Building See IS0 9261 (typically 12 m x 6 m)
Humidity control (arid conditions)
Temperature control (cold conditions)

Still air

Pump Type: preferably centrifugal (flat curve) orfurbine with
variable-frequency drive

Range: capacity 110 % of maximum&eqtired pressure and floyw
rateor 1 000 1/h at 0,5 MPa (5,0 bar)

Test berjch Requirements: designed to allow'measurement of 25 emitters
together:

— 12 mm to 25 mm piping, as required

— Loop mounting to,avoid pressure differences between
emitters in test

— Device to direct the flow or drops to the collectors

— Special system to install or remove all collectors
simultaneously

— Bye=pass for pressure and flow regulation

— “Water collection devices

Control valves Type: globe valve for coarse control and needle valve for fine
control

Requirements: fine adjustment and holding setting

Water r¢servoir and conditiening Capacity: minimum 200 | reservoir
Filtration: 200 mesh (75 microns)

Temperature: +3,0 °C

Pressurg regulation Adjustable to meet requirements of various standards or
30 kPa to 500 kPa

Accuracy: +1 %

Pressure gauges Type: Bourdon, electronic pressure transmitters or mercury
manometer (well type), range 0 to 500 mm

Range: 0 MPa to 0,1 MPa (0 bar to 1 bar); 0 MPa to 0,2 MPa
(0 bar to 2 bar); 0 MPa to 0,5 MPa (0 bar to 5 bar)

Dial: 150 mm minimum diameter

Accuracy: +1 %
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Temperature measurement and Type: mechanical or electronic
control Range: 5 °C to 60 °C
Accuracy: =1 °C

Heating and cooling equipment provided to maintain the
required test range

Other measurement devices Time: stop watch with +0,1 s accuracy

Distance: +1 % of the measured distance
Test stand for tensile measurement |See ISO 9261

Tubing diameter and wall thickness
mheasurement device

See ISO 9261

Kacility data sheet Highly recommended to keep a hard copy oftest results|and to
design a stylized datasheet

[Pata analysis Computerized results with appropriate Software to verify: flow
rate reconstitution
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Valves hydraulic properties in clear water

Refer to [ISQ 7714 1S0Q 9635 (;1]] p;n‘fc) and ISO 10522

Building 25m x 10 m x 6 m high
sump and channel

preferably heated

Bridge qrane or arm hoists |1-tonne or higher

Pump(s] For valves up to DN200:

— 11/sto 141/sat 0,5 MPa (5 bar)

— 21/sto 551/s each at 0,5 MPa (5 bar)
For valves up to DN600:

— 11/sto141/sat 0,5 MPa (5 bar)

— 21/sto 551/s each at 0,5 MPay(5'bar)
— 21/sto1101/s at 0,5 MPa (5-bar)

The pumps can be connected in parallel to increase flow or in series to
increase pressure

Hydrostatic pressureitest at 5 MPa (50 bar)
Test berfches Range: 25 mm t0"80 mm, 100 mm to 250 mm, 250 mm to 600 mm

Rating: PN-16,PN 25

Accessories:

— assorted valves and reducers

—\-pressure tap pipes (25 mm to 600 mm)

Flow cohditioning Filtration: 20 mesh screen filter
(temperpture, filtration)

Temperature: 5 °C to 45 °C, accuracy #1 °C

Pressurg regulation Pressure regulator or manually controlled valves

Gate valve (25 mm to 500 mm), globe valve, butterfly valve
VFD

Multiple pumps

Water hammer control devices

Flow control Automatic flow control valve or manually controlled valves that hold
their setting

Differential pressure gages |Type: mercury manometers or differential pressure gauge
Range: 0 MPa to 0,16 MPa (0 bar to 1,6 bar)
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Flow meters Type: electromagnetic or turbine with digital readout and totalizer
Range: 25 mm for 0,156 1/s to 5,0 1/s
100 mm for flow of 2,51/s to 80,0 1/s
250 mm for flow of 15,0 1/s to 500 1/s

Accuracy: +0,5 %

Pressure measurement Type: Bourdon or electronic pressure transmitters

Range: 0 MPato 0.6 MPa (0 barto 6 hm‘)- 0 MPato1 MPa (0 bar to
10 bar); 0 MPa to 6 MPa (0 bar to 60 bar)

Dial: 150 mm minimum diameter

Accuracy: +2,5 %

Pl

alve close high-speed Recording pressure gauge with a response time < 0/4's
[ressure measurement,
qurge measurement
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Sprayers hydraulic properties in clear water

Refer to [SQ 8026

Building See IS0 8026 (typically 6 m x 6 m)
Humidity control (air conditions)

Temperature control (cold conditions)

Ventilation

Outdooi] test site See IS0 8026

Pump Type: preferably centrifugal (flat curve) or turbine-with variable-frequen-
cy drive

Range: flow rate of 0,77 m3/h, and pressure of§,5 bar.

Test benjch Type: steel, PVC or PE piping, recirculating‘system
Range: supply line with a nominal diametér of 300 mm

Requirements: including by-pass forpressure and flow regulation

Water r¢servoir and 600 | reservoir or match to maintdin temperature criteria

conditigning Filtration: 75 microns

Temperature: maintain within 23 °C + 3 °C

Pressurg regulation Manually controlled valves (2 needle valves)

Accuracy: +2,5 %

Pressurg gauges Type: mechanieal or electronic manometer

Accuracys£0,5 %

Flow m¢asurement Type: Ultrasonic meter

Accuracy: 0,25 %

Control valves Type: throttling valve (globe and/or needle valve)

Requirements: fine adjustment and holding setting

Sprayer{mounting See ISO 8026.
Collectofr design At least conforming to ISO 8026
Application Weighing or volumetric methods meeting accuracy requirement of ISO 8024

measur¢ment

Wind measurement Type: mechanical with analogue or electronic readout
Accuracy: +1 %
Resolution: 0,1 m/s

Requirements: average wind speed provided every 5 s

Temperature Type: mechanical or electronic
measurement Range: 0 °C to 45 °C

Accuracy: 0,5 °C
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