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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
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Agricultural irrigation equipment — Pressure losses in
irrigation valves — Test method

1 S

This |
valveg
perfori
losseq

cope

nternational Standard specifies a test method for determining the pressure loss incagricul
under steady-state conditions when water flows through them. The scope and\accurac

mance specifications presented will assist agricultural irrigation system designers in compa
through various types of valves.

The measurement of pressure losses provides a means for determining the)relationship betw

loss a

This |

nd flow rate through the valve.

nternational Standard also describes the method of reporting pértinent test data.

No attempt is made to define product use, design or applications:

tural irrigation
y of the valve
ring pressure

een pressure

The tgst method is suitable for valves with equal inlet and-outlet nominal sizes.

NOTE Unless otherwise specified, the equations are expressed in the Sl units recommended by ISO 1000.
2 Terms and definitions

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

21

nominal size

DN

conventional numerical designation used to indicate the size of an irrigation valve

NOTE It is expressed in millimetres, or in metres according to ISO 1000.

2.2

volune flow'rate

flow nate

qy

volume of water flowing through the valve per unit time

NOTE It is expressed in litres per second (I/s), cubic metres per hour (m3/h), or in cubic metres per second (m3/s)
according to ISO 1000.
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23

pressure loss

Ap

difference in pressure due to water flow between two specified points in a system or in part of a system
NOTE It is expressed in pascals (Pa) according to ISO 1000, in kilopascals (kPa) or in bar?).

24

piping pressure loss

App

pressure loss in the upstream and downstream portions of the test bench piping between the pressure taps,
but exc|uding the pressure. loss in the valve tested

25

bench presslire loss

Apy,

pressure loss|in the test bench between the pressure taps upstream and downstream of thé-valve tested
2.6

valve pressure loss

Ap,,

pressure loss|in the valve tested

27

reference velocity

Vref
velocity of flgw through the valve calculated from the actual:flow rate through the valve divided by the
reference crogs-sectional area of the valve

NOTE It i expressed in metres per second (m/s), in accordance with ISO 1000.

2.8
steady-state [flow
state of flow where the flow rate through a cross-section does not vary with time

29
valve flow cqefficient
KV
number equal to the flow rate of water, in cubic metres per hour, that will flow through a fully open valve |with a

one bar pressgure loss across thewvalve

NOTE It ig expressed as
-
3 /
m~/h, |—
/ ban
210

flow resistance coefficient

coefficient used in non-dimensional presentation of valve loss

1) 1 bar=0,1 MPa = 10°Pa; 1 MPa = 1 N/mmZ2.
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3 Test installation

3.1

Permissible deviation of measuring devices

644:2008(E)

The permissible deviation of the reading indicated on the measuring devices from the actual value shall be as

follows:
Flow rate: +2%
Differential and actual pressure: +2%
TEMperature: FT°C

The measuring devices shall be calibrated according to the existing calibration rules in the,count

3.2

3.21

Test equipment

Piping

y concerned.

Upstr¢am and downstream piping shall be the same diameter as that of thetest valve connection. The lengths

of the

straight, uniform-bore pipe shall be as specified in Figures 1-ahd 2. The inside surface

shall he free of flaking rust, mill scale and irregularities which might'cause excessive turbulence.

In tha

part of the test apparatus shown within the frame, in Figures 1 and 2, the order of the fi

shown in the key and the distances between them shall bg,adhered to, with the exception th

indica

3.2.2

fed as 5d and 10d shall be understood to be the minimium allowable length.

Throttling valve

A downstream throttling valve shall be used t6 control the flow through the test specimen.
restrigtions on the size or type of this;valve. The throttling valve shall be located downs
downgtream pressure tap (used for measuring bench pressure).

3.23

Any d

Flow measuring device

pvice that can be usedto measure flow with acceptable accuracy may be used. If a clos

device (such as a rotameter; Venturi meter or similar device) is used, it shall be located either uf
upstrgam pressure tap 6rdownstream of the downstream pressure tap.

If an

open measuring device (such as a calibrated volumetric tank) is used, it shall be |

downgtream end of the assembily, i.e. downstream of the downstream throttling valve.

The f

ow-measuring device shall be installed in accordance with the specific installation ins

wherd dpplicable, shall be installed with the required length of straight piping before and after the

3.24

of the piping

ttings/devices
bt the lengths

There are no
tream of the

ed measuring
stream of the

pcated at the

ructions and,
device.

Pressure differential measuring device

Any device capable of measuring pressure differential with acceptable accuracy may be used.
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3.2.5 Pressure taps

Pressure taps (see Figure 3) shall be provided on piping for measurement of static pressure, and spaced as
shown in Figures 1 or 2. The drilling centreline of the taps shall intersect the centreline of the pipe
perpendicularly, as shown in Figure 3. The taps shall have a diameter, d;, of no less than 2 mm and no
greater than 9 mm. The length, /, of the tap bore shall be not less than twice the diameter of the bore. For
thin-walled pipes where the wall thickness is less than 2d,, a boss may be added to the pipe wall where the
pressure taps are to be located (see Figure 3).

Pressure taps shall be free of burrs and other irregularities and the inside wall of the piping shall be machine-
finished. For pipes of 50 mm diameter and larger, four taps shall be made, situated 90° + 5° apart on the
circumference_so that no tap is located on the lowest point of the pipe circumference. For pipe diameters of
less than 50 mm, two taps will suffice. All taps, whether two or four in number, shall be connected by a.conduit
whose bore |shall not be less than two pressure-tap cross-sections. The pressure taps shall) provide
appropriate values of d; and /, and may be made as illustrated in Figure 3.

- 10d e 2d - - 10d e 5d e 54 2
9 5
\
112 8 7 4 8b L 6 !
ORNS % — %

@ o

Key
1 controllablg¢ water supply

2 shut-off valve

3 pressure d|fferential measuring device
4 test specinen, in-line valve
5 temperaturL sensor

6 flow measyring device, closed type (if used)
7 throttling valve

8a pressure tgp
8b pressure tgp
9 pressure gauge

10 calibrated water tank (if used)

d  Nominal pipe diameter.

NOTE Dimensions 54 and 104 are minimal values.

Figure 1 — Test circuit diagram for in-line valves
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1 coptrollable water supply

2 shut-off valve

3 pressure differential measuring device
4  test specimen, angle valve
5

6

7

temperature sensor

flo}:/ measuring device, closed type (if used)
t

8a pressure tap

8b pressure tap

9 pressure gauge

10 calibrated water tank (if used)

0

ottling valve

d  Ngminal pipe diameter.

NOTE Dimensions 54 and\10d are minimal values.

Figure 2 — Test circuit diagram for angle valves
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$d, $d,
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\ |

a) Thick wall b) Thin wall

Figure 3 — Static pressure taps in thick and thin-wall piping
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3.2.6 Temperature sensors

Any temperature-sensing device that is capable of measuring water temperature with acceptable accuracy

(see 3.1) may be used. The device shall be located upstream of the throttling valve.

3.2.7 Filtration

If the valve manufacturer recommends the use of filtered water, a manufacturer-recommended filter shall be

installed upstream of the test circuit.

4 Test procedure

4.1 Test installation

Install the tes{ specimen on a suitable test bench for testing valves, as shown in Figure 1 of2. Ensure that the

water temperature during the test is between 5 °C and 35 °C.
4.2 Test conditions

4.2.1 Permissible fluctuations in measurements

For each quantity to be measured, the permissible amplitude of reading fluctuations is given in Taples 1

and 2.

If fluctuations| of greater amplitude are present, measurements may be carried out by providing a damping
device. The ipstallation of the damping device shall not affegt-the accuracy of the readings. Symmetricpl and

linear damping devices shall be used.

Table 1 — Differential pressure fluctuation

Flow resistance Ap
coefficient 2 fluctuation

g %

¢>20 +6
4<¢<20 +10
1<¢<4 +17
01<¢<1 + 26

8 Seeb5.2.2.

Table 2 — Flowrate and pressure fluctuations

Quantity F|UCt(;Iatlon
(o)
Flow rate, ) +35
Upstream pressure, ¢, +35

© 1SO 2008 — All rights reserved
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4.2.2 Steady conditions

Test conditions are steady if the variations of each quantity, observed at the test operating point for at least
10 s, do not exceed a value of 1,2 % (the difference between the largest and the smallest readings of the
quantity related to the mean value).

If this condition is met and if the fluctuations are less than the permissible values given in 4.2.1, only one set
of readings of individual quantities is to be recorded for the test point considered.

Record all readings only after steady flow conditions have been reached, and the flow is free from pulsations.

4.2.3 —Unsteady-conditions

Test donditions are unsteady when variations exceed the limits of 4.2.2, when the following proc¢dure shall be
followgd:

At ea¢h test point, repeated readings of the measured quantities shall be made at’random intgrvals of time,

but nat less than 10 s. A minimum of three sets of readings shall be taken at each test point, with more sets
requirgd as the fluctuation increases, as indicated in Table 3.

Table 3 — Minimum reading set requirements

Permissible difference hetween largest and
smallest values of readings of each quantity,
related to-mean value
%

Number of sets

3 1,8
5 3,5
7 4,5
9 5,8
13 59
> 30 6,0

The afithmetic mean of allithe readings for each quantity shall be taken as the actual value for the purposes of
the test.

In thel case where'the excessive variation cannot be eliminated, the limits of error may be |calculated by
statistjcal analysis!

4.3 [Test bench pressure loss

Measure the bench pressure loss, Ap,, at the fully open position of the test specimen, unless specified
otherwise in a specific standard, or as recommended by the manufacturer in the installation and operation
instructions.

The bench pressure loss measured shall include the loss through the valve, Ap,, and the loss through the
piping, App, of the test set-up:

Apy, = Apy +Apy (1)

© 1SO 2008 — All rights reserved 7
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4.4 Test of valve
4.41 The test specimen shall be energized, opened or operated as in normal agricultural irrigation practice.

4.4.2 Record pressure-loss readings for at least five flow rates. Ensure that these readings include pressure
losses for the maximum and minimum flow rates, ¢4 max @nd gp1min (@s specified by the manufacturer), and
at least three intermediate flow rates at approximately equal intervals between ¢4max @Nd gpqmin- The
flow rate at approximately the midpoint of the range between g4, and gy« is referred to as the
median flow rate, q;4meq- COnduct these tests at a pressure approximately two-thirds of the nominal pressure
(as specified by the manufacturer) of the valve.

443 Tests of pressure loss shall be conducted successively in progressive steps — first with increasing
flow rates, followed by decreasing flow rates.

4.4.4 Calcylate the valve pressure loss, Ap,, of the test specimen by subtracting the piping pressurg loss,
Apy, from the pench pressure loss, Apy,, measured by the differential pressure measuring device:

Apy = My — App (2)
The piping préssure loss, App, is determined by the following method. Remove the:test specimen from the test
assembly and connect pipe sections either directly or by means of a fitting that does not introduce signjficant

pressure lossgs, and measure the piping pressure loss separately.

4.4.5 Wher the test specimen is supplied together with special fittings.for connection to the water line, the
connecting fitlings are considered part of the valve.

5 Testresults

5.1 Presentation of test results

The pressure(loss of the valve, Ap,, measured and-calculated as described in Clause 4, shall be presented by
one or both of the following:

a) by means of a table listing values of pressure loss and other coefficients at corresponding flow rates, g,
(see Table 4);

b) by means of a graph showing pressure loss, Ap,, as a function of flow rate, ¢
If only one of fhe above means’in presented, b) is the one that is recommended.
If the results from thesincreasing and decreasing flow rate tests are substantially the same (within a tolgrance

range up to 5| % ofithe higher value), then only one column of pressure loss values shall be tabulated [ja)], or
only one curvg shall'be shown [b)].

If the results from the increasing and decreasing flow rate tests differ by more than the specified tolerance
range of up to 5 % of the higher value, then two columns of pressure loss values labelled for increasing and
decreasing flow rates shall be tabulated [a)], or two curves labelled for increasing and decreasing flow rates
shall be shown [b)].

5.2 Calculated valve coefficients

5.2.1 General

For valves with fixed internal geometry, i.e. valves whose internal cross-section remains unchanged by
pressure or discharge variations, the following coefficients may be calculated from the data given in the table
or graph according to 5.1.
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