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

1 Scope

This document applies to manually-activated valves only.

This locument specifies a test method for determining the pressure loss in agricultural irrigation
valvep under steady-state conditions when water flows through them. The scope and“ac¢uracy of the
valve| performance specifications presented will assist agricultural irrigation system |designers in
comppring pressure losses through various types of valves.

The measurement of pressure losses provides a means for determining ‘the relationship between
presspre loss and flow rate through the valve.

This document also describes the method of reporting pertinent test data.
No atfempt is made to define product use, design or applications:

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

2 Normative references

Therq are no normative references in this documént.

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

ISO apd [EC maintain terminolegical databases for use in standardization at the following pddresses:

]

$0 Online browsing platform: available at https://www.iso.org/obp

— 1EC Electropedia:available at https://www.electropedia.org/

3.1
nomipnal size
DN
conventignalnumerical designation used to indicate the size of an irrigation valve

3.2
volume flow rate
flow rate

qv
volume of water flowing through the valve per unit time

3.3

pressure loss

Ap

difference in pressure due to water flow between two specified points in a system or in part of a system

© ISO 2018 - All rights reserved 1
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3.4

piping pressure loss

App

pressure loss in the upstream and downstream portions of the test bench piping between the pressure

taps, but excl

3.5
bench press
Apy

uding the pressure loss in the valve tested (see 5.4.4)

ure loss

head loss between the pressure taps upstream and downstream from the measurement area without
the device being tested

3.6

valve pressure loss

Apy
pressure los;s

3.7
reference ve

Vref
velocity of fl
reference crq

3.8
steady-state
state of flow

3.9

valve flow c
Ky

number equ
valve with a

3.10
flow resista

¢

coefficient u

4 Testin

4.1 Permi

The permiss

be as follows}:

Ince coefficient

in the valve tested

Hlocity

w through the valve calculated from the actual flow rate through the valve divided |
ss-sectional area of the valve

flow
where the flow rate through a cross-section does npt vary with time

pefficient

1l to the flow rate of water, in cubic metres per hour, that will flow through a fully]
pne bar pressure loss across the valve

ed in non-dimensional presentation of valve loss

stallation

ssible deviation of measuring devices

ble deviation of the reading indicated on the measuring devices from the actual valug

by the

open

shall

flow rate: 2%
differential and actual pressure: 2%
temperature: +1°C

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

performing t

he test.
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4.2 Test equipment

4.2.1 Piping

Upstream and downstream piping shall be the same diameter as that of the test valve connection. The
lengths of the straight, uniform-bore pipe shall be as specified in Figure 1. The inside surface of the
piping shall be free of flaking rust, mill scale and irregularities which might cause excessive turbulence.

In that part of the test apparatus shown within the frame, in Figure 1, the order of the fittings/devices
shown in the key and the distances between them shall be adhered to, with the exception that the
lengths indicated as 5d and 10d shall be understood to be the minimum allowable lengths.

4.2.2| Throttling valve

A downstream throttling valve shall be used to control the flow through the test specimen. There are
no regtrictions on the size or type of this valve. The throttling valve shall be located downgtream of the
downistream pressure tap (used for measuring bench pressure).

4.2.3| Flow measuring device
Locate the measuring device at the head of the system.

If an ppen measuring device (such as a calibrated volumetrie/tank) is used, it shall be lpcated at the
downfstream end of the assembly, i.e. downstream of the downstream throttling valve.

The flow-measuring device shall be installed in accordanée with the specific installation instructions and,
wher¢ applicable, shall be installed with the requiredlength of straight piping before and after the device.

The afcuracy of the measuring device shall be £2.%.

4.2.4| Pressure differential measuring.device

Any device capable of measuring pressuire differential with acceptable accuracy may be uded.

4.2.5( Pressure taps

Pressjre taps (see Figure 2} shall be provided on piping for measurement of static Tessure, and
spaced as shown in Figu¥e) 1. The drilling centreline of the taps shall intersect the centreline of the pipe
perpgndicularly, as shlewn in Figure 2. The diameter shall depend on the DN of the valve, sge Table 1.

Table 1 — Pressure tap hole diameter

DN Minimum hole | Maximum hole
diameter diameter
<20 1,5
20 to 50 2
>50 3

The length, I, 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 2d1, a boss may be added to the pipe wall where the pressure taps
are to be located (see Figure 2).

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,

© ISO 2018 - All rights reserved 3
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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 d1 and I, and may be made as illustrated in Figure 2.
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b) Angle or multiport valves

Key

1  water sugply 6  upstream pressure measuring point

2 flow metgr 7  valve under test

3 temperatpire measurement 8 downstream pressure tapping point

4  regulating valve 9 regulating valve

5 upstream|pressure tapping point 10 differential pressure measuring device

NOTE In subfigures a) and b), L1 and L3 = 10d and Ly and L4 = 2d.

Figure 1 — Test installation
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a) Thick wall b) Thin wall

Figure 2 — Static pressure taps in thick and thin-wall piping

4.2.6

Any t
accur

4.2.7

If the
shall

5 1

5.1

Insta
the w

5.2

5.2.1
For e4

If flu
carrig
accur

Temperature sensors

emperature-sensing device that is capable of measuring water temperature wit
acy (see 4.1) shall be used. The device shall be located upstream of the threttling valy

Filtration

valve manufacturer recommends the use of filtered water, a manufacturer-recom
be installed upstream of the test circuit.

est procedure

Test installation

| the test specimen on a suitable test benchAfor testing valves, as shown in Figure 1
ater temperature during the test is between'5 °C and 50 °C.

Test conditions

Permissible fluctuations.in measurements

ich quantity to be measur'ed, the permissible fluctuation is given in Table 2 and Tablé

h acceptable
e.

nended filter

Ensure that

3.

tuations of greater than the values in Table 2 and Table 3 are present, measuren

hcy of the readings. Symmetrical and linear damping devices shall be used.

Table 2 — Differential pressure fluctuation

ents may be

d out by providjng-a damping device. The installation of the damping device shall not affect the

Flow resistance Ap
coefficient a fluctuation
S %
(>20 6
4<(<20 +10
1<(<4 +17
01<(<1 +26
a  Seeb6.2.2.
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Table 3 — Flowrate and pressure fluctuations

Quantity Fluctuation
%
Flow rate, qy 5
Upstream pressure, p1 5
NOTE More information about accuracy is given in Annex B.

5.2.2 Steady conditions

least 10 s, dd not exceed a value of 1,2 % (the difference between the largest and the smallest regqdings

Test conditi%ns are steady if the variations of each quantity, observed at the test operating point|for at
of the quantity related to the mean value).

If this condifion is met and if the fluctuations are less than the permissible values giveh in 5.2.1|, only
one set of readings of individual quantities is to be recorded for the test point.

Record all r¢adings only after steady flow conditions have been reached, add)the flow is free| from
pulsations.

5.2.3 Unstfeady conditions

Test conditigns are unsteady when variations exceed the limits 0f5.2.2. In unsteady conditions, the
following procedure shall be followed.

At each test point, repeated readings of the measured quantities shall be made at random interyals of
time, but not{less than 10 s. A minimum of three sets of readings shall be taken at each test point} with
more sets refjuired as the fluctuation increases, as indicated in Table 4.

Table 4 — Minimumreading set requirements

Permissible difference between largest
Number of sets |_and smallest values of readings of each
quantity, related to mean value

%

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

The arithmetic mean of all the readings for eacn quantity snall be taken as the actual vatue for the
purposes of the test.

If the excessive variation cannot be eliminated, the limits of error shall be calculated by statistical
analysis.

5.3 Testbench pressure loss

Measure the bench pressure loss, Apy, 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
operating instructions.

6 © ISO 2018 - All rights reserved
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The bench pressure loss measured shall include the loss through the throttling valve (see 3.2.2), Apy,
and the loss through the piping, Apy, of the test set-up:

App = Apy + App (1

5.4 Test of valve

5.4.1 The test specimen shall be installed, opened or operated as in normal agricultural irrigation
practice. Valve to be tested at the full open position as defined by the manufacturer or inherent mechanical
limitations.

5.4.2] The pressure loss curve shall be confirmed by testing at least five flow rates within the flow range
declafed by manufacturer. The test shall be conducted at an approximate pressure of dtlteast 3 bar higher
than the pressure loss declared at a pressure rate that is higher by at least 3 bar thdn the pressure loss
declared by the manufacturer of the valve.

The manufacturer's published head loss should not vary by more than +10.% from the test{results.

5.4.3| Tests of pressure loss shall be conducted successively in progréssive steps — first, with increasing
flow tjates, followed by decreasing flow rates.

5.4.4| Calculate the valve pressure loss, Apy, of the test specimen by subtracting the piging pressure
loss, App, from the bench pressure loss, App, measured by the differential pressure measuring device:

Apy =Apy - App (2)

The jping pressure loss, Apy, is determined by the following method.

emove the test specimen from the testbench.

— Cpnnect pipe sections either direetly or by means of a fitting that does not introduge significant
pressure losses.

|
=

easure the piping pressure loss separately.

5.4.5| When the test specimen is supplied together with special fittings for connection to the water line,
the cqnnecting fittingsare considered to be part of the valve.

6 Testresults

6.1 |Presentation of test results

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

a) bymeans ofatablelisting values of pressure loss and other coefficients at corresponding flow rates,
qv (see Table 5);

b) by means of a graph showing pressure loss, Apy, as a function of flow rate, qy.
If only one of the above means is presented, b) is the one that is recommended.

If the results from the increasing and decreasing flow rate tests are substantially the same (within a
tolerance range up to 5 % of the higher value), then only one column of pressure loss values shall be
tabulated [a)], or only one curve shall be shown [b)].

© ISO 2018 - All rights reserved 7
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6.2 Calcu

6.2.1 Gen

lated valve coefficients

eral

For valves with fixed internal geometry, i.e. valves whose internal cross-section remains unchanged by
pressure or discharge variations, the following coefficients shall be calculated from the data given in
the table or graph according to 6.1.

6.2.2 Flow resistance coefficient, {

The flow resistance coefficient, represented by the symbol zeta ({), is calculated using Formula (3):

4

where

Apy is th

p

Vref is t}

Vref

where

aqv

Aref

|a

A

ref —

4

where DN is

This designa

without inte

A single numpber designation is adequate if the inlet and outlet ports are the same size.

The value of

values, {1, {2

Apy,max and

2Ap
PV

is th

le valve pressure loss;
je mass density, kg/m3;
le reference velocity calculated from Formula (4):

A

ref

is the volume flow rate, in cubic metres per hour (m3/h);

is the reference cross-sectional area, in square metres, calculated from Formula (5

:

the nominal size of theyvalve, in millimetres.

DN

1000

kion equals the nominal diameter or thread size of the pipe to which the valve is conn
'mediate fittings.

( for the valve tested shall be the arithmetic mean of the three flow resistance coeff
aid\(3, calculated using Formula (3), with the three valve pressure loss values, Aj

(3)

(4)

(5)

ected

icient

Dv,min,

AP med inserted rpqnprhvp]v and using the (‘m‘rpcnnndmu measured values of

qv to

SHCG

calculate vyef for insertion in the formula The three Apv values are obtalned from the table or graph

according to

6.1 a) orb).

The presentation of the valve pressure loss by means of the flow resistance coefficient, ¢, is valid only if
the values of {1, {2 and (3 do not vary by more than 2,5 % of the calculated average value of .

6.2.3 Valv

e flow coefficient, Ky

It is customary to compare the performance of different valves on the basis of their flow capacity which
can be defined by the valve flow coefficient, Ky, which indicates the flow rate required to create a one
bar pressure loss across the valve.

© ISO 2018 - All rights reserved
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For water flow, Ky, is calculated from Formula (6):

/ P
K., = _
Vel Apv'pO

where

The vlalue of Ky for the valve tested shall be the arithmetic mean of the three valués of K;
when| inserting in Formula (6) the measured values of gy and Apy (Apvmiay APv,max 3
obtaihed from the table or graph as specified in 6.1 a) or b).

The permissible difference between the maximum and the minimum,value of the flow cog
not exceed 4 % of the maximum.

6.3

The t¢st report shall include

a)

b)

c)
d)
e)
f)
g)

h)

qv is the volume flow rate, in cubic metres per hour (m3/h);

p is the mass density of the water at the temperature used during the test;

(6)

H 4] pa | ads. £41 4 P il oY al
pJ IS UIT IS S UTIISILY UT'tHIIT Wdtltlh dt 104,

Appy is the valve pressure loss, in bar.

Test report

QO

description of the valve (manufacturer's name;type and model of valve, valve size
mformation and identification),

—n

bnfirmation that the valve has been instalted for the test in accordance with the dird
mdicated on the valve body,

)

cpnfirmation that the valve has beénrset to its normal fully open position,
cpnfirmation that the valve test was conducted in accordance with this document,
te¢mperature and pressure of the water used during the test,

presentation of test results in accordance with 6.1,

statement to theeffect that the test was performed with filtered water (if its use is r{
y the manufacturer),

oL

jo5)

graph showing the pressure losses obtained in the test, as recommended in 6.1 b), ay

o8]

table'showing the pressure losses obtained in the test, such as Table 4.

| as obtained
nd APv,med).

fficient shall

, and special

ction of flow

bcommended

1d /or

Table 5 — Example of tabular presentation of test results

Flow rate Pressure loss Flow resistance coefficient| Valve flow coefficient
qv Apy 4 Ky
m3/s kPa m3 / h
bar

© ISO 2018 - All rights reserved
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Annex A
(informative)

Measurement uncertainty

A.1 Overview

Measuremen
instrument,
procedures i

Measuremen
measuremern
measuremer
which is nev
and the samg
on the know|
uncertainty.

Another sou
variations, o
measuremern
measuremern
measured ph

To reduce s}
measuremern

With the san
can be redud
conditions.

When systematic and random uncertainties are determined, the total measurement uncertai

calculated as

However, in
all requirem
assumed tha|

A.2 Perm|issible measurement fluctuations

ts are inevitably marred with uncertainty even though the measurement proceduny
hs well as the analysis methods, strictly meet the existing rules and, more specifical
h this document.

t uncertainty partly depends on residual uncertainty in the instouments o
t method. Once all known errors are cancelled by calibration and“when dime
ts are strictly recorded and the facility suitably prepared, there remains an uncer
er cancelled and cannot be reduced by measurement repetition,\if the same instry
measuring method are implemented. The evaluation of this uncertainty component
ledge of the instrument used and the measurement metheds is referred to as syste

ce of error due either to the measurement systeméproperties or the measured qu
r to both, directly appears in the form of measurement spread. The evaluation @
t uncertainty component is referred to as random uncertainty. Its evaluation requir
t and analysis (by statistic methods in caseg) of the fluctuations and the stability
ysical quantities.

stematic uncertainty, the operators resort to more precise instruments or apply s¢
t methods.

he instrument and measurement method, the uncertainty caused by random uncer
ed by increasing the number'of measurements for the same physical quantity, in the

the square root of the sum of the squares of the systematic and random uncertainty.

this document, if the requirements pertaining to systematic uncertainty (in 4.1)
ents imposedhon the test procedure (as indicated in this document) are applied, it g
I total unceértainty does not exceed the values stated in 5.2.1.

e and
y, the

r the

nsion
fainty
iment
based
matic

hntity
f this
bs the
bf the

bveral

fainty
same

nty is

hnd if
an be

A.2.1 General

The examples below are based on the assumption that the physical quantities to be measured are not
damped before their acquisition by the measurement systems.

A.2.2 Dire

ct visual observation of signals delivered by the systems

If the measurement device does not include an electronic damper system, the signal values from the
measurement device are subject to fluctuations during the time required for acquisition.

The user tries to visualize the maximum and minimum values reached by the signal.

10
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Generally, readings are considered as:

(A1)

X + X,
Xg = max min
2
Y
/\/\ ; %\f
/\‘j\/min. 2
3
X
Key
X  time
Y signal
1 aplitude of fluctuations
2 signal delivered by an instrument
3 time for one reading by visual observation
Figure A.1 — Fluctuation amplitude

A.2.3 Automatic recording of signals delivered by measurement systems
Wher] an automatic acquisition system is used, a number n of measurements is taken in

periofl. The number of measurements,. i, ;the time period and the time between two m|

a given time
pasurements

depend on the acquisition system properties and configuration.
Y
NN
'/\—j\/ min.
2
X
Key
X time
Y signal
1 amplitude of fluctuations
2 time for one set of measurements
+  values delivered by a data logging system

Figure A.2 — Fluctuation amplitude

© ISO 2018 - All rights reserved
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In this case, the measurement is the arithmetic mean between n measurements:

1
13 )
J=1
The maximum (xmax) and minimum (xpjn) measurement values are taken from the n measurements:
Xmax = Max{X1, X, ..., Xn} (A.3)
Xmin = min{x1, X2, ..., Xn} (A4)

The percentdges, (Xmax — Xr)/Xr and (XR — Xmin)/XR, shall be compared with the values in Tables 1, 2and 3.

A.2.4 Autgmatic integration of signals delivered by the measurement systems

If the measurement system used includes an integration module which automatically ensures| with
the required|accuracy, the integration required for mean value calculation over(an integration geriod
longer than the corresponding system response time, the fluctuations on read values are gengerally
much lower §han those stated in 5.2.2 and 5.2.3.

A.3 Measpred value stability on physical quantities

Y R1 R2 R3 1
| NP~ A~ TSR — m~
X
Key
X  time
Y signal

1 signal delivered by an instrument
Figure.A.3 — Reading a signal delivered by an instrument

The above djagram-shows three series of readings on a signal. Values xgr1, xr2, Xg3 are mean values
determined gs instructed in A.2.2 or A.2.3.

To verify whether the signal is stable praceed as follows:

a) Calculate the average of three values:

Xavg,1 = (XR1 * XR2 *+ XR3)/3 (A.5)

b) Determine the maximum and minimum readings (in this example: xmax = Xr3 and Xmin = XR2).

— If (XR3 — Xavg,1)/Xavg,1 and (Xavg,1 — XR2)/Xavg,1 are lower than 1,8 %, the signal is considered as
stable with respect to this document.

— If (xr3 ~ Xavg)/Xavg OF (Xavg — XR2)/Xavg is slightly higher than 1,8 %, carry out two additional
acquisitions.

12 © ISO 2018 - All rights reserved
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c) Calculate the average of five values:

Xavg,2 = (XR1 + XR2 + XR3 + XR4 + XR5)/5 (A.6)

d) Determine the maximum and minimum readings.

— If (Xmax — Xavg,2)/Xavg,2 and (Xavg,2 - Xmin)/Xavg,2 are lower than 3,5 %, the signal is considered as
stable with respect to this document.

— If (Xmax - Xavg,2)/Xavg,2 OF (Xavg,2 — Xmin)/Xavg,2 is slightly higher than 3,5 %; carry out two
additional acquisitions.

e) R|epeat this procedure until very close to values stated in 5.2.3 are reached. Howeveyj if you reach
2D measurement series and if the permissible deviation between the highest and-the lowest values
read, versus the mean value, is higher than six, the process shall be stopped: the [signal is not
permanent.

A.4 |Determining flow rate and pressure loss coefficients in turbulent rating

condition

For the test of a DNgq valve, Table A.1 shows the mean value of flie obtained measured d
three

different points.

Table A.1 — Mean value of the measured quantities

uantities for

Meajurement | Flow | Upstream | Differential Tube Valve Rate Re Ky ¢
boint rate pressure pressure differential | differential
on valve pressure pressure
and tube
m3/h bar bar bar bar m/s
1 41,44 5,150 0,254 0,042 0,212 586 | 2,93E+05]90,0 | 1,235
36,36 5,556 0,194 0,032 0,162 515 | 2,58E+05 90,3 | 1,222
28,99 5,679 0,122 0,021 0,101 4,10 | 2,05E+05 | 91,2 | 1,202

In thip example, the minimungt value of the Reynolds number is five times the authorized v4
requifed by this document:This is justified by the fact that it is necessary to operate with a
differjential pressure to 6bfain measurements with the required accuracy.

The a

The difference between the maximum and minimum values of K;, divided by the arithme
exprgssed in %, is:

ithmetic meat of K, is:

(40,0 +90,3.%91,2)/3 = 90,5

lue (4E + 04)
high enough

fic mean and

[(91,2 - 90,0) x 100]/90,5 = 1,32 %

As the difference is lower than 4 %, the Ky factor of the valve in turbulent rating and without cavitation
is considered as equal to 90,5.

© ISO 2018 - All rights reserved
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Annex B
(informative)

Evaluation of uncertainty of flow rate coefficient, K, and pressure

B.1 Gene

ISO/IEC Gui
measuremer
The strict m
are in confor

The GUM gr
were obtaing
while type B
accepted val

A combined
impossible t
and a quality

Type A uncer
of uncertain
test results d

B.2 Evalu

B.2.1 Dete
The flow rat

subject to m¢

KV = qV 1
where

qy isth
p isth
po isth

Ap isth

losses coefficient,

rality

de 98-3 (known as the GUM) provides the international method to estimat
t uncertainty. There are different methods to estimate these measurementuncerta
hthematical way is described most extensively in the GUM, but the other\tmethods
mity with it can be used.

pups uncertainty components into type A and type B accordingfo the way these
d. Type A components are calculated by statistical means fronf\repeated measuren

Les of constants, resolution, instability, environmental corditions.

hpproach is often the most suitable; this combined approach is applied very often, g
estimate each uncertainty individually. Here, the type B is used with reference se
control sensor to avoid some systematic measuring uncertainties.

tainty is an estimation issued from the statistical analysis of experimental data. Thi
y evaluation is preferably used when the'value of a measurand is the average of s¢
r is in relation with non-independent variables.

ation of measurement uncertainty of the K (Cv)

rmination of flow ratecoefficient

e characteristic parameter of a valve is the flow coefficient K;. The formula, the qu
asurement and inputquantities are the following.

P
PoAp

e the
nties,
Wwhich

data
hents,

components are taken from other sources, e.g. reference material, calibration certificates,

s itis
nsors

b type
bveral

hntity

(B.1)

e volume flow rate, in cubic metres per hour (m3/h);

e density of test fluid (water), in kilograms per cubic metres (kg/m3);
e density of test fluid (water) at 15 °C, in kilograms per cubic metre (kg/m3);

e pressure loss in the valve, in bar.

B.2.2 Identification of uncertainty of input quantities

According to

Formula (B.1), the input quantities subject to measurement are the following:

— gy volume flow rate.

The maximum values of uncertainty, eq, according to the accuracy of measuring instrument are

given in

14

Table 2.
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For some technologies in flow rate measurement devices, additional uncertainties can appear;
sometimes the value of flow measurement depends on upstream pressure. This kind of deviation
shall be evaluated and added to the previous eq. For this reason, the flow meter is preferably
located before the upstream measuring tube, because this part is not subject to significant pressure
variations.

— Ap upstream stagnation pressure.

The maximum values of uncertainty, eap, according to the accuracy of measuring instrument are
given in Table 1.

These input quantities are independent variables and the sensitivity can be calculated.

B.2.3 Sensitivity coefficient
Sensitivity coefficients are obtained from partial derivatives of Formula (B.1) with respecf to the input
pararpeters
oK oK oK oK
dK, =—%dqy +—~dAp+—Ldp+—Fdp, (B.2)
éqy Ap p po
The sgnsitivity coefficient agy is given by:
oK
v 5qv Kv
The spnsitivity coefficient app is given by:
oK, [ A 1
ap, == 2= = (B.4)
oAp | K, 2
The spnsitivity coefficient a,, is given by:
oK
a, =2y L |1 (B:5)
op | K, | 2
The sgnsitivity coefficient@yo is given by:
0K, [ p 1
ap, =—| X [F- (B.6)
5p0 KV 2
B.2.4 TypeA’evaluation uncertainty
An esfimation of the mean value of the coefficient Ky is obtained by the average of several theasurement
points,sachas:

K,==Y K, (B.7)

n is the number of measurement points;

Kyi is the measurement result of data at i.
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