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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 wit
Commissio

Internationd

Draft Intern
Publication

Attention is|
patent right

Internationg
in closed cq

ISO 10385
Meters for |

— Part 1:

Installation

n (IEC) on all matters of electrotechnical standardization.

nduits, Subcommittee SC 7, Volume methods including water‘meters.

ot water:

Specifications

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

ST, alSo take part In the Work. 1SU coltaborates closely with the imternational Etectrgtechnical

htional Standards adopted by the technical committees are circulated to the member bodies fpr voting.
as an International Standard requires approval by at least 75 % of the memberbaodies casting 4 vote.

drawn to the possibility that some of the elements of this part of ISO.10385 may be the dqubject of
5. ISO shall not be held responsible for identifying any or all such patent-rights.
| Standard 1SO 10385-1 was prepared by Technical Committee ISO/TC 30, Measurement of [fluid flow

consists of the following parts, under the general title Measurement of water flow in closed cgnduits —

conditions as well as test methods and equipment will be the subjects of future parts to ISO 10385.
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Meas

urement of water flow in closed conduits —

Meters for hot water —

Part 1

Speciications

1 Scagpe

This parf of ISO 10385 specifies the technical characteristics, metrological characteristics, pressu

marking

This part

continuolisly determine the volume of water flowing through them, empleying a direct mechanical proce

the use ¢
a moving

It applies
maximun
(MAT) cd

Legal red

2 Nor

The follo
this part
do not a
possibilit
referencq
registers

ISO 2284

and designations

ISO 7009

bf meters for hot water.
of ISO 10385 applies to water meters which are self-contained,integrating measuring instrun

f volumetric chambers with mobile walls (“volumetric” meters) ‘ot the action of the velocity of t
part (“velocity” meters). A magnetic coupling is considered as a direct mechanical process.

to hot-water meters having permanent flowrates which lie within the range 0,6 m3/h to 4
1 admissible working pressures (MAP) of 10 bar®.\1o 40 bar and at maximum admissible tg
rresponding to one of the following values: 70 °C390 °C, 130 °C and 180 °C.

uirements take precedence over the specifications of this part of ISO 10385.

mative references

ving normative documents cantain provisions which, through reference in this text, constitute p
Df 1ISO 10385. For dated references, subsequent amendments to, or revisions of, any of these
pply. However, partiesste agreements based on this part of ISO 10385 are encouraged to inv

of applying the mest recent editions of the normative documents indicated below. H
s, the latest edition*of the normative document referred to applies. Members of ISO and IE
of currently valid International Standards.

1, Pipe threads where pressure-tight joints are not made on the threads — Part 1: Dimensions

-£:1992, Metallic flanges — Part 1: Steel flanges.

e loss and

hents which
SS involving
he water on

100 m3/h at
mperatures

rovisions of
bublications
pstigate the
or undated
FC maintain

. tolerances

ISO 7005-2,1988, Metallic flanges — Part 2: Cast iron flanges.

ISO 7005-3:1988, Metallic flanges — Part 3: Copper alloy and composite flanges.

IEC 60529, Degrees of protection provided by enclosures (IP Code).

1) 1bar

=10° Pa=0,1 MPa
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3 Terms and definitions

For the purposes of this part of ISO 10385, the following terms and definitions apply.

3.1
volumetric

meter

device, fitted into a closed conduit, which consists of chambers of known volume and a mechanism driven by the
flow, whereby these chambers are successively filled with water and then emptied

NOTE

By counting the number of these volumes passing through the device, the indicating device totalizes the volume of
water passed.

3.2

velocity m¢
device, fitte
of the wate

NOTE
totalizes the

1

3.2.1
Woltman m
velocity me

3.2.2
single-jet n
velocity me
meter

NOTE T
3.2.3
multi-jet m
velocity me
meter
NOTE T
3.3
flowrate
quotient of
through the

3.4
overload fl

Os

pter
[ into a closed conduit, which consists of a moving element deriving its motion directly from th
flow

he movement of the moving element is transmitted by mechanical or other means, to the indicating de

volume of water passed.

eter
er comprising a rotor with helical blades which rotates about theaxis of the flow within the met

heter
er comprising a turbine rotor which rotates about an axis'perpendicular to the axis of the flow

he jet impinges at a single place on the periphery ofithe rotor.

pter
er comprising a turbine rotor which-rQtates about an axis perpendicular to the axis of the flow

he jets impinge at several points,around the periphery of the rotor.

the volume of water passing through the water meter, and the time taken for this volume
water meter

bwrate

flowrate at

b velocity

ice which

U

ithin the

ithin the

to pass

vhich the water meter is required to operate in a satisfactory manner (see 3.6) for a short perig

d of time

without deteriorating; its value being twice the value of A

NOTE

3.5

It is expressed in cubic metres per hour.

minimum flowrate

Umin

lowest flowrate at which the meter is required to give indications within the maximum permissible error tolerance
and determined as a function of the numerical value of the meter designation

NOTE

It is expressed in cubic metres per hour.
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3.6
flowrate

ISO 10385

range

-1:2000(E)

range, limited by the overload flowrate gy, and the minimum flowrate g,;,, in which the meter indications are not to
be subject to an error in excess of the maximum permissible error

NOTE

3.7

This range is divided into two zones called the “upper” and “lower zone”, separated by the transitional flowrate.

permanent flowrate

%
flowrate

at which the meter is required to operate in a satisfactory manner (see 3.6) under normal conditions of

use, for g
NOTE

3.8
transitio

Ot
flowrate

two zone|
NOTE

3.9
volume {
volume @

3.10
indicatin
device di
3.11
nominal

PN
numericg

NOTE
dimensior]

3.12

xample under steady and/or intermittent flow conditions

It is expressed in cubic metres per hour.

hal flowrate

alue, occurring between the overload and minimum flowrates, at which the flowrate range is
S, the “upper zone” and the “lower zone”, each characterized by a maxjmum permissible error i

It is expressed in cubic metres per hour.

low
f water passing through the water meter, disregarding the time taken

g device

5playing the volume flow

pressure

| designation which is a rounded.number for reference purposes

All equipment of the samé nominal size (DN) designated by the same PN number has comp
S.

maximum admissible working pressure

MAP
for a wat

3.13
nominal
DN

Size

divided into
h this zone

atible mating

br meter, the.mmaximum internal pressure that it can withstand permanently at a given temperatiire

numerica

I designation common to all the components O a pipe sysiem, excliuding those designa

external diameter or by the thread dimension

NOTE

3.14

It is a whole number used for reference only, approximating the constructional dimensions.

pressure loss

that loss

3.15

in pressure caused by the presence of the water meter in the pipeline at a given flowrate

maximum admissible temperature

MAT

ed by their

for a water meter, the maximum temperature that it can withstand permanently at a given internal pressure
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3.16

meter designation

N

numerical value, preceded by the capital letter N, to designate the meter in relation to tabulated values of

dimensions

4 Technical characteristics

4.1 Meter size and overall dimensions, meter designation and permanent flowrate

4.1.1 Metpr size and overall dimensions

Meter size |s designated either by the thread size of the end connections or by the nominal size.of'the flange. For

each meter
and 2.

size there is a corresponding fixed set of overall dimensions (see Figure 1) as{specified in|Tables 1

— Hj +Hp, Ly and L, + L3 define the height, length and width respectively of a cuboid within which the water

meter (¢

- Hl! H2

an be contained (the cover being at right angles to its closed position).

L, and L3 are maximum dimensions.

— L, is affixed value with specified tolerances. For threaded end connegtions, two minimum dimensions| a and b,

are sp¢

cified (see 4.1.4).

Key
1 Axis of 'pn\nlnrl{
Height: Hq+ Hy
Length: L,
Width: L2 + L3
Figure 1 — Overall dimensions of a meter
4 © 1SO 2000 — Al rights reserved
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4.1.2 Relationship between meter designation and permanent flowrate

The numerical value of the permanent flowrate ¢, expressed in cubic metres per hour, shall be at least equal to
the numerical value to the meter designation. In cases where it is greater than the numerical value of the meter
designation, it shall be equal to one of the values given in Tables 1 and 2 for meter designation, provided that the
relationship between the meter size and the meter designation specified in 4.1.3 is maintained.

Table 1 — Hot water meters with threaded end connections — Meter designation,
meter sizes and dimensions

Dimensions in millimetres

Meter sizes Meter dimensions
Meter L2 max
degignation Meter size@ Thread amin Brmin L1 ,g and H1ma¥ | H2 max
N E3max
— — G3/4B 10 12 80 50 50 180
NO,6 G3/4Bb G3/4B 10 12 M0 50 50 180
N1 G3/4Bb G3/4B 10 12 130 50 50 180
N1,5 G3/4Bb G3/4B 10 12 165 50 50 180
N2,5 G1Bb G1B 12 14 190 65 60 240
N3,5 G11/4B G11/4B 12 16 260 85 65 260
N6 G11/2B G11/2B 13 18 260 85 70 280
N10 G2B G2B 13 20 300 105 75 300
&  Ndminal size of threaded end connection.
b Thq thread size of the next larger value is;acceptable as an alternative.

© I1SO 2000 — All rights reserved 5
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Table 2 — Hot water meters with flanged end connections — Meter designations,
meter sizes and dimensions

Dimensions in millimetres

Meter sizes Meter dimensions
Meter Ly
i 0
Size
DN Meter designation L1 <200 L and L H H
N 200 < Ll _03 < 400 2 max 3 max 1 max 2 max
400 <L; 2 < 600
olume- Volume- Volume- Volume- Volumes
tr|c,. Woltman | . tl‘IC,- . tl‘IC,- Woltman | . tI‘IC,. Woltman | . trlc,. Woltman
s|ngle-jet tvpe single-jet Woltman type single-jet tvoe single-jet tvpe single-jet tvpe
and yp and meters and yp and yp and yp
.. meters . . meter L meter, L meter
mMulti-jet multi-jet multi-jet multi-jet multi-jet
meters meters meters meters meters
either or
— — — 80 — — 50 — 50 — 180 —
15 NO,6 — 110 — — 50 — 50 — 180 —
15 N1 — 130 — — 50 — 50 — 180 —
15 N1,5 — 165 — — 50 — 50 — 180 —
20 N2,5 — 190 — — 65 X 60 — 240 —
25 N3,5 — 260 — — 85 — 65 — 260 —
32 N6 — 260 — — 85 — 70 — 280 —
40 N 10 — 300 — — 105 — 75 — 300 —
50 N 15 N 15 350 300 200 135 135 115 100 300 390
65 N 20 N 25 450 300 200 150 135 130 110 320 390
80 N30 N 40 500 350 200 180 135 150 120 320 410
100 N 50 N 60 650 350 250 225 135 215 140 320 440
125 — N 100 — 350 250 — 135 — 140 — 440
150 — N 150 — 500 300 — 175 — 180 — 500
200 — N 250 — 500 350 — 190 — 200 — 500
250 — N 400 — 600 450 — 210 — 220 — 500
4.1.3 Relationship between meter size and meter designation
Meter size @nd hence averall dimensions are in principle linked to the designation of the water meter as sgecified in
Tables 1 apd 2. Fernd given meter size, nevertheless it is permitted to adopt the immediately adjacent|larger or
smaller mefer size; provided that the metrological requirements are met. In such a case, the meter|shall be
designated [not,only by its numerical N value but also by its DN. End connections shall be the same at the water
meter inlet &ré-eutet

O ootcT

4.1.4 Threaded connection

Dimensions for the threaded connection are specified in Table 1. Threads shall comply with 1SO 228-1. Figure 2
defines dimensions a and b.

© 1SO 2000 — All rights reserved
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415 F

Flanged
pressure

The mar
installatid

4.2 Indicating device

421 G

42.1.1

The indig

The devi

The dey
automati

42.1.2

The volu
immediat

4.2.1.3

The indi
correspo

Figure 2 — Dimensions aand b

anged connection

end connections shall comply with ISO 7005-1, ISO 7005-2 and ISO 7005-3 (as appropriate) fq
corresponding to that of the water meter. Dimensions are specified in Table/2,

ufacturer shall provide a reasonable clearance behind the rear face-of the flange to allow
n and removal.

eneral requirements

Function
ating device shall provide an easily read, reliable and unambiguous visual indication of the volu
Ce shall include visual means for verification and calibration.

ce may include additional elements for verification and calibration by other methods, f
C means.

Unit of measurement £ ;Symbol and its position

me of water measured shall be expressed in cubic metres. The unit symbol m3 shall appear o
ely adjacent to themumbered display.

Indicatingrange

nding, to at least 1 999 h of operation at the permanent flowrate. This provision is formulated in

r a nominal

access for

me flow.

br example

h the dial or

cating~device shall be able to record, without passing zero, the volume expressed in cuybic metres

Table 3.

Table 3 — Minimum indicating range

p Indicating range
m3/h m3
06<0gp<5 9 999
5<gp<50 99 999
50 < gp < 400 999 999

© 1SO 2000 — All rights reserved
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42.1.4

Colour coding

The colour black shall be used to indicate cubic metres and multiples thereof. The colour red shall be used to
indicate submultiples of cubic metres.

These colours are applicable to the pointers, indexes, numbers, wheels, disks, dials or aperture frames as

appropriate

42.1.5

Direction of indicator movement

The rotationalLmavement of Inr\irm:rQ ar circular scales shall he clackwise

The linear 1

The moven

4216 |

The increm

422 Typ

The types @

4221 T
The volumg
a) oneor

b) oneor

The value,
negative wh

gradua

accom

4222 T
The volume

The advang
lower value

hovement of pointers or scales shall be left to right.

ent of numbered roller indicators shall be upwards.

ncremental change of electronic digital indicator

ental change of electronic digital indication shall be instantaneous.

s of indicating device

f indicating device specified in 4.2.2.1 to 4.2.2.3 are permissible,

ype 1 — Analog device

of water is given by continuous movement of:

more pointers moving relative to graduated scales; or
Imore circular scales or drums each passing an index.

expressed in cubic metres, for each' scale division shall be of the form 10", where n is a p
ole number or zero, thereby estahlishing a system of consecutive decades. Each scale shall b

fed in values expressed in-cubic metres, or;

banied by a multiplying factor (x 0,001; x 0,01; x 0,1; x 1; x 10; x 100; x 1 000, etc.).
ype 2 — Digjtal device

of waterds)given by a line of adjacent digits appearing in one or more apertures.

e of any given digital unit shall be completed at the same time that the digit of the immedia

Dsitive or
b either:

itely next

changes from 9 to 0.

The decade of the lowest value may have a continuous movement, the aperture being large enough to permit a

digit to be u

The appare

4223

nambiguously read.

nt height of digits shall be at least 4 mm.

Type 3 — Combination of analog and digital devices

The volume of water is given by a combination of devices of types 1 and 2 and the respective requirements of each

shall apply.

The decade of the lowest value of the digital indicator may have a continuous movement.

© 1SO 2000 — All rights reserved
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4.2.3 Supplementary devices

In addition to the indicating device itself (4.2.2), the water meter may include supplementary devices which may be
permanently incorporated or added temporarily. Supplementary devices may be used, for example:

a) to detect a movement of the measuring device before this is clearly visible on the indicating device;
b) where national regulations permit, as a control element for testing and initial verification for the water meter

provided that other means guarantee the satisfactory operation of the indicating device in accordance with the
requirements of 4.3.3; and

c) for rémote reading of the water meter in accordance with the requirements of 4.6.

The presence of supplementary devices and their general manner of use shall not change“the metrological
charactefistics of the water meter.

4.3 Vdrification devices — Control element and verification scale interval

4.3.1 deneral

The indigator element displaying the decade of the lowest value is called the control element. Its snfallest scale
division i$ called the verification scale interval.

The visugl verification display may have either a continuous or a discofntinuous movement.

Every indicating device shall provide means for visual non-ambiguous verification and calibration through a control
element.

In additign to visual verification displays, an indicatingzdevice may include provisions for rapid testixg by using

additiongl elements (e.g. stars or disks) read by external electronic means which convert the signals registered into
numericgl data.

4.3.2 Vjsual verification displays

4.3.2.1 | Value of the verification s€ale interval (see Table 4)

The value, in cubic metres, of-the“verification scale interval shall be expressed as 1 x 10", 2 x 10" [ or 5 x 10",
where n is a positive or negative-whole number or zero.

For analpg and digital indicating devices with continuous movement of the control element, the verification scale
interval may be formed“from the division into two, five or ten equal parts of the interval between two fonsecutive
digits of the control-element. Numbering shall not be applied to those divisions.

For digital indicating devices with discontinuous movement of the control element, the verification scale interval is
the interjal-between two consecutive digits or incremental movements of the control element.

4.3.2.2 Form of the verification scale interval

On indicating devices with continuous movement of the control element, the length of the verification scale interval
shall be no less than 1 mm and no more than 5 mm. The scale shall consist either of lines of equal thickness not
exceeding one-quarter of the distance between the axes of two consecutive lines and differing only in length, or of
contrasting bands of a constant width equal to the length of the scale division.

The width of the pointer index tip shall not exceed one-quarter of the verification scale interval length and in no
case shall it be greater than 0,5 mm.

© I1SO 2000 — All rights reserved 9
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Table 4 — Verification scale interval

Maximum value of verification scale interval

m3
Meter
designation | Analog and digital devices with continuous Digital devices with discontinuous
N movement of the control element movement of the control element

class A class B class C class D class A class B class C class D
N 0,6 0,000 1 0,00005 | 0,00002 | 0,00002 | 0,00005 | 0,00002 | 0,00002 | 0,00002
N1 0,000 2 0,000 1 0,00005 | 0,00005 | 0,0001 0,00005 | 0,00002 | 0,00002
N 1,5 0,000 2 0,000 2 0,000 1 0,000 1 0,000 2 0,000 1 0,000 05 . 10,000 05
N 25 0,000 5 0,000 2 0,000 1 0,000 1 0,000 2 0,000 1 0,000 05.)) 10,000 05
N 3,5 0,001 0,0005 0,000 2 0,000 2 0,0005 0,000 2 0,000 1 0,000 1
N 6 0,001 0,000 5 0,000 2 0,000 2 0,000 5 0,000 2 0,000 2 0,000 2
N 10 0,002 0,001 0,000 5 0,000 5 0,001 0,000 5 0;000 2 0,000 2
N 15 0,005 0,002 0,000 5 — 0,002 0,001 0,000 2 —
N 20 0,01 0,002 0,000 5 — 0,005 0,002 0,000 2 —
N 25 0,01 0,005 0,001 — 0,005 0/002 0,000 5 —
N 30 0,01 0,005 0,001 — 0,005 0,002 0,000 5 —
N 40 0,02 0,005 0,001 — 0,01 0,002 0,000 5 —
N 50 0,02 0,01 0,002 — 0,01 0,005 0,001 —
N 60 0,02 0,01 0,002 — 0;01 0,005 0,001 —
N 100 0,05 0,02 0,002 — 0;02 0,01 0,002 —
N 150 0,05 0,02 0,005 — 0,02 0,01 0,002 —
N 250 0,1 0,05 0,01 — 0,05 0,02 0,005 —
N 400 0,2 0,05 0,01 — 0,1 0,02 0,005 —

4.3.2.3 Naximum value of the measurementdncertainty caused by reading

The subdivisions of the verification scale shall be small enough to ensure that the measurement uncertaint
by reading [the meter does not exceed-0;5 % during the test, and that at the minimum flowrate the test
take more than 1 h 30 min.

When the display of the control’element is continuous, account shall be taken of a possible reading erro

reading of o more than half the-length of the smallest scale division.

When the djsplay of the_control element is discontinuous, account shall be taken of a possible reading errg

reading of gne digit.

4.3.3 Additiofnal verification elements

y caused
shall not

r in each

r in each

Additional verificafion elements may be used provided that their verificafion scale interval 1S small enough for the
measurement uncertainty caused by reading the meter not to exceed 0,5 % of the volume flow and that at the
minimum flowrate the test shall not take more than 1 h 30 min.

4.4 Adjustment device

Meters may be fitted with an adjustment device allowing the adjustment of the indicated volume to volume flow.

4.5 Accelerating device

The use of an accelerating device for increasing the speed of the meter below gnn is prohibited.

10

© 1SO 2000 — All rights reserved



https://standardsiso.com/api/?name=254f9b693211160cc12071508f7e46f2

ISO 10385

4.6 Remote output systems

-1:2000(E)

Hot water meters may be fitted with remote output systems which allow the meter to be read at a distance from the

metering

site.

Remote output systems consist of a humber of elements as follows: remote output, transmission link and remote
reading device. The requirements of this part of ISO 10385 relate to certain aspects of the remote output.

The addition of a remote output device to a water meter shall not alter the metrological performance of the meter.

The remote output device may be incorporated within the body of the meter or its indicating device, or it may be

fitted ex
accordarn

The rem

condition
for which

4.7 Mg

tErnaIIy. Where the device is fitted externally it shall be provided with protective devices~a

ce with 4.10.

bte output device together with the cable gland and cable shall be capable of operation u

S with a protection classification of IP 65 in accordance with IEC 60529. Special‘vérsions ma
are capable of operation when submerged in water, classification IP 68.
iterials

perature variations, within the working temperature range, shall notadversely affect the mate

Water te
the cons]?uction of the water meter. All materials of the water meter which-are in contact with the w

through
force.

The watse
corrosiorn

The wate

The indi
material)

The waté
undersid

48 St

Volumett
element.

4.9 Bs

e water meter shall be non-toxic and non-tainting. They shalkbe in conformity with national reg

r meter shall be constructed throughout of materials which are resistant to normal internal 3
or which are protected by some suitable surface treatment.

ating device of the water meter shall be protected by a transparent window (made of glg
Further protection may be provided by.a suitable cover.

br meter shall be provided with means for the removal of condensation if the latter can o
b of the window of the indicating device of the water meter.

ainers

ic and multi-jet waterdneters shall be provided with an internal strainer located upstream of the

haviour,in/case of flow reversal

Where

tersumiay be subjected to an accidental reversal of flow, they shall be capable of withs

nd seals in

nder humid
1y be called

ials used in
ater flowing
gulations in

nd external

r meter shall be made of materials of strength agdequate for the purpose for which it is to be used.

ss or other

ccur on the

measuring

tanding the
shall record

e
reversal’]vithout any deterioration or change in their metrological characteristics and, at the same time,
such a rdversal

4.10 Sealing

Water meters shall have protective devices which can be sealed in such a way that after sealing, both before and
after the water meter has been correctly installed, there is no possibility of dismantling or altering the water meter or

its adjust

ment device without damaging the protective devices.
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5 Metrological characteristics

5.1 Maximum permissible errors
The maximum permissible error in the lower zone from g inclusive up to but excluding g; is + 5 %.

The maximum permissible error in the upper zone from g; inclusive up to and including gs is = 3 %.

5.2 Metrological classes

Hot water meters are divided into four metrological classes on the basis of the values of qmi, and g: as
Table 5.

Table 5 — Metrological classes

Numerical value N of
meter designation N
Metrological class m3/h
N <15 N> 15
Class A
Ormin 0,04 N 0,08 N
N 0,10 N 0,20 N
Class B
Omin 0,02'N 0,04 N
N 008 N 0,15 N
Class C
Omin 0,01 N 0,02N
Ot 0,06 N 0,10 N
Class D
Omin 0,01 N —
O 0,015N —

6 Presqureloss

From the results_ef+tests, hot water meters are divided into four groups on the basis that the pres
correspond$ to<one of the following maximum values: 1 bar; 0,6 bar; 0,3 bar and 0,1 bar over the entire

shown in

sure loss
flowrate

range.

7 Marking

All water meters shall be clearly and indelibly marked with the following information (see Table 6), either grouped or
distributed on the casing, the indicating device dial, an identification plate, or the water meter cover if not

detachable:

a) the name or trade mark of the manufacturer;

b) the metrological class, the meter designation and the pressure loss, expressed in bars; where the numerical
value of the permanent flowrate g, is not equal to the numerical value of the meter designation N, the value of

dp shall be indicated in addition to the meter designation N;
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