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Executive summary

The investigation into the effects of various fittings and installation configurations has become a

necessity in view of the strict water loss controls brought by the promulgation of the new Water

Services Act, 1997 (Act 108 of 1997), and the pending draft National Water Supply Regulations. Many

of the water services authorities will base their work on reducing unaccounted-for water on SABS

0306:1999, a standard on the management of potable water in distribution systems. In coming up with

a water audit report using the above mentioned code of practice, the water services authorities will

have to use readings recorded from meters installed as the main part of their data, hence the need to

correctly install the meters in order to get accurate readings. The current situation is that the

installation of meters is being done by plumbers who are in some cases oblivious of the effect of

haphazard installations and choice of fittings adjacent to the meter. As these meters are used for both

domestic and industrial billing of consumers, the overregistration or underregistration due to their

incorrect installation can result in false billing of consumers with resultant audit imbalances between

the quantities of water actually supplied against water consumed. Water loss management as

prescribed in the new draft National Water Supply Regulations can only be as accurate as the

instruments used to measure the volumes of water. Unaccounted-for water brought by unacceptable

errors in meter indications have to be eliminated if the objectives of preserving water are to be

achieved. The unit cost of purified water is going to become expensive owing to escalating purification,

storing and transportation costs as well as scarcity owing to erratic weather patterns in the southern

hemisphere, and therefore every drop of water needs to be accounted for.

Thus, the objectives of this research were to investigate the effects of various fittings and installation

practices being currently employed in practice and come up with recommendations on the correct

choice of fittings to be used adjacent to water meters as well as guidelines on correct installation. The

objectives of this project were attained by subjecting two main types of 15mm diameter domestic

meters, namely volumetric and inferential meters, to some of the conditions in which they are installed



in practice and comparing the characteristics with standard meter performance characteristics- Tests

were carried out in accordance with ISO 4064-3:1983 and SABS 1529-1:1994 standards on water

meters- The meters were installed in a test bench in compatible groups, for example, inferential

meters only. Readings were taken for the chosen flow rates and then compared with the actual volume

of water through the meters as measured by a calibrated tank downstream of the meters. A constant

head tank on the roof of the building ensured a steady flow of water through the meters. The

percentage errors between the reading of the meter and the actual volume were then plotted against

the corresponding flow rates and the resultant curves analysed.

By repeating the signature test twice, firstly at the beginning of the tests and again at the end, it was

possible to determine whether the deviations in error versus flow-rate graphs were due to installation

configurations being tested and not due to deterioration of the meter through wear and tear or change

in environmental conditions. The first test involved inserting a 15mm ball valve at the inlet side of the

meters and adjusting it so that it was fully open, 22,5 open and 45 open respectively. The second

test involved rotating the meters 45' from the vertical and the third test had the meters installed with

approved fittings (JASWIC;"R" Specifications, 1994) to simulate the above ground installation but

without the inlet valve.

The following results emanated from the research:

• The 15mm ball valve in various positions of opening at the inlet of the meters as well as the

above ground installation did not produce any consistent notable effect on the meter

accuracies

• The accuracy of certain models of volumetric meters was affected by the 45" tilt configuration,

and

• The accuracy of the inferential, multi-jet type meters was affected in the lower flow rates below

qx (transitional flowrate) when the meters were rotated 45" from the vertical.



This research also indicated that more tests on all existing installation practices have to be carried out

on all sizes of both single-jet and multi-jet inferential meters in order to be able to make

comprehensive conclusions. The unusual phenomena exhibited by some volumetric meters requires

further investigation.

Based on the results and interpretation thereof, the following recommendations are made:

• An inferential meter designed to operate in the horizontal standard position should always be

installed with its turbine shaft axis coaxial with the vertical axis More so there is need to

investigate the critical angles or angular tolerance to which different models of meters start

to lose sensitivity.

• The above ground installation does not impart large inaccuracies on meter performances and

its use in meter installations where ease of reading is required, can stilt remain a normal

practice.

• That an inlet ball valve of the type used in this research does not impart large inaccuracies on

domestic meter performances. Emphasis is put on the words "type used in this research" as

different valves impart different flow disturbance characteristics and therefore more types of

valves should be tested.

• Better training curricula should be formulated for all plumbers to avoid improper installation

of meters and increase their understanding of the importance of the information derived from

a water meter in local government water management systems.

• Regular checks on meter manufacturers should be continued long after type approval to

lit



ensure that they still produce their meters with accuracy and durability as key requirements.

This recommendation emanates from the fact that some type approved meters used in the

research, failed the initial selection criteria.

All municipalities and water governing bodies, plumbers institutions and other interested

organizations should make use of the "Guidelines on Domestic Meter Installation Practices"

which emanated from this study.
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GLOSSARY

Definitions

AccuracyThe comparison of the actual meter reading to the true value.

Water meter: Self contained integrating measuring instrument that continuously determine the volume

of water flowing through them.

Potable water Water that complies with the requirements of SABS 241.

Minimum flowrate(qmm ): The lowest flowrate at which the meter is required to give indications within

the permissible tolerance.

Overload flowrate(qs):The flowrate that is equ;il to 2q. and that represents the highest flowrate at

which the meter is required to operate in a satisfactory manner for a short period of time without

deterioration.

Permanent flowrate(qP):The flowrate for which the meter is designed and at which the meter is

required to give indications within the permissible tolerance under normal conditions of use.

Transitional flowrate(q t): A flowrate that occurs between the permanent flowrate and the minimum

flowrate and at which the flow is divided into two zones, the upper zone and the lower zone , each

characterised by a specific permissible tolerance.

Abbreviations

BS: British Standard

CSIR: Centre for Scientific and Industrial Research

GMS: Galvanised mild steel

ISO: International Organisation for Standardisation

JASWIC: Joint Acceptance Scheme for Water Installation Components

NB: Nominal bore

OIML: International Organisation for Legal Metrology

SABS: South African Bureau of Standards
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KEY TO GRAPH LEGENDS

ag: Above ground configuration

above ground ave.: Above ground configuration average curve

BV manifold 45 open ave: Ball valve configuration average curve with the valve 45 degree open.

T1, T2, T3 : Accuracy curves produced by plotting the percentage errors of the three meter readings

taken at the same test flowrate.

Test manifold ave.: The average of the curves T1, T2, and T3

45 deg. tilt ave.: 45 degree configuration average curve
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Background

This research to establish the influence of various fittings and installation configurations on the

accuracy of a meter was initiated by the South African Bureau of Standards with financial assistance

from the Water Research Commission. The pending new Water Regulations will prescribe water

auditing as a requirement and the code of practice for "The management of potable water in

distribution systems" (SABS 0306. 1999) will require accurate measurement of water passing through

a water meter installation. It is therefore essential to measure and know the effect and contribution of

meter accessories, fittings and pipe configurations used in installing a meter on the meter accuracy and

performance. This will help to better inform and advise municipalities and contractors on the

importance of correct choice of fittings and installation procedures. Haphazard meter installations and

poor choice of materials having become the norm owing to deteriorating plumbing practices, the study

of their impact on the meter accuracy is hence necessary. The relevance is that this understanding

will contribute towards reducing the ensuing problems such as incorrect consumer billing, water loss

audit imbalances and increase in unaccounted-for water thus rendering the water management

systems by water authorities ineffective. A few examples of some existing poor installations are shown

on photographs in Annex A.

This research first had to establish a reference or control as the basis for comparing the results of all

the tests. Thus all the meters were initially tested in accordance with the requirements of South African

Bureau of Standards (SABS1529-1.1994), which is similar to International Standard (ISO4064. 1983)

regarding most aspects. To be able to see the performance of the meter over its entire range, twenty

two flow rates instead of only five were tested and results were plotted against the percentage error

in the volume reading shown by the meter to the actual volume as measured by a calibrated tank.

Although the purpose of this research was not to verify the accuracies of the meters in ordinary

calibration rigs, it is worth mentioning that some of the initial efficiency results did not comply with South

African Bureau of Standards (SABS1529 1,1994) tolerances of 5% for flowrates less than the



transitional flowrate q, and 2% for flowrates greater than qt . This research focused more on the

repeatability of the meter accuracy in various installation condrtions.

The various configurations were then tested and the graphs obtained superimposed and compared

against the initial efficiency curves or "signature" of the meter under test. The term signature

symbolises the uniqueness of one meter curve when compared with another and is a true

representation of performance of a meter over its entire operating range within those chosen

conditions A final 'signature" test had to be done in order to be able to separate meter readings due

to meter deterioration with those attributable to installation conditions. The following chapters describes

the research programme and then gives an account of the tests undertaken and of their results.

2 Standards for installation and previous researches

Comprehensive standards have been developed and researches undertaken on measurement of flow

in closed conduits, using pressure differential devices such as orifice plates, nozzles and Venturi tubes

when they are inserted in conduits running full to determine the flowrate of the fluid. British Standard

(BS1042, 1992), and International Standard (ISO5167, 1991) area few reference examples which

specify installation and operating conditions of these devices with a great degree of detail. For volume

flowrate methods of measunng cold potable water using meters, International Standard (ISO4064,Part

Two,1978) and International Organisation for Legal Metrology (OIML, Document 4, 1981) recognise

the need for straight lengths of pipe before and after a meter. The length is given in multiples of the

nominal diameter D of the pipe in which the water meter is installed. For both single jet and multijet

meters, the upstream and downstream lengths should be 3D and 1D respectively, regardless of the

size of the meter. On errors due to installation effects the International Organisation for Legal

Metrology (OIML, Document 4, Section 6.3, 1981) admits that 'the effect of installation conditions on

the accuracy of a water meter has not been comprehensively investigated". A research programme

(Harrison, 1990) financed by the European Community used a number of water meter test laboratories



in investigating the effects of flow disturbances on the accuracy of inferential water meters. In this

research they developed "standardised in-line flow disturbance devices" to create upstream and

downstream velocity profile distortions and upstream and downstream swirls The conclusion from this

research was that flow disturbances change the accuracy of modern water meters , installed in a pipe

as stipulated in the OIML document, by more than the permitted amount. This report also references

an unpublished KIWA report of August 1976 which has a bibliography of about 12 references relating

to the influence of installation conditions on the accuracy of water meters.

3 Domestic water meters

Most domestic water meters are mechanical meters that can conveniently be divided into two main

types: (i)Displacement and (2) Inferential. Type 1 compnses meters which are volumetric in operation,

the cyclic displacement of the detecting element,e.g. a piston, being directly proportional to the volume

of fluid passing through the meter during each cycle. From an academic point of view, displacement

meters should be subdivided into positive -displacement and semi-positive displacement types (Fig.

1), the former classification covering those meters which employ a packed piston. When a packed

piston is used there is no leakage so that, for all practical purposes, the meter can register down to

zero flow. However the modern trend on the design of the displacement meters is to rely on very close

machining tolerances between the moving element and its working chamber. Inevitably this means that

these meters have a certain minimum flow rate below which inaccurate flow registration results.

The cyclic movement of the piston can be followed from Fig. 2 (a, b, c and d). In position (a) both the

inlet and outlet ports are in communication with the inside of the piston, the incoming liquid (shown

hatched horizontally) starting the piston off in its semi-rotary movement, and expelling the outgoing

liquid (shown hatched vertically) through the outlet port. The liquid on the outside of the piston (shown

cross hatched) is in a neutral position, since it is cut off from both inlet and outlet ports, but as the



Fig. 1 Semi-positive dispacement meter

Fig. 2 Piston meter; Sequence of operations

movement of the piston continues it becomes the outgoing liquid, and is discharged through the outlet

port In position (b) the incoming and outgoing liquid is on both sides of the piston, while in position (c)



the incoming liquid is on the outside of the piston, the outgoing liquid on the outside of the piston to the

other side of the radial partition being expelled through the outlet port- At this instant the liquid on the

inside of the piston is neutral, since it is cut off from both ports, but it becomes the outgoing liquid as

the movement of the piston proceeds. The final position (d) shows the piston 907 before position (a).

It will be seen that the piston is always moving in the same direction, so no shock is experienced, and

each semi-revolution permits a definite volume of liquid to pass through the meter

Type 2 embraces inferential meters; they measure the velocity of flow, and from this measurement

infer the volume of flow hence the name inferential meters. In all mechanical meters of the inferential

type the moving element consists of the rotor, and the basic principle is to design the meter in such a

manner that, over the working range of the instrument, the speed of rotation of the rotor bears a

constant linear relationship to the velocity of flow through the meter. The force acting on the rotor is

the driving torque which is resisted by the torques due to damping, fluid friction (viscous drag) and

mechanical friction. A single-jet (Fig.3) passes the total flow through one jet which strikes the rotor at

one point on its periphery. A multi-jet meter (Fig. 4) embodies means for dividing the total flow into a

number of jets spaced around the periphery of the rotor.

Fig. 3 Single-jet meter Fig. 4 Multi-jet meter



Domestic meters commonly used are the inferential (single-jet and multi-jet) and volumetnc (piston)

meters with the following nominal bores commonly used: 15 mm, 20 mm and 25 mm This is because

of the relatively low draw-offs at which water enters into consumer networks. For pipeline systems that

have very high variances in flow rates such that none of the operating ranges of the flow rates of the

above mentioned meters is adequate, larger meters and combination meters have been developed

but these are mainly for industrial and zone water metering

Most households have moderate flow rates and therefore the 15 mm, class B meter is the most

common meter installed and hence it was used for the research. Whether a volumetric or inferential

meter is installed is purely a matter of choice of the water authority or contractor, but can be restricted

by whether the meter is to be installed horizontally or vertically. Most inferential meters are horizontal

meters but most volumetric meters can be used in both the horizontal and vertical installations.

4 Calibration standards and terminology for water meters

All water meters with a nominal bore not exceeding 100 mm are calibrated for compliance with South

African Bureau of Standards (SABS1529-1,1994), and are metrologically classified as A. B. C or D

depending on the level of accuracy required from the meter. The least accurate is a class A meter

which is not used for billing purposes The most accurately calibrated meter is a class D meter which

has also the largest range (see Table 1 below) although for purposes of billing the use of classes B

and C have tended to dominate with the former being commonly used by both domestic and

commercial users. Consequently the meters used in the research were class B meters as they are

commonly used for domestic metering and consumer billing.

A calibrated water meter has a flow range in which it is designed to operate ranging from a minimum

to a maximum flow rate. The minimum flow rate qmn is the lowest flow rate at which the meter is



Table 1-Metrological class of meters

1

Class of
meter

A
B
C
D

2 3

For qp not exceeding 1Om3/h

Minimum flow
rate <ymin

0,04 qp

0,02 q,
0,01 qp

0,0075 qp

Transitional flow
rate q.

0.1 qP

0,08 qp

0,015 qP

0,0115 qp

4 5

For qp exceeding 10m Vh

Minimum flow
rate q-n,r,

0,08 qp

0,03 <7P

0,006 qp

Transitional flow
rate q.

0,3 qp

0.2%
0,015 q.

required to give indications within a permissible tolerance whereas the permanent flow rate qp is the

flow rate for which the meter is designed and at which the meter is required to give indications within

the permissible tolerance under normal conditions of use. The transitional flow rate q\ occurs between

the permanent flow rate and the minimum flow rate. This is divided into two zones, the upper zone and

the lower zone, each characterised by a specific permissible tolerance. The overload flow rate qs which

is twice the permanent flow rate is the highest flow rate the meter is required to operate in a satisfactory

manner for a short period of time without deterioration.

5 Flow parameters that affect a meter

For both inferential and volumetric meters , the diameter of the main pipe bears little relationship to

the nominal size of the meter which should be used. Each nominal size of any particular make has a

definite minimum flow, below which it will not register accurately, and a maximum flow rate, above

which it will be overloaded. Hence the size of the meter selected will depend entirely on the anticipated

flow range. The exception to the above statement, in so far as the low flows are concerned, is the

positive type meter, which, as already explained, is accurate to what is, for all practical purposes, zero

flow.



Both the volumetric and velocity meters derive their driving energies from the fluid which they are

measuring, hence some flow parameters which affect this energy do influence the accuracy of these

meters. It has been found that the following parameters affect the accuracy of a meter;

(a) the upstream velocity profile distortion,

(b)the temperature effect,

(c) the viscosity effect, and

(d) the swirl effect.

It was also found that the meter characteristics is a function of the velocity profile just upstream of the

rotor. The volumetric meters have indicated in previous researches (Harrison, 1990), (OIML, Document

4, 1981) to be insensitive to upstream velocity profiles as well as the swirl effect. Temperatures and

viscosities of potable water as tested in the laboratory can be strictly controlled, therefore their effects

on the systematic errors of the meter readings are constant.

Fittings, bends and valves before a meter introduce either swirl or velocity profile distortions, as well

as introducing more head losses. It is therefore worth investigating for each type of meter the effects

of these on the accuracy of the meter Caution is needed in separating the errors due to air pockets

and general errors characteristic with each test rig from those inherent in the flow due to fittings Air

pockets are inherent in many actual ground installations although use of rising mains and air release

valves can minimise these. Whereas test benches can be vacuumed (this is the ideal condition) but

normally merely flushing the entire system by fully opening the downstream valve to the meter under

test removes most of the air pockets A much more recent practice on some test rigs without vacuum

pumps on conventional meters is to invert them 80 from the normal horizontal position and flush water

through, expecting ail air to rise and be flushed out.



6 Research equipment

The details on models of inferential and volumetric meters used in the research are shown in Table

2 below.Three meters were disqualified after the initial signature test as they did not comply with South

African Bureau of Standards (SABS1529-1, 1994) tolerances against which they were type approved

and therefore could not be taken to be representative of other meters. There was no criteria used in

selecting any particular brand of meters as these meters were donated by the respective meter

manufacturers. The first column of the table identifies the meter model, the calibration class, the

nominal operating pressure of the meter and the pressure loss across the meter at q. The second

column identifies the nominal size of the meter in volume flowrate and the type (whether volumetric

or inferential) and the way it is installed (horizontal or vertical). The fourth column describes whether

the meter is type approved for trade use in South Africa and the thread size of end connections.

The SABS water meter laboratory used in the research handles all type approval, production

verification and dispute testing of water meters. Copies of the calibration certificates of the 100 - and

10 c tanks used for measuring the actual volume of water are shown in annex B. Thus the volume

measured from these tanks is the meter prover volume used in determining the error. Its calibration

therefore can be traced to the national standard via the Weights and Measures Act , vis -a-vis, the

Trade Metrology Act,(Act 77 of 1973), of South Africa.

7 Methodology

The meters were tested in three batches owing to test bench limitations and because meters of

different types cannot be tested together. For example, volumetric meters cannot be tested together

with inferential meters. The three batches were;

Batch 1 consisting of inferential meters from models C, D and E,

Batch 2 consisting of volumetric meters from models B and F, and

Batch 3 consisting of inferential meters from model A only.



Table 2 — Meters used in research

1

Meter Model

Model A Class "B" PN16.
P = 100 kPa

Model B Class "B" PN16,
P = 100 kPa

Model C Class "B" PN16.
P = 100 kPa

Model D Class "B" PN16.
P = 100 kPa

Model E Class "B" PN16,
P = 60 kPa

Model F Class "B" PN16,
P = 40 kPa

2

Size and type

1,5 m3/h inferential
horizontal

1,5 mVvolumetnc
horizontal and vertical

1,5 m7h inferential,
horizontal

1,5 m7h inferential,
horizontal

1.5 m3/h inferential
horizontal

1,5 m7h volumetric
horizontal

3

ID Number

AM
AI2
AI3
BP1
BP2
BP3
CI1
CI2
CI3*
DM
DI2
DI3*

Ell
EI2
EI3*

FP1
FP2
FP3

4

Remarks

Type approved Connection
size = G 20 B

Type approved Connection
size = G 20 B

Type approved Connection
size = G 20 B
In plastic body
Type approved Connection
size = G 20 B
In brass body

Type approved Connection
size = G 20 B

Not type approved
Connection size = G 20 B

"The three meters were disqualified after the initial signature tests.

Tests were conducted within 10 % of the specified flow rates qrmin, qu qp and qs, in accordance with

International Standard (ISO4064,1983) and South African Bureau of Standards (SABS1529-1,1994),

for all the tests except for the initial and final signature tests, where intermediate and extreme low and

high flow rates were chosen in addition to those mentioned above.

As mentioned earlier, the initial signature tests were carried out on all the meters with a total of twenty

two flow rates over the full range of the meter. The meters were installed with standard connectors on

the normal manifold used for type approval of meters. The configuration is shown in Photograph 1 in

annex C. Long straight lengths of pipes greater than 3D on the inlet and greater than 1D on the outlet

of each meter ensured fully developed flows entering and undisturbed flows leaving the meter The

identification numbers and the route, which is the relative identification of each meter on the test bench

counting from the inlet of the test bench, were recorded on the test sheet. This ensured that a meter

10



was always installed in the same position relative to other meters in every configuration under test.

Once on the test bench, air was removed by flushing with water by opening the downstream valve until

no more bubbles could be seen through the graduated sight glass of the variable area flowmeter The

initial reading after flushing was recorded for each meter and then by carefully adjusting the

downstream ball valve to the required flow rate, the first test run could be started. By switching on the

solenoid valve integral with the variable area flowmeter connected to a timer which automatically

switched off when the volume of the measuring tank had been filled, a test run could be completed and

the results recorded. The volumes were read from a scale on a transparent sight glass attached to the

tank. The temperature and pressure of the water were read from dial gauges installed upstream of

the meters. The water coming from a constant head tank on the roof of the eighth floor (about 325 kPa

static head) of the building ensured that a constant pressure for each flow could be maintained. The

readings on the meter were then recorded and by subtracting the initial reading taken before the test,

the volume of water as recorded by each meter were noted down. Three readings were taken for each

chosen flow rate. The percentage error was then calculated from the following formula:

Percentage error of meter reading = VmeIer - Vtank x 100 (1)

where

l/meter is the volume of water as read by the meter;

Hank is the volume measured from the tank (meter prover volume).

Thus the technique involved the determination of systematic and random errors and uncertaintres for

each stage in the measurement chain. Minimizing systematic errors was achieved by setting up the

bench properly, for example, pipe alignments of the system ensuring stresses were not transferred

from the pipework to the meter under test. Random errors were minimized by doing three tests at

each chosen flow rate within short periods of time or consecutively to prevent the effect of wear and

11



tear or environmental changes This emphasized the significance of the final efficiency test as an

indicator of the extent of the increase of error due to wear and tear

The results were entered into a spreadsheet (see annex E) with formulas including (1) above, which

calculated the average value of the error over the three readings taken for each flow The spreadsheet

also calculated the percentage variance of each reading from the average and this indication of the

scatter of batch readings was used to separate significant random errors in meter reading caused by

the technician from those attributable to the meter. Graphs of the percentage error versus the flow rate

(see annex C) were then plotted for all the meters Because of the periodic non-availability of the

laboratory in order to accommodate other tests, the meters had to be stored for some days before

tests could continue. In such cases all meters were fitted with plastic endcaps at their inlets and outlets

to prevent the ingress of dirt- In addition plastic meters were filled with water to ensure that the plastics

did not dry out which could result in additional errors.

7.1 Ball valve configuration

This test involved inserting a 15 mm PN25 ball valve which complied with South African Bureau of

Standards (SABS1056-3,1985),before the inlet of each meter ( Fig. 5 below and photograph 2 in annex

C). The following adjustments to the valves were then made:

(a) fully open valve;

(b) 22,5" open valve; and

(c) 45" open valve.

The effect of these adjustments was to introduce a velocity profile disturbance which disrupted the

steady flow. This is a common practice in meter box installations and is recommended in some

guidelines shown in annex A on Some Common Installation Practices. Different valves are used by

different meter manufacturers and produce different flow distortions . hence results obtained were
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for these types of ball valves only. Seven flow rates were chosen for each valve position and readings

recorded three times for each flow rate. The results of these tests were entered in spreadsheets and

the graphs obtained were superimposed on the initial signature curve of the respective meters.

WATER METER

45nn

BALL VALVE PN25, DN15 15MM

Fig. 5 Ball valve configuration

7.2. 45-degree tilt configuration

This test involved setting up the meters on the normal test manifold and then rotating the meters by

45 from the vertical (Fig- 6 below and photograph 3 in annex C). This is not a standard practice but

due to its prevalence in the field, it was decided to investigate its influence on meter accuracy.

Fig. 6 45 degree tilt configuration.

13



The angle of inclination from the vertical could vary from 0" upwards, but due to the limited time and

resources available, the worst case was investigated. Seven flow rate readings were taken for all the

groups of meters and the results plotted against the initial signature curve of the respective meters

7.3 Above ground configuration

This test involved assembling galvanized fittings to form a typical above ground installation (Fig. 7 and

photograph 4 in annex C) but without the inlet gate valve The valve was omitted deliberately to ensure

that the influence of the galvanised elbows and fittings could be investigated alone. This installation is

quite commonly used and typical practical applications are depicted in Annex A in drawings by the

Department of Water Affairs and Forestry and the City Council of Pretoria. Seven flow rates were

chosen for each group of meters and the resultant curves superimposed on the initial signature curves

of the respective meters.

Finally, the meters were set up again on the normal test manifold and the twenty flow rates repeated

for the meters . A final signature test was done for all the batches of meters and again the resultant

curves were superimposed on the initial signature curves of the respective meters.

15 NB GMS HEXAGON REDUCER

45nn 45nm

15 NB GMS REDUCING ELBQW

15 NB QMS 45 LONG

15 NB GMS 6C LONG 15 NB GMS TEE

15 NB GMS NIPPLE

Fig, 7 Above ground configuration
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8 Results of tests and discussion

Each meter had two graphs plotted consisting of:

(a) one graph with the test curves of the results obtained with a ball valve in various stages of opening

superimposed on the initial signature, and

(b) a second graph with curves for the results obtained with the meter rotated 45° from the vertical and

the above ground installation superimposed on the initial and final signature.

The two set of graphs for each meter are shown in Annex D.

8.1. ModelA(AI1,AI2, AI3)

From the graphs of the three meters tested in the Model A group all the curves had peaks at a flow

rate of 500 (/h on the initial efficiency curves Meter AI3 failed to meet the SABS tolerance at this point.

However, as the repeatability ot the meters was the same, no meter was disqualified. The curves with

the valve in various positions of opening crept upwards by not more than 2 % from the initial curve

except at flow rates greater than qp where the reverse was true. There was very good correlation with

the initial and final curves for all the test configurations except for the 45° orientation where all the

meters severely underregistered increasingly from 200i/h to gmin. Therefore, it was conclusive from the

tests that the 45° orientation affected the performance of the meter.

8.2 Model B (BP1, BP2, BP3)

There was good correlation of all curves versus the initial and final curves at flow rates greater than

200 e/h (all turning points of the curves appeared here), as expected for a volumetric meter. Below

200 fl/h variances from the initial efficiency curve were greatest for the 22,5n open configuration (about

1% underregistering), whereas the fully open configuration correlated well. The final signature shifted

steeply below 100 i/h resulting in failure to meet SABS tolerance. Hence the results were not

conclusive and could not be attributed to the fittings or configurations.
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8.3 Model C (CM, CI2, CI3)

The initial signature curves showed the meter CI3 having two peaks; one of overregistration at 1.5 m3/h

and one of underregistration at 2 mJ/h. The peaks were outside the SABS tolerance band and not

similar to the other curves from the other two meters, this meter was rejected. The 45" orientation

produced the same effect as in the other inferential meters in that the curves steeped extremely giving

severe underegistering at flow rates less than the transitional flow rate. The other configurations had

small variances from the initial and final efficiency curves, although the fully open valve configuration

on meter CI2 curve near qmr. is uncharacteristic and cannot be easily explained. Hence the only

notable effect was with the 45° orientation to the vertical as the erratic curves of the other

configurations did not reveal conclusive trends.

8.4 Model D(DI1,OI2, DI3)

A similar initial signature curve characteristic to the one from meter CI3 above resulted in meter DI3

being rejected. The curves with valve configuration show very close correlation between the curves at

all positions of opening and hence there was no considerable effect on the meter accuracies. Nothing

could be concluded from the rest of the tests as the meters started showing what seemingly appeared

to be counter problems. Hence no conclusion could be drawn from this model of meter The counter

is a mechanical part of the meter which counts the volume of water by way of converting the

revolutions of the turbine or piston shaft, through a gear train transmission into cubic meters. Roller

or drum counters are used for depicting tens, hundreds and larger volumes in cubic meters whereas

circular graduated dials are used mostly for fractions of a cubic meter.

8.5 Model E (EM, EI2, EI3)

The initial signature curve for EI3 was uncharacteristic when compared with the other two meters of

the same model hence this meter was rejected. The 45° orientation produced the same trend as in
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other inferential meters but the pitching of the error curves began much earlier at around 750 i/h. The

rest of the configurations correlated well with the initial and final signature curves.

8.6 Model F (FP1, FP2, FP3)

All the curves of the various configurations of all the meters correlated satisfactorily with the initial and

final efficiency curves at almost all flow rates except for small kinks at 200 i/h for the fully open valve

configurations for meters FP2 and FP3. It is with repeatable results of such meters that definite

conclusions can be drawn about the performances of volumetric meters as there were no peculiar

and inexplicable meter performances. Thus for these meters it can be safely concluded that they were

not affected by any of the test configurations.

9 Conclusion

9.1 Conclusions of research

The investigation of the influence of various fittings on the accuracy of a meter produced various meter

performances and results. The main finding of this research was that at an installation of 45° to the

vertical an inferential meter severely underregisters the value of the water passing through it. All the

inferential meters had large shifts from the signature curves at flow rates below the transition flow rate.

Tests carried out on this configuration showed the curve of every inferential meter deviating towards

errors greater than 10 % at flows near the minimum flow rate. The presence of a valve upstream of

both inferential and volumetric meters shifted the error curve marginally from the signature curves and

therefore did not affect their accuracy severely.

The above ground fittings did not displace the curves large enough for both types of meters tested to

enable drawing of any conclusions. The piston meters proved that some models were sensitive to

upstream flow conditions and orientation from the vertical and other types were not. The model F

piston meters were hardly affected by any configuration tested whereas the model B meters had
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inexplicable large displacements from the initial signature at flow rates below ov The final signature

curves for the latter model also shifted above the SABS 1529-1 tolerances of 5 % at the flow rates near

£/m.n. hence it is premature to conclude whether the fittings affected the meter or that the meter

accuracies had deteriorated due to wear and tear.

Other recommendations that emanated from this research are:

• An inferential meter designed to operate in the horizontal standard posrtion should always be

installed with its turbine shaft axis coaxial with the vertical axis. More so there is need to

investigate the critical angles or angular tolerance to which different models of meters start

to lose sensitivity.

• The above ground installation does not impart large inaccuracies on meter performances and

its use in meter installations where ease of reading is required, can still remain a normal

practice.

• That an inlet ball valve of the type used in this research does not impart large inaccuracies on

domestic meter performances. Emphasis is put on the words "type used in this research" as

different valves impart different flow disturbance characteristics and therefore more types of

valves should be tested.

• Better training curricula should be formulated for all plumbers to avoid improper installation

of meters and increase their understanding of the importance of the information derived from

a water meter in local government water management systems.

• Regular checks on meter manufacturers should be continued long after type approval to
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ensure that they stitl produce their meters with accuracy and durability as key requirements.

This recommendation emanates from the fact that some type approved meters used in the

research, failed the initial selection criteria

• All municipalities and water governing bodies, plumbers institutions and other interested

organizations should make use of the "Guidelines on Domestic Meter Installation Practices"

which emanated from this study.

9.2 General conclusions

The problems that arose due to the suitability of some of the meters chosen as standard comparison

meters brought to the research another interesting observation on meters that are already type

approved under the existing South African Bureau of Standards (SABS 1529-1,1994). The meters CI3,

DI3 and EI3 were disqualified from the research as they failed to meet the tolerances specified in the

above-mentioned standard. The meter AI3 failed throughout all the tests at 500 r/h and the other two

meters from this type had kinks of overregistration on the curves at this flow rate which resulted in

meter AI2 exceeding the 2 % error stipulated by the specification.

The explanation for the severe underregistration at lower flowrates for inferential meters on the 45C

orientation can be due to the increase of the mechanical friction between the rotor and the shaft

bearings as the points of support of the rotor are no longer the bearing areas only as designed. As

mentioned earlier the force acting on the rotor is the driving torque, which is resisted by the torques due

to damping, fluid friction (viscous drag), and mechanical friction For a fluid of constant density such

as water, the driving torque is proportional to V", where V is the velocity of flow (relative to the rotor

blades), the damping torque is proportional to N\ where N is the speed of rotation of the rotor, the

torque due to fluid friction is proportional to V and the torque due to mechanical friction is proportional

to the weight of the rotor normal to the point of support. If the damping and fluid friction torques are



large in relation to the mechanical friction torque, the speed, N. of the rotor will be directly proportional

to the velocity of flow, V, and accurate metering will result. Therefore, the torque due to mechanical

friction must be kept low, and this can be done only by careful design of the rotor bearings and

reducing to the lowest possible limit the transmission load to the presentation element- The coefficient

of friction between the rotor and the shaft can increase due to improper seating of the rotor bearing on

the shaft bearing This will mean high mechanical friction and consequent underregistering at lower

flowrates As the velocity of flow increases above transition region the rotor is floating completely in

water and there is minimal contact of its bearing surface with the bearing tip of the shaft- Therefore the

reduced mechanical friction resufted in accurate metering at higher fiowrates for all meters irrespective

of the 45 tilt.

10 Recommendations for future research

The main recommendation for future research is that more tests should be done on most sizes of both

single-jet and multi-jet inferential meters simulating most existing installation practices in order to be

able to make comprehensive conclusions. As these researches would involve numerous tests, more

laboratories can be drawn into these researches and intercomparisons done initially to be able to

establish compatibility in the results of the same meters. A large enough statistically representative

sample of meters is necessary for these kind of tests bearing in mind that some meters fail to perform

and have to be removed from a research. As technology is moving towards electronic meters, most

research is going to shift towards these meters. However, as the electronic meter can only be as

accurate as the mechanical meter that transmits the source signal, it is recommended that these

researches be continued and accelerated. The unusual phenomena exhibited by some volumetric

meters should be investigated further as there was ambiguity in the results recorded for the piston

meters tested. Lastly, most of the meters exhibited abnormal characteristics which might have been

caused by entrained air, hence research into the effect of air on the accuracy of domestic meters is

recommended.
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L. VILJOEN
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T.F. WESTMAN
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OCTOBER 1995

CITY COUNCIL OF PRETORIA
WATER * THE ENVIROMENT DEPT.

WATER SUPPLY
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GUIDELINES FOR THE PROVISION OF ENGINEERING SERVICES AND
AMENITIES IN RESIDENTIAL TOWNSHIP DEVELOPMENT A3

Metal s!fo0
aC-100 Treated gumpok 1,8m l

25 Manor sceed

6OO n b concrete pip* 600 long

Concrere aloe rein(arct
wifh wsidcies.-i

C ! mcnfiole covtr
merer Do«)

20 no g TI s

Communication pipe 16> HOPE
or lo lu l l

Figure B.31: Typical standpipe delail

An acceptable discharge capacity from a standpipe is about
15 l/min per tap. For commonly used taps the calculated
discharge range, at an assumed efficiency of 80 % is:

Tap diameter

15 mm
20 mm

Discharge

5 m head
8 l/min

14 l/min

60 m head
75 l/min

140 I/mm

However, the high discharge rates for a 60 m head will normally
be reduced by the limitations cf the pipework- In practice,
measured flow ratas to single dwel'ing houses seldom exceed
40 l/min.

Water taps with high capacities rray result in large water
wastage when taps are left open, even for only a short time.
Therefore tap capacity should be restricted to a maximum of
20 i/mm. Figure 8.31 gives details cf atypical standpipe instal-
lation

Water kiosks are being used expensively in the semi-formal
settlement areas where urbanisation has caused the rapid
growth of settlements. The sale cf water at kiosks provides an
effective means of recovering costs; this is especially relevant
where community management structures are not yet in place

Due to their higher cost and the need for sufficient usars to
make individual units commercially viable, kiosks are usually
spaced further apart than stancipipes would be. For the system

to be viable, individual kiosks should supply at leas! 50 dwell-
ings.

Facilities for accurately measuring and dispensing ths stand-
ard purchase volume {usually 20 or 25 litres} should be pro-
vided. The structures should be sturdily constructed, and have
lockable facilities.

Water tanks with a tap may be the first level of suppfy
improvement before any distribution piping is installed. Water
may be supplied to the tank by a road tanker, by gravity flow
from a spring, from a borehole equipped with an engine-driven
pump, by rainwater, or from a small treatment works. People
may ne^d lo walk long distances to the tank to collect this
water. However, its quality is usually good, and it may often be
the only source of water available to a community.

Where the tanks are filled by rainwater collection, it is possible
for each home to own its own tank and maintain its own
systems. It is important to set up a committee of local residents
to manage any such system for public supply.

The size of the tank and its design should bo in accordance
with the design principals given elswhere in this document.

Water vendors are not generally considered in the planning
stage, and may often resist the upgrading of a water supply.
These entrepreneurs often operate with only a donkey cart and
a number of 200 litre drums, or with motorised transport.

Table 8.19: Selection criteria for water supply terminals

Pubii: siandposts

Water kiosks

Tankor supply to tank

Venders

Metered yard lap

Meterad house
connection

Handpump

Spring supply to tank

Attordability
(Investment)

medium

medium

medium

low

high

high

medium/low

low

Cost recovery

flat rate

per amount used

Hal fata

per amount used

per amount used

per amount used

flat rate

flat ra!e

Maintenance needs

medium

low

medium/high

low

low

low

medium

lew

Unit cost

low

high

medium/high

medium/high

low

low

medium

tow
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a) Pretoria - Meter installed with upstream bends

b) Pretoria - Meter installation tilted
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c) Pretoria - Meter installed with upstream Dends

w
d) Pretoria - Meter installation tilted
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e) Pretoria - Meter installed in a skew pipe arrangement

f) Pretoria - Meter installed with upstream bends
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SABS water meter laboratory and calibration certificates
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SABS METER LABORATORY

SABS Water Meter Accuracy Test Bench
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South African Bureau of Standards. Priv;ne Ban XI1) I, Pretoria. 0001

Tel: K)12) 42S-79I I. Fax: ( 0 i : i 344-I56S

TRADE METROLOGY D I V I S I O N
South A t r u a i i NiitionaT Accredi ta t ion S\.s[ein

Accredited Laboraiorv No

Certificate of Calibration

Tel No:
Fax No:

1405

No. 198/98

SHBS

( 0 1 2 )
( 0 1 2 )

4 2 3 - 7 0 1 4
4 2 3 - 6 5 5 2

T h i > c e r t i f i c a t e is i - s u e d in a c c o r d a n c e w i t h t h e c o n d i t i o n - of t h e a p p r u \ a ! g r a n t e d b \ t h e S o u : h A t n e a r . N . n m n . i !

A c e it* d i t . i t i o n S y s t e m . It t - a c o r r e c t r e c o r d o f m e a s u r e m e n i s n u d e C o p y r i g h t o f t h i s c e r t i f i c a t e i s o w n e d j o i n t l v bv S A N A S

a n d t h e S A B S T h i s c e r t i f i c a t e m a y n o t b e r e p r o d u c e d o t h e r l l u n in f u l l , e x c e p t w i t h p r i o r w r i t t e n a p p r o v a l o f S A N A S a n d

t h e S A B S .

Calibration of

Description OL item/s

Ca1ib rd too f'"j r

ON SITE CALIBRATION

: Volumetric m

1 x 100 6 volumetric ne
1 x 1 0 5 volumetric rneasure/s.

Fluid Technology Division
Atte-tiop.: Mr J '••Jur.ter̂ ar
Rcorr. MC25

Calibration procedure
D^te of calibration
Validitv of calibratio:

See cage 2 car. 2
199S-06-26
The value/s in this certificate is/are
corract at the time of calibration.
Subsequently the accuracy will depend ci
such factors as the care exercised in.
handling and use of the instrument/s an;
the frequency of use. P.ecalibration she;
be performed after a period which has 'a
chosen tc ensure that the instrument's
accuracy remain/3 within the desired
limit/s.

alibrated by SC- /'ahalngu

EF vd f̂ erwe

Page 1 of 2

B3
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SOUTH AFRICAN BUREAU OF STANDARDS

CALIBRATION CERTIFICATE NO 198/9S

1 . Laboratory Standards and Equipment

5 S strike measure
50 8. volumetric measure

2.

3.

SABS No.

NCS 5
23529

Cert.No.

231/NCS 5/97
231/23529/97

Procedure

The volumetric standard was calibrated using the volumetric method (direct
volume to volume). Corrections to the apparent volume of water were made fo:
the differential water temperature and thermal expansion of the material of
the volumetric standard. Quality Prccedure/s QP/231/M.

Results

Serial No.

USM 963610

WSM 963609

Graduation
calibrated in

10

100

0.
Act LI a

20
1 volume at
3C

10

99

in 2

00

99

Unce
cai-b

rtdinty
fat ion

± 0,02

t 0,07

of
in S

Remarks

A drainage time of 15 seconds was used during the calibration. The
coefficient of cubical expansion of the volumetric standard calibrated was
assumed to be: 0,0000507 g/°C.
Measurements were made at a 95 % confidence level.

Calibrated by

Checked by

SG Mahlangu

EF vd Merwe

Page 2 of 2

B4

PQ22-1 25*08/95 sabs pi;:



ANNEXC

Photographs of test configurations
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Photograph 1 - Initial and final signature configuration

Photograph 2 - Ball valve configuration
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Photograph 3 - 45-degree configuration

Photograph 4 - Above ground configuration
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ANNEXURE D

Examples of graphs generated for different types of meters:

D2& D3 = Inferential meter with readings reflecting all the tests and positions.

D7 & D9 = Piston meter with readings reflecting all the tests and positions.

(Please note that a large number of graphs had been generated by the study. Should the
reader require a full set, then kindly contact WRC in this regard.)



Domestic Water Meter Model AI 1 Qp = 1.5 m3/h WRC Project

Efficiency Curve SABS 1529 - 1 1994 full & partial flow range & various manifolds/positions
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Domestic Water Meter Model AI 1 Qp = 1.5 m3/h WRC Project

Efficiency Curve SABS 1529 - 1 1994 full & partial flow range & various manifolds/positions

Error %
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Domestic Water Meter Model BP 1 Qp = 1.5 m3/h WRC Project

Efficiency Curve SABS 1529 - 1 1994 full & partial flow range & various manifolds/positions

Error %
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Domestic Water Meter Model BP 1 Qp = 1.5 m3/h WRC Project

Efficiency Curve SABS 1529 - 1 1994 full & partial flow range & various manifolds/positions

Error %
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Spreadsheets analysis of results
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Water Meter - Test Report
Applicable Regulation
SABS 1529 1 1994. section 6.4 and A 4.2h
Meter Size: " 3 " . Q p - 1,5 m3/h
Mete r Class: " B "
Magnetic drive No
Route No: 3
Receipt
Model:

Test type:
Customer :
Manufacturer:

Meter Type:
Row orientation:
P Group:
Working Pressure:

W R C Project
WRC

Print date:
Print tinir:

Revised
File No.:

Report No.:
Test No:

24 March 2000
02:34:41 P \ I

16,06.99

35"T1 93050" R29
992102

Meter Serial «
Test bench position

10 l/h

idL-al -<-0 5 %

| Model AI 1

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Ilr
Start reading mi
Knd reading m3
Difference Itr
Difference %
•\etual flow rate Ilr "hour
Variance to avt-ragc

Test u 1
V 3

330
19 0

JO 59
K. 022

164!38I
16.44411

10.30
2.77%

1 1 ~rg
-0.39%

Ttst » 2
« 3

330

i s ;
323 5

10.02:
16.4441 1
16 45439

10.28
2.57%

11.15
-0.19%

Tes*#3
S 3

330
18 5

uver. 1 -3

330
18 7

3222
1001SI 10021

16.45439
16.464591 |

10 20
1.82%

] 0 69
0.5"'%

10.26
2.39%

11 20
Pass

15 Hi

ideal - '—0 5 %

20 l/h

ideal - — 0.5 "»

How pressure kPa
Water Temperature oC
Test duration sec
Volume displacement Itr
Start reading m.5
End reading m3
Difference Itr
Difference %
Actual flow rate Itrhour
Variance to averuge

Flow pressure kPa
Water temperature oC
Test duration see
Volurtic displacement Itr
Start reading ni3
End reading m3
Difference Itr
Difference %
Actual How rate Itr.hour
Variance ti> average

330
19 0

2271
If' 024

16 40239
16 412S6

10 47
4.15%

15.88
0.13%

335
19 5

1892
1(029

16 3 7uyx
16,3^145

10.47
4.40%

19.08

o.to%

330
19 0

: i ; «
1002?

16 41286
16.42334

1 0 48
4.54%

16 72
-0.1)6%

19 5
1960

10 029
16.38145
16.39193

10J8
4.50%

IK 42
-0.10%

330 330
19 0 1 19 0

2316
10 024

16 4:334
16 43381

10 47
4.4S%

15.58
0.03%

2249
10.0241

10.47
4.48%

16.05
Pass

19 5
17X4

10 028
16.39193

332.
19 5

1879 1
in (.129|

16.402391 |
10 46

4.31 %
20 24

0.09%

10 47
4.40% ,

19 22
Pass

22.5 Mi

ideal - -0 .5 "•«

Flow pressure kPa
Water temperature oC
1 esl duration sec
Volume displacement Itr
Start reading m3
End reading m3
Difference Itr
DinVrcnee %
Actual flow rale itr hour
Variance to average

19 5
1693

It .028
16.31977
16.35017

10 40
3 . 7 1 %

: i 32
O.)3%

135
19 5

1653
10 028

16.35017
16.36058

10.41
3 .81%

21 $4
-0 .07%

.1.15
19.5

1618
10 02S

335 |
I95J

1655
10.028

16 360581
16.37098

10.40
3.71%

22 31
0.03%

10 40
3.74% 1

21 8 2 '

Pass 1

30 l/h

ideal <*•- 0.5 °'o

Flow pressure kl'a
W.tier temperature oC
Test duration sec
Volume displacement Itr
Stan rc.idiny m3
Mud readmit m3
Dirlerenee Itr
WfTertnce %
Aclual How rate Itr'hour
Variiince to uveniee

335
19.0

1248
1C029

16 30885
16.31914

10 29
2. ' .0%

18.93
0,16%

3T5
19 0

1213
10.030

16 31914
16.32945

10 31
2.^9%

29 77
0.03%

335
190

1207
10 030

335 '
19 0

1223
10.030

16 12945!
16 33977

10 32
2.89%

29 92

10 3 1 .
2 .76%

29 53
-0.13% i Pass

REMARKS:
Final signature test
Tested in series with 2 x 3 other meters of same type but different makes E2



Water Meter - Test Report
Applicable Regulation
SABS 1529-1 1994, section 6.4 and
Meter Size: "3", Qp =
Meter Class: "11"
Magnetic drive No
Route No: 3
Receipt reading:
Model:

A 4 2h
1,5 m3/h

Test type:
Customer :
Manufacturer:

Meter Type:
Flow orientation:
P Group:
Working Pressure:

WRC Project
WRC

Print dale:
Print time:
Revised
File No.:
Report No.:
Test No:

24 March 2000
02:34:41 P.M

16,06,9l>
URCMg 4,re\

35"l,9305fl~ R29
992102

Test Place

Test Date

Testing Oflic

SABS Pretoria
2805 99

Dale: /

Meter Serial "
lest bench position

40 l/h

idea! - 0 . 5 %

50 l/h

ideal - - - 0 . 5 %

Model Al I

Flow pressure kPa
Water tern per alu re oC
Test duration see

Volume displacement Itr
Slart reading m3
End readin" m.3
Difference Itr
Difference %
Actual (low rate llr hour
Variance to average

Flow pressure k?n

Water temperature oC
Test duration sec

Volume displacement Itr
Slart reading m3
End reading m3
Difference Itr
Difference %
Actual How rate Itrliour
Variance to average

Test # 1
n 3

335
18.5
868

IM126
16.27826
16 2S8-46

10 20
1.74%

•il 58
-0.i)7%

33?
19 0
7 3 2

10.030
It. 24796
16 25X06

10 10
0.70%

-9 33
0.')2%

rest « 2
- 3

335
185
870

10 032
16.28S46
lo 298(.7

10 2
1.77%
41 51

-0.11%

335
19 0
713

10.030
16.25806
16 26816

10 iO
0.^0%

50.04
0.02%

Test n 3
= 3

335
18 5
«"«

10 031
16 ;9Xh~
^ 30885

10 18
1.49%
41 0«

0.18%

13 5
[9 0
714

10 025
1626816
U-27S26

10 10
0.^5%

50 5 5
-0.03%

aver. 1 -3

335
18.5
872

10 030

10 20
1.67%
41 39!

Pass

}}$ j
I'M)!
720

10 028
!

10 10
0.71%

50.16
Pass

?5 Hi

ideal - - 0 5 %

Mow pressure kPa
Water temperature oC
Test duration sec
Volume displacement llr
Start reading m3
End reading m3
Difference Itr
Difference %
Actual Mow rate Itr hour
Variance to average

335
19.5
497

1C 005
16 21783
16.22795

10.12
1.15%

"2 4~
-O."'8%

335
19 5
497

10 012
16 22795
16.23796

10 01
-0.02%

"!"* » ">

0.39%

33 5
L_ 19.5

491
10 002

If 23796
16.24~"96

10 00
•0.02%

7 3 3"'
0.39%

335
19 5
4'15

10 0UK

i10 04
0.37% |

72 " i
Pass

100 l/h

i d e a l - - 0 . 5 %

120 l/h

ideal • - - 0 . 5 %

Ho"- prewire kPa
Water lemjwralur;: oC
Test duration sec
Volume displacement llr
Slart redd inn m3
End reading ni.1
DilfcrencL- Itr
Difference %
Actual flow rale Itr hour
Variance to average

Mow pressure kl'a
Wa!er temperature oC
Test duration sec
Volume displacement Itr
Start reading rrt3
Knd reading m3
Difference Itr
Difference %
Actual flow rale Itr hour
Variance to average

115

19 5
369

1C.018
I6.H774
IO.U778

10 04
0.22%

V7 74

-O.')4%

no
19.5
289

l( 009
lb.li75X
16.1' i^65

10 07

O.->1%
1 24 68

-0.1"%

33 5
19 5
33 h

10 013
16.1977S
lf>20:"S2

10 04
0.2"%
107 2S

-0.09%

330
19 5
299

10.009

Id lt>765
16 17769

10.04
0.31 %
120.51
0.13%

* ; '
19.5

365
10 005

Id. 20782
16 21"83

10 01
0.05%
9S t>$

0.13%

110
] ' ' ~

299
10 009

1 tv I ""(''>
16.1S774

10 05
0.41%
120 51
0.03%

315
19 5
357

10.012

10 03
0.1S%,
101 Of.

Pass

130
19 5.
2l>61

10 009

10 05
0.44%
121 ST

Pass

Manager Date. £3

Signed Signed



Water Meter- Test Report
Applicable Regulation Test type:
SABS 1529-1 1994, section 6.4 and A 4.2h Customer :
Meier Size: "3".Qp^ 1.5 m3-h Manufacturer:
Meter Class: "It"
Magnetic drive .No Meter Type:
Rimlc No: 3 Flow orientation:
Receipt reading: P Group:
Model: \\orking Pressure:

WRC Project
W RC

Print date:
Print time:

Ri%isetl
File No.:

Report No.:
Test No:

24 March 2000
02:34:41 PM

16; 06/99
\VRCsig-4.rei

3571/930507; R29
992102

Meter Serial a
Test bench position

200 l/h

ideal - - 0 2 %

Model AI 1

Flow pressure kPa
Water temperature oC
Tes! duration see
Volume displacement ltr
Start reading m3
Mnd reading ml
Difference Itr
Difference %
Actual tlow rate ltr hour
Variance to average

I'est » I ; Test s 2
~ } " 3

3"^
20 0
186

10 045
lh 12739
16 13747

10 OX

325
19 5
185

10 008
16 13747
16 14752

1 0 05
fl.J5% 0.42%
l(.'4 42
0.00%

I'M 75

-o.ir%

Test » 3 aver. 1 -3
a l l I

330
20 0
179

10.032
16 14752
16 15758

10 06
0.28%
201.7!>
0.07%

330 i
198!
1 S3 |

10 '

10 Oh
O.J5% 1
196 92 1

Pass

500 l/h

ideal -- 0 2 ".,

Flow pressure kPa
Vt ater temperature oC
Test duration sec
Volume displacement ltr
Start reading m3
End readme m3
Difference ltr
Difference %
Actual flow rate Itr/hour
Variance to average

330

:on
73

K068
16 09671
16.10694

10 23
1.61%
496.50

-U.T%

130
19 5

72
10 073

16.10694
16 11716

10 22
1.46%
503.65
0.1)8%

330
19 5

72
10 073

16 1 1716
16 12739

10.23
1.56%
503.65

-0.02%

330!
19 71

10.071!

10.23
1.54%
501.25

Pass

675 l/h

ideal •-1--0 2 °'»

Flou pressure kPa
Water temperature oC
Test duration sec
Volume displacement ltr
Start reading m3
Knd reading m3
Difference Itr
Difference %
Aetna! tlow rate Itr hour
Variance In average

320
19 5
539

100.200
1 5 79(,37
15.8965*)

1(0.19
-0/)l%
669.24

-0.21%

'2'
1') 5
535

100.150
1 5.891) 56
I S 9"6(,~r

100.1!
-0.04%
673 91

-0.18%

325
19 5
533

100 110
15 99667
16 096 I 7

99 50
0.61%
676.17
O.J9%

322 i
19 5
536

100 153

:

99 93
-0.22%
673 09

Pass

750 l/h

i d e a l - - ( " J 2 %

How pressure kPa
Water temperature oC
Test duration sec

Volume displacement !tr
Start readme, m3
Knd reading m3
Difference Itr
Difference %
Actual tlow rate ttrhour
Variance to average

3201 320
19 5
487

IOC. 3 40
15 49645
15.59654

100.09
-0.25%
7-11.73

195
484

100 170
15 5%54
15.69644

'J') 90
-0.27%
74s 07

-0.'IO% 0.112%

320
19 5
483

100.160
15 69644
15.79637

99.93
-0.23%
746 53

-0.02%

3201
19.5.
485 1

100.223 1

99 97!
-0.25% i
744 44 !

Pass

1000 Ih

ideal - - 0 2 " o

How pressure kPa
Water temperature oC
Test duration sec
Volume displacement llr
Start reading m3
F.nd readmt* m.)
Difference llr

Difference %
Actual llovv rale Itr hour
Variance to average

315
18.0
362

100.130
15 19706
15 29679

'.'9.71
-0.-10%
9SO.7"
».<)7%

315
19.0
356

100 140
15 29679

15.39666
99 87

-0.27%
1012 f>5
11.1)6%

310
19 5
363

100.100
1 5 39666
15 49645

99 79
-0. J1 %
992 73

-0.02%

313
18 8
360

100 123

99 80
-0.33% I
1000 31 I

Puss

Differential tlowltr-h
Differential pressure kPa
Manifold pressure k.Pa
Pressure lest kPa
1'ressure lest minutes

500

F,RR

750

ERR

See final test sheet

1500

ERR

3000

ERR

E4



Water Meter- Test Report
Applicable Regulation
SABS 1529 t 1994, section 6.4 and A 4.2h
Meter Size: " J " , Q p * 1,5 mJ/h
Meter ("lav.: "B"
Magnetic drive No

Route ><>i 3
Kiitipl reading;
Model:

Test t>pt;:
Customer :
Manufacturer:

Meter Type:
How iirienlatjc
P Croup:
Working Pressure:

WRC Project Frini J-itc:
1* rill t I in it1:
Res iMI]

Kile No.:
Report No.
Test >o:

24 \larvh 2000
02:34:41 I'M

1A. 1)6,99
U'RC'sig-l.rck

3571,93(150" R29
992102

Test Flaw
Test Daw

Testing Officer

Meter Serial 3

1 cst bent h position

1500 I'll

ideal >-0 2°,>

Model AI 1

[•'low pressure kP:t
Water temperature oC
Test duration sec
Volume displacement Itr
SUrt reading m3
F.ntl reading m3
Difference llr
Difference %
Actual tlow rite itrTiour
Variance tu average

Ttsl t 1
= 3

300
: i . o
245

100.000
14 " H c h

1(0 30
0.30%

1469 39
O.<)5%

lest n 2
~ 1

290
230 0

235
100 050

14 X'H9r>
I4'>\M1'>

loo :o
0.15%

15 52 68
0.20%

K-*t <i 3 ; j \ e r . 1 3 1

- * 1
}(»'• 2*»?|

21 i) •>0 7 |

241 240|
102 011D 100 o83

)4^)41t>
1 5 0 9 6 7 "

I02.ol 101 u-i
0.60% | 0.35%

1523.65
0.25%

1508.161
P*ra 1

1750 l/h

ideal - -0 2 %

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Surt reading m3
End reading m3
Difference llr
Difference %
Actual How rate Itr hour
Variance to average

JDO
19 5
210

100 200
14.34 2 2^
14.4') 2 72

IW) 45
0.25%

171771

3u0
10 5
204

100 140
14.49272

14 59294
100.22
0.0«%

17(.7 IS
• 0.')0%; 0 .1"%

:s r 2'5 5
22 0 1 20.3
205

100 030
14 592'M
I4f»l.>138

100.44

20o
101) 123

1110 17;
0.41% 1 0.25%

1756.*: 1 74h.90
• 0.16% Pass :

2000 L/h

ideal - - 1 1 1 %

Flow pressure kPa
Water temperature oC
Test duration see
Volume Jisplatement Itr
Sun reuiiint; m3
End reading ml
Difference Itr
Difference %
Actual How rate Itr hour
Variance to average

'J45
2 3 0
176

IOC 180
13 9)012
14 0')O71

It 0 59

0.41%
21K9.14

0. 13%

9 4 0

22 5
177

100 230
14 09071

14 19131
100 60
0.37%

2038.5 X
0.1)7%

9401 '̂42
22 5

178

2271

17-1
100 240 ' 100 2 1 "

14. I'll 31
14 292H'i

l u n - S lOOf.fi
0.54"/o

202"33
0.44%

2038 31 '
O.l0"o I'ASN

2501) l/h

ideal - - 0 2 %

Flow pressure kPa
Water :emperaluie i)C
Test duration see
Volume ciisplacement Itr

Stan reading m3
Enii reading m3
Difference llr
Ditl'erence "a
Actual How rate llrhour
\ananee to a\era^e

920

144
10( 280

13 6^727
13 7SS22

1( 0 95
O.S7%

2507 00
-0. 10%

925
21 0
144

1(10 310

13 7XS22
13.88921

100.99

0.68%
2507 75

0.01%

l>25
23 0
144

923.
22 S
144

1D0 2^0 100.280 i

13 991J12 ;
I Q O 4 ! : 1 0 0 <-? •

0.66% 0.67" o :
2506 25! 250" U0

0.01%! Pass

2750 l/h

[ d e a l • - 0 2 %

Flow1 pressure kPa
Waier temperature i>C
Test duration see
Volume displacement Itr
Stan reading m3
Fnd reading m3
Difference llr
Difference %
Actual How rate llrhour
Variance to average

920

22 0
132

100 330
13 3-: 163
13 4 *46h

IT 1.03
«.T0%

I"*?" 27
0.14%

920
22 0
133

100 ib<)
13 48466
13 58574

101 OS

0.72%
271', 51

0.12%

' l o o • • ) [ -

2 1 0 22 '
I ll 132

I'K) 42u 100.370
13 58574
1 3 t>8727

101 53

1.11%
2759 63
-0.27%_j

101.21]
0.84%

2737 36
Pass

SABS Pretoria
28/05 99

Dale: / Manager

Signed

Date:

Signed
E5



Water Meter - Test Report
Applicable Regulation
SABS 1529-1 1994. section fi.4 and A 4.2h
Meter Size:
Meter Class:
Magnetic drive
Route No:
Receipt reading:
Model:

" 3 - . Qp
"IT

1.5 m3h

Test I>pe:
Cuslomer :
Manufacturer.

Meter Type:

Flow orientation:

P Gruup:

Working Pretstire:

URC Project
WRC

Print date:

Print time:
Revised

File >o.:
Report No.:

Test No:

24 March 2000
02:34:41 PM

1606-99

3571 93050" R29
992102

REMARKS:
Final signature test
Tested in series with 2 x 3 other meters of same type but different makes.

Meier Serial -
Test bench position

3000 Vh

ideal - 0 2 %

Model AI I

F!ow pressure kPa
Water temperature oC
Test duration see
Volume displacement Itr
Stan reading m3
End reading m3
Difference Itr
Difference %
Actual tlow rate Itr hour
Variance to average

Test a 1
- 3

Tot = 2
= 1

3l.>u. xxu
: o 5 ::,• 5

119 i:o
1UI- 46U 100 4"0

13.07977! 13.18104
13 MI04

10 I 27
13 2823:

101 2S
O.S1% : 0 .81%

30"9 13 30M [0
0. M% 0.01 °'o

Test n 3 aver. 1 -3
= i i

8901 887
2101 207
119 119

100 480- 100 470.
13 : s : 3 :
13 3S363

101 31: 101 291

0.83% 0.81%
3039 73' 3030.94
-0.01% Pass

3250 l/h

ideal - - -0 2'\

Flou prevsure LPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading m3
End reading m3
Difference lir
Difference %
\.L_tual tlutt nite llr hour

Variance to J\ erase

X9<)

20.5
l i t

XV J

r>o
no

10' 500 1C0 5 20
12.77574 12.S7-09
12 X7-09I 12 978-iI

101.35 101.33
0. *S%

32:9.46
0.81 %

32S9 75
-0 )2% 0.02%

S8O1 887>
19.5
110

100 530

19.7
110!

1 00 5 1 ~
12 97S4:; |
13 0 ^ 9 "

101.35 101.34,'
0.82% 0.82%

3290 07 3279.70'
t).01% Pass

Mow pressure kPi
Water temperature oC
Test duration sec
V olume displacement llr
Start reading m3
End reading mJ
Difference llr
DilTerencc %
\etual tlow rate Itr hour

Variance to average

i

1

i

1 j

1

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement lir
Sian reading m3
End readiiu; m3
Dilierenc.: llr
DilTerence %
Vtual tlow rate Itr liour
Variance to average

j

1
1

1

ideal ' - -0 . : %

Flow pressure M'a
U'jter lemperature oC
Test duration sec
'volume displaeenient Itr
Slan readiiit: m3
End rendini; m3
DiiTercnc; lir
Difference %
Acdwl tlou rate llr hour
V iiriance to aveni26

I

1



Water Meter- Test Report
Applicable Regulation Test type:
SABS 1S29-1 1994. section 6.4 and A 4.2h Customer :
Meter Size: "3".Qp = 1,5 m3<h Manufacturer
Meier Class: "U"
Magnetic drive No Meter Type:
Route No: 3 Flow orientation:
Receipt reading: P Group:
Model: Working Pressure:

WR<: Project
\VRC

Print date:
Print time:

Revised
Kile N<>..

Report .No.:
Test .No;

24 March ZOOO
I>::4J:3: PM

15/06/99

3S7I/9305H7/R29
9828-02

Melur Serial tt
lest bench position

TEST FLOW RATES

"B"
30 Itr/h

i d e a l - - - 0 5 %

Model AI 1

Row pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading tn3
End reading m3
Difference Itr
DifTerence %
Actual How rate Itrhour
Variance to average

Test tt 1
" 3

310
20.5
1191

10.030
9 12023
9 13061

10 38
J 4 9 %

30 32
-I1.J7%

Tesl tt 2
" 1

310
20.5
1176

10,031
9.13061
9.14094

10.33
2.98%

30.71
0.14%

- B '
120 Itr/h

ideal -" '-0,5 °n

Row pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading m3
End reading mi
Difference itr
DifTerence %
Actual flow rali; Irrnour
Variance to average

320
21.0
290

9.999
916128
9.17136

10 0M
0.81%
124 I I

-0,43%

320
21 0
279

10.000
9.17136
9. IK 138

10 02
0 2 0 %
129 01

0 .18%

Test tt i
f 1

310
20,5
1180

10 030
9.14094
9.15126

'10.32
2,89%

30 60
0.23%

awr. I -3

310
20.5
1182

1(1030

10 34
3,12%

30.54
Pass

320
21.0
278

9 997
9.18138
9.19139

10 01

320
21.0
282

9.999

10.04
0.13% 0,3X%
129 46
0.25%

127 49
Pass

0.5 OP

"A" t o ' D "
750 Itr/hour

ideal-- '-0.2 °-o

Mow pressure kPa
Water temperature oC
Test duration see
Volume displacement Itr
Stan reading m3
had readina m3
Difference Itr
DifTerence %
Actual How rate Hr-hour
Variance t» average

3201 320
19(»
525

100.160
9.19139
9 29162,

100,23
0.07%
686.81

-0 .01%

19.0
530

100 !30
9 29162
9.39178

100.16
0 .03%
680.13
0.(13%

320
19 0
534

100.200
9 391 ""8
9.49205

100 27
0.0'%
675.51

-0.01%

320

19.0
530

100.163

100 22
0.06%
680.78

Pais

1.00 Qp

"A" to "D"
1500 Itnhour

ideal- — 0 . 2 %

How pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading m3
F.nd reading mi
Diriereni.e Itr
Difference %
Acrvu! How rate Itr'hour
Variance to average

300
19.0
252

100.050
9 49205
9 59194

99 89
-0.16%
1429.29
0.14%

300
19 0
234

100 200
9,59194
9 69211

100 17
-0.03%
1541.54
0.01%

3(H)
19.0
227

100 100
9 69211
9.79233

100.22
0.12%

1587.49
-0.14%

300
19.0
238

100 117

100.09
-0.02%
H 16.49

Pass

1.00 Qs

"A" to "D"
3000 Itr/hour

ideal • — 0 2-S

How pressure U'a • 915
Water temperature t)C
Test duration sec
Volume displacement Itr
Start reading m3
End reading m3
Difference Itr
Difference %
Actual flow rate Itr. hour
Variance to average

1X0
119

100.350
9.90560

10 00638
100.78

0 .43%
3035.80

999.25%

915
18,5
119

100 330
10.00638
10.10717

100.79
0.46%

3035 19
1009.45%

915
18.5
120

100,360
10.10717
10.20841

101 24
0.88%

3010.80
-0.29%

915
18.3
119

100.347

100.94
11.59%

3027 22
Pa-ss

REMARKS
Box configureation with ball valve upstream from meter. Valve opening "22 5 degree OPEN" Meter in series with two others of same mako.
Tested at 5 flows to SABS 1529-1 and two others as per selection of SIGNATURE GRAPH.
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Water Meter - Test Report
Applicable Regulation Tnt type;
SAJJS 1529-1 1994, section *>.4 and A-l.2h Customer:
Meter Site: "3" , Qp = 1,5 m3/h Manufacturer-
Meter Class: " B "
Magnetic drive Mo Meter Type:
Route No: 3 Flow orientation:
Receipt reading: P Group:
Model: Working Pressure:

WRC Project
WRC

Print date:
Print time:
Revised
File No.:
Report No.
Test No:

2-4 March 2000
02:43.32 PM

lS'06/99
WRC22.5.r«

357l,9305<T/KJ!9
9828-02

Meter Serial U
Tut bench position

FLOW RATE

100 li/hour

Model AI 1

Flow pressure kPa
Water temperature oC
Test duration »ec
Volume displacement ltr
Start reading m.3
End reading ro3
Difference ltr
Difference %
Actual flow rate ltr hour
Variance lo average

lest * I
« 3

330
21 5
362

10 013
10-15416
1044421

10.05
0.37%

9-J58
-0.(19%

Test * 2
«3

3.' '
21 5
354

10 013
10.44421
10.45424

10.03
0.17%
101.33
0.11 0/"

Test i 3
o I

300
21.5
356

10-010
10 45424
10.46428

10 04
0.30%
101.22
0.02%

aver. 1 -3

320
21 5
357

10.012

10.04
0.28%
100 87

P.W.

FLOW RATE
(Meier curve)

500 It/hour

Hov. pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start readina m3
End rendin« m3
Difference ltr
Difference %
Actual flow rate Itr/hour
Variance to average

> >5
: i 5

73
10 047

10 46428
10.47456

10 28
2 J 2 %
49 5.47

-O.f%

3.-5
21,5

71
10.048

10.4745ft
10 48475

10 19
1.41 "4
509.48
0.33%

335
21.5

71
10.039

10,48475
10 49494

10 19
1.50%
509 02
0.24%

335
21 5

72
10.045

10.22
1.75%
504.57

Pass

How pressure kPa
Wafer temperature oC
Teat duration sec
Volume displacement ltr
Start rciidinu m3
Fnd reading m3
OrTerence ltr
Difference %
Actual flow rate Itr.hour
Variance to average

Flow pressure kPa
Water temperature oC
Test duration sou
Volume displacement ltr
Start reading m^
End reading m3
Difference ltr
Difference %
Actual How rate ltr.hour
V:»rtance to average

I- iijiA pressure kl'-i
Water temperature o<L"
Test duration sec
Volume displacement ltr
Start reading m3
End readinu m3
Difference ltr
Difference %
Actual flow rate llr.Tiour
Variance to average

Test Place
Test Dute

Testing Officer

SABS Pretoria
09'07/98

Date:

Signed

Manager Date: /_

Signed
E8
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Water Meter - Test Report
Applicable Regulation Test type:
SABS 1529-1 1994, section 6.4 and A 4.2h Customer :
Meter Size: "3" .Qp = 1,5 mJ/h Manufacturer:
Meier Class: "B"
Magnetic drive No Meter Type:
Route No: 3 Flow orientation:
Receipt reading: 6.23"39 P Group:
Model: Working Pressure:

WRC Project
WRC

Print date:
Print time:

Revised
File No.;

Report No.:
Teat No:

28 March 2000
09:4-:J5 AM

15/06/99
wrctst-l.rex

3571/930507/R29
9827-01

Meier Serial tt
Test bench position

TEST FLOW RATKS

"IT
30 Itr/h

ideal <*•-0.5 °'o

Model AI 1

Flow pressure kPa
Water temperature oC
Tesl duration sec
Volume displacement !tr
Start reading m3
Fnd riiadmu m3
DitVcience Itr
Difference %
Actual flow rate Itr/hour
Variance to average

Test tf 1
<i 1

33!
195

1157
10 030

6.43867
6.-14S95

10.28
2.49%

31.21
n.oi%

Test H 2
ft 1

335
195

1174
10.019

6.44895
6.45921

10.26
2.41%

30.72
o.i n%

Test tt 3

ft 1
}??•
19 5

11 "6
10 027

6.45921
6 46950

10.29
2.62%

30 (>9
-0.12%

a\er. 1 -J

335
19.5

1169
10.025

10.28
2.51%

30.87
Pass

"B"
120 Itr/h

ideal *- 0 5 %

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Stan reading m3
F.nd reading m3
Difference Itr
Difference %
Actual How rate Itr hour
Variance to average

33?
19 5
2X4

9 9lJ7
6 47027
6.48023

9.96
-0.37%
126^2

-0.0»%

335
19 5
2S2

9.999
6.48023
6.49018

9 95
-0.49%
127 65
0.04%

3.-5
19 5
283

9 9"y
6.5OG21
6.51016

9 95
-0.49%

{2~> 20

0.04%

335
19.5
283

9.998

9 95
-0.45%
127 19

Pass

0.5 Qp

-A'1 t o - i r
750 Hr/hour

ideal • • - 0 2 %

Fiov\ pressure kPa
Water temperature oC
Tern duration sec
Volume displacement Itr
Start readme mi
Find readinq m3
Difference llr
IKiTereneu %
Actual flow rate lir hour
Variance to average

325
17.0
524

100.230
6 51016
6 61065

100 49
0.26%
6R8 60

-0.02%

330
17.5
520

100.150
6.61065
6.71103

100.3H
0.23%
693 35
0.01%

3.-0
19.5
525

100.290
6.71103
6 81154

100 51
0.22%
6X"' "0
0.02%

328 1
18.0
523

100.2231

100 46
0.24%
o89 87

Puss

1.00 OP

"A" io "D"
15D0 ( t r /hour

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement llr
Stan reading m3
End reading mJ
Difference itr
Diflfrence %
\ . I U J 1 flow raie kr hour

ideal • - 0 . 2 ° - b Variance to average

3 10
l'JO
250

I0U 140
6.81154
6.91169

100.15
0.01%

1442.02
-0.01%

310
19 0
250

100.140
6 91169
7.01182

100 13
-0.(11%
1442 02
0.01%

310
19 0
251

100 0«0
7 01182
7.11190

100 08
-0.01%
143 5 5 5
0.01%

310 i
1901
250

100.123

100.12
-0.00%
1439 86

Pass |

I low pressure k.P;i
1.00 Qs V\ j'.cr tempcrauire oC

"A" lo "D"
3000 Itr hour

ideal - - 0 . 2 %

Test duration sec
Volume displacement ly
Surt reading m3
Knd readme ni3
Difference Itr
DifTerence %
.Venial flow rate llr •'hour
Variance (o average

820
19 5
126

100.420
7.1120b
721311

101.05
0.63%

2S69 14
0.00%

820
19 5
125

100 400
7.21311
7.31410

101.05
0.65%

2891.52
-0.02%

8Z0
19 5
125

100 380
731416
741516

101.00
0.62%

2890.94
0.01%

820 i
19 5
125

100.400

101.03
0-63%

2883.83
Pass

REMARKS
Box configureation with ball valve upstream from meter. Valve opening "F JLL OPEN" Meter in series with two others of same make.
Tested at 5 flows to SABS 1529-1 and two others as per selection of SIGNATURE GRAPH.
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Water Meter - Test Report
Applicable Regulation Test type:
SABS 1529-1 1994, section 6.4 and A 4.2h Customer:
Meter Size: " 3 " , Q p - 1.S m3/h Manufacturer:
Meter Class: "B"
Magnetic drive No MeterType:
Route No: 3 Flow orientation:
Receipt rending: 6.23739 P Group:
Model: \\'irking Pressure:

WRC Project Print date:
WR(_ Print time:

Ri^ised
File No.:
Report No.
Test No:

28 March 2000
09:52:07 AM

15/06/99
wrctst-l.re*

3571/930507R29
982-01

Meter Serial U
Test hench position

FLOW RATE
(Meter curve)

104) It/hour

Model AI 1

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading m3
Fnd reading m3
Difference Itr
Difference %
Actual flow rate Itr hour
Variance to average

1'est » 1
- 1

325
19 5
357

10 020
9 05873
9.06873

10 00
-0.20%
101 04
0.05%

Test u 2
= I

325
19 5
358

10.015
9 06873
9 07S73

10.00
-0.15%
100 71
0.00%

Test a 3
" 1

19 5
358

io o;o
9 0-8-3
y 088~4

10 01
-0.10%
100 "6

-0.05%

a^e^. 1 3

325
19 5
35S

10 0IS

10 00
-0.15% !
100.84;

PasH

FLOW RATK
(Meter curve)

Flow pressure kPa
Water temperature nC
Test duration sec
Volume displacement Itr

500 It/hour • Start reading m3
End reading m3
Difference Itr
Difference %
Aaiul tlow rate Itr hour
Variance to average

20 0
72

10.049
9 08*74
9.09894

10 20
1.50%
502 45
0.17%

n )
20.0

72
10 043

') 09894
9.10915

1021
1.66%
502.1?
0.01%

330
20.0

'2
10.043

9 10915
9.11938

10!3
1.86%
502 15
0.19%

330
20.0

72
10.045

i

10 21
1.68%
502 25 '

Pass

How pressure kPa
Water lemceralure oC
Test duration sec
Volume displacement Itr
Start reading m3
Fnd reading m.1
Difference Itr
Difference %
Actual flow rate Itr/hour
Variance to average

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading mi
End reading m3
Difference Itr
DifTeren<e %
•Viii.il tlow r.n^ Itr hour
V jn.iiKL' to m erage-

Flow pressure kPa
Water temperature o<J
Test duration sec
Volume displacement Itr
Stan reading mJ
End reidinu ni.3
Difference Itr
Difference %
Actual flow rate Itr hour
Variance to avcragt

Test Place
Test Date

Testing Officer

SABS Pretoria
02/07/98

Date: /

Signed

Manager Date: /

Signed ___ E10



Water Meter - Test Report
Applicable Regulation
SABS 1529-1 1994, section 6.4 jnd A 4.2h
Meter Size: " 3 " , Qp - 1,5 m3/h
Meter Class: "B"
Magnetic drive No
Route No: 3
Receipt reading:
Model:

Test type:
Customer :
Manufacturer:

Meter Type:
Flow orieniatinn;
P Group:
Working Pres:.ure;

WRC Project
WRC

Print date:
Print time:

Rev bed
File No.:

Report No.:
Test No:

24 March 201)0
02:45:49 PM

1606/99
WRC45T.rcx

5421/93O5O7/K29
991901

Meter Serial 8

Test bench position

TEST FLOW RATES

"B"
30 Ltr/h

ideal • ' - 0 . 5 %

Model AI 1

Flow pressure IcP.i
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading m3
End readirm m3
Difference Itr
Difference %
Aetnai tlow rale Itrhour
Variance to average

Test U 1
« j

335
21.0
1134

10.022
1! f 1038
I! f1927

8.89
-11.30%

U.82
O 28%

TestU 2
s 3

335
2! li
1108

10.035
1 1 61927
II 62X11

X 84
-11.91%

32.60
0.34%

Test U 3
••> 3

335
21 0
1110

10 024
11.62811
11 63698

8.S7
11.51%

32.51
•0.06%

aver. 1 -3

315
21 L)

1 1 1 7

10 027

8.87
-11.57%

32 31
Fail

"B"
120 ltr/h

ideal - - 0 ? " o

How pressure k_Pa
Water temperature oC
Test duration see
Volume displacement Itr
Start reading rn3
End reading m3
Difference Itr
Difference %
Actual How rale Itrhour
V iiriance to average

325
21 0
286

10 009
11 55077

11.560"'5
9.98

-0 29%
125 9y
0.05%

325 325
21.oi 21 0

10.011
277

10.011
11.56075! 11.57072
1 1 57072

9 97
0.41%
130 11

11.58070
9 98

-0.JI%
130 11

0.07%: -0.03%

325
21 1)
280

L 0.010

9 08
-0.34%
128 70

Pass

0,5 Qp

"A" to"D"
750 Itr/hour

llou pressure kl'a
Water temperature oC
Test duration sec
Volume displacement Itr

320
20.5
483

100.160
Start reading m3 1110457

End reading m3
Difference Itr
Difference %
Actual How rate Itr hour

11.J0454
•)9 97

-0 19%
7 46 53

ideal -t--0.2°i> | Variance to average -0.01%

3 20 320
20.5
485

100.240
11 30454
11.40457

100.03
-0.21%
744 05
0.01%

20.5
485

100 200
1 1 4O45~
11.50458

10001
-0.19%
743 7?

-0.01%

3 20
20 5
484

100 200

100 00
-0.20%
744 7S

1'ass

i.oo Qp

"A" Co"D"
1500 Itr/hour

j ideal --0 2 %

Mm*, pi.-v-.ure kP.t
W.iicr temperature oC
Test duration sec
Volume displacement Itr
Start reading m3
End reading m3
Difference Itr
Difference %
Actual tlow rate Itrhour
Variance to average

3 1 • >
20.0
249

10)090
10 i; 03^0
11.1.0414

100.24
015%

1417 08
-0.06%

310
20.0
248

100 ]40
1 1 00414
11.10436

100.22
0.08%

1453 65
0.01%

310
20 D

310
20 0

2501 249
100 180

11 10436
! 1 20457

100 21
0.03%

1442 59
0.06%

100 137

100 22
0.09%

1 447 ~t,

Pass

1.00 Qs

"A" to"])"
3000 Itr/hour

i d e a l • • " • ' - 0 2 %

Flow pressure kPa
Water temperature oC
Test duration see
Volume displacement Itr
Start reading m3
Fnd reading m3
Ditlcivnce- Itr
Difference %
Actual tlow rate Itrhour
Variance to average

9 ' 0

19?
118

100 450
10.60009
10.""0138

U1.29
0 84%

30i4 58
-0.02%

' i ;5 : 915

1 19
100 450

10.70138
10.80268

101 30
0.85%

3038.82
-0.03%

119
100.440

10.80268
10.90390

101.22

3038.52
0.04%

913
I1' 5
119

100.447

101.27

0.82%
3U47 26

Pass

REMARKS
Normal manifold installation with meter rotated 45 degrees from th3 vertical
Tested at 5 flows to SABS 1529-1 and two others as per selection of SIGNATURE GRAPH

El t



Water Meter- Test Report
Applicable Regulation
SABS 1529-1 1994, sect.
Meter Stie:
Meter Class:
Magnetic drive
Route No:
Receipt reading
Model:

on 6 4 and A 4 2h
"•3". Op - 1.5 m3'h
•B"
No
3

Test type:
Customer :
Manufacturer:

Meter Type:
Flow orientation;
P Group-
Working Pre*sur*

WRC Project
WRC

Print dale:
Print time:
Revised
File No,:
Report No.
Test No:

24 March 2000
02 45.49 PM

16/06/99
WRC45T.rei

542 l/9305(T /R29
991901

Test Place
Test Dale

Toting Officer

SABS Pretoria
15/05/99

Date:

Signed

Manager Date: / /_

Signed

Meier Serial #
lest htneh position

FLOW RATE
(Meter curve)

100 Itr'hour

Model AI1

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start readmit mi
End rcadina m3
Difference Itr
Difference %
Actual flow rate Itrhour
Variance Id jverage

Test # 1 Tesl » 2

21 5
3«>4

10.014
11 580^0
11.59060

9.'»
•1 14%

99'H
• 0.07"/o

325
21.5
362

10 014
11 5W6O
1160049

-1.24%
99 59

f) 03°-

Test ttZ

325
215
362

10014
11 60049
11.61038

9 89
-1 24%

99 59
ll.t)J%

aver. 1 -3

325
21 5
363

10 H14I

9 891
1 20%
99 40

Pass

FLOW RA'IE
i Meier cun et

500 Itr/hour

Flow pressure kPa
Water temperature oi"
Fesi duration sec
Volume displacement Itr
Start readme rn3
End rtiadinu m3
Difference Itr
Difference °/o
Awtujl flou. rate Itrhour
Variance In average

3 20
20 5

'̂ 3
1O074

11.52020
11.53011

10. M
U5'/o
496. (0

•0.14"/o

32)
20 5

10.0M
11.53041
H.540ft0

10.M
1.250/o
4%. 31

-0.04%

320
20 5

73
1(1 066

i1 54061
11 55077

11) 17
1.03%
496 41
(1.18%

320
20.5!

731
10.068

10 19 1
1 2 1 % |
496.50

Pass

h'low pressure kPa
Water tcmperalure oC
Te5l duration sec
Volume displacement Itr
Stan reading ml
End reading m3
DitFerence Itr
Difference %
Aciual llow rale itr hour
Variance to ;iveraj>«

Fluw pressure kPa
Water ternpeTature oC
Test duration sec
Volume displacement Itr
Start rcadina m3
End reading m3
DilTerence llr
Difference %
Actual How rate Itrhour
Variance t» average

Klow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Stan reading m3
End reading m3
Difference Itr
Difference %
Actual flow rale llr hour
V ariiinrc lit avcra«e

E12
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Wattr Meter- Test Report
Applicable Regulation Test type.
SADS 1529-1 1994, section 6.4 and A 4.2h Customer :
MeUr Size: "3 ' ,Qp = 1,5 m3'h Manufacturer
Meter Class: " B "
Magnetic drive No MeUr Type:
Route No: 3 Flow orientation:
Receipt rending: 6.23739 P Group:
Model- Working Pressure:

WRC Pruject
WRC

Print date:
Prim time:

Reviled
File No.:

Report No.:
Test No1

24 March 2000
02:50:28 I'M

15/06/99
\VRC45 rei

J571/9J0507/R29
9827-01

Meter Serial **
Tot bench position

TEST FLOW RATKS

"B"
30 Itr/h

i d e a l •• • - 0 5 : ' i .

*B'
12» Itr/h

\deal - + - 0 5 %

0 5 Q P

•A" to"DH

750 Hr/hour

ideal ----O 2 %

1 00 Qp

'A* to "D"

1500 Ur/hour

ideal "'--0 2 %

Model AI 1

Flow pressure lePa
Water temperature oC
Tesi duration set

Volume displacement Itr
Stan reading mJ

End reading mJ
Difference Itr
Difference V.
Actual flow rale Itr'hour
Variance to average

Test * 1

" 3
330

21 0
1169

K 020
7 7WgJ

7S)51'J
10 35

3.: 9%
;ox6

-0.11%

Test tt 2
a 3

330

20 5
1140

10 030
7 80519
7 81562

10 43
3.99%

31 t,7
-0.80%

Flow pressure kPa
Water lemperature oC

Test duration sec
Volume displacement Itr
Start reading m3
End reading m_3

Difference Itr
Difference %
Actual fiowi rate luvhour
Variance to average

330

20 0
330
;oo

301| 301
C 9941 9 993

7 81573
7 84580

10 07
0 "6°/o
119 53

-0.20%

Flow pressure KPS
Water temperature oC

Teat duration sec
Volume displacement Itr
Stan readina m3

End readme rn3
DilTerence Itr

Difference %
Actual How rate l[i.'hour
Variance to averaRe

325
175
529

IOC 200
7 8..58K
7 9ri594

lCOOf>

-0.14%
6f-\ m
0.('0%

7 84580
7R5^82

10 02
0.27%
119 52

0.29%

31?
175
534

100 150
7 96594
8 06599

1Od 05
-0.10%

O7S 17
-004%

Flow pressure kPj
Water temperature oO
Test duration sec
Volume displacement lir
Stan reading m3
Er.d readmit mJ
Difterence Itr
Difference %
Actual flow rate lirhour
Variance to average

T i !

l')0
253

HX !00
8 l'»02
8 2->5!Ki

o.;2%
1414 35
-O.C8%

} -• J

IS 5
254

100 150
8 265'>1
8 .16*71

99 81
-034%
1419 45
0.04%

T,st#J
tt 3

330
20 0
1145

10 032
7 SI'61
7 S2?8S

10 26
2.27%

aver 1 -3

330
2 0 ^

10 027

10 35
J.18%

31 541 11 ;.i
0.91%<Pass

330
2'T0
302

gi>05

7 85S82
7 86588

330
20.1
301

9 994

10 061 in 05
0.6S°'<,

1 1 ') 1 5
0.56%
1 W4i-

0 . 0 9 % 1 Pass

325j 325
17 5
>35

100 200
S00599

S 1(J602

100 03
-0.17%

674 24
0.03%

}^>

18 5
254

!00 14i)
3 3OS71

8 46550
9Q 79

-0.3 5 %
14193;
O.OS9/-

175
533

10O 18"

MV1O5

-0.14%
677 08

Pass

; : ^

187
254

100 130

0.30%

u;; :v.
Pass

I 00 Qs

•A" to"D"
3000 Ur/hour

ideal • • 0 2 "o

Flow pressuje r^P&

Watei temperature oC

Test duration sec
Volume displacement Itr
Sun re.idinn m3
End reading rn3
Dificrcnce Itr
Difference •/•
Actual tlow rate ltr'h<iur

Variance to 4verafie

• ; i u

19 5
US

KH 450
8 5^742
S 6 -K23

1(0 Bl
0 = 6 %

3OM 58
-0.12%

-n:
IL>5

119

100 4IMI

8 65823
8 75Rl'ft

100 73
0.33%

3037 31
0.01%

'J15
19 f
119

100 430
* 75K9o
8 85971

100 75
0.32%

3O3K 22
0.02 °o

yi 3
19 5
119

100 47.7

100 76
0 3 4 %
3OJ6 6<

Pass

REMARKS
Box configurealion with ball valve upslream Irom meler Valve opening "45 degree OPEN" Meter in series wilh Iwo olhers of same make.
Tested at 5 flows to SABS 1529-1 and two others as pei selection of SIGNATURE GRAPH.

E13



Water Meter - Test
Applicable Regulation
SABS 1529 1 1W, seel
Meter Size:
Meter Class:
Magnetic drive
Route .No;
Receipt reading:
Model;

Report

on 6.4 and A 4.2h
"3",Qp - 1.5 m3/h

"B"
No
3
6.23739

Tesl type: WRC Project
Customer : WRC
Manufacturer:

Meter Type:
Flow orientation:
P Group
Working i'reiiure.

Print date:
Print time:
Revised
File No.:
Report No.:
Tesl No:

24 March 2000
025028 PM

15/06/99
WRC45.rei
357I/930507/R29
9827-01

Test Place
Test Date

Testing Officer

SABS Pretoria
03/07/9K

Dale: _/_

Signed

Meter Serial «
lest bench position

FLOW RATE
fMeter curve)

100 Itr/hour

Model AI 1

Flow pressure kPa
Water temperature oC

Test « 1

335
195

Test duration sec 1 359
Volume displacement llr 1 10.013
Start rcadin« m3 H 8 46799
End readinn rn3
Difference ltr
Difference %
Actual flow rate itr.Tiour
Variance to average

8 47799
10.00

-0.13%
100 41

•0.06%

Test t 2
3 1

335
19 5
359

10.019
8.47799
8 48799

10.00
-0.19%
100 47

-0.00%

Test # J
^ i

335
19.5
359

10.015
8.48799
8 49798

9 99
-0.25%

100 43
0.06%

•ver. 1 -3

335
195
359

10.016

10.00
0.19%
100 44

Pass

FLOW RAT F.
(Meter curve I

SOO Itr/hour

I- low pressure kPa
Water temperature oC
Test duration sec
Volume displacement Iti
Start reading m3
End reading m3
Difference ltr
Difference %
Actua! flow rale ltr hour
Variance ID average

335
19.5

71
10.040

8.49798
8.50714

9 16
-8.76%

535
19 5

72
H) 040

8.50714
8.51729

10.15
1.10%

50') 07i 502.00
-3.17%

33?
1<>5

7"!

10.045
8.51729
S 52748

10.19
1.44%
502.25

- 3 . 5 2 . O / Q

335
19.5

72
10.042

9.83
-2.07%
504.42

Pas.%

Him pressure l>Pa
Water temperature oC
Test duration sec
Volume displacement ltr
Start reading m3
F.nd readina m3
DiiYerence ltr
Difference %
Actual tltiw rntc ltrTiour
Variance to average

Flow pressure ki*a
Water lemperature oC
Test duration ?ec
Volume displacement Itr
Start reading m3
Fnd reading m3
DilTcrence ltr
Difference %
Actual flow rate Itrtiour
Variance lo average

How pressure kPa
Water temperature o(̂
Test duration we
Volume displatement !tr
Start reading rn3
End readinK m3
DifVercnce ltr
DifferencL- %
Actual flow rate ltr hour
Variance to average

Manager

SABS Water meter laboratory (012) 428-7089

Date: /_

Signed

WRC4S rex E14



Water Meter - Test Report
Applicable Regulation Test type:
SABS 1529-1 1994, section 6.4 and A 4.2h Customer :
Meter Size: "3" ,Qp= 1,5 m3<h Manufacturer:
Meter Class: "B"
Magnetic drive No Meter Type:
Route No: 3 Flow orientation:
Receipt reading: P Group:
Model: Working Pressure:

WRC Project
WRC

Print date:
Print time:

Revised
File No.:

Report No.:
lest No:

24 March 2000
02:23:23 PM

16/06-99
URCfit.rex

5421/93050"7R29
991901

Meter Serial »
Test bench position

TEST FLOW RATES

"13"
30 Itr/h

ideal - 0 5 %

Model A11

Flow pressure kPa
Wuior temperature oC
Test duration see
Volume displacement Itr
Start reading m3
F.nd reading m3
Difference lir
Difference %
Actual flow rate Itrhour
\ uriani'f to awr.ige

Test P 1
# 3

335
19?

1117
10 024

12.70319
12 71353

[0.34
3.15%

32 31
-0.20%

Test ft 2

335
19.5

1117
10.019

12 71353
12.72385

10 32
3.00%

32 29
-0.05%

Test ft 3
* 3

33?
19.5

1119
10.039

12.72385
12.73416

10.31
2."0%

12 30
tl. 2 5%

a%er. 1 -3

335
19 5

1118
10.027

10 32
2.95%

3 2.30
Fail

"B"
120 Itr/h

ideal • - 0 5 %

Flow pressure kl'a
Water temperature oC
Test duralion sec
Volume displacement Itr
Stan readme m3
End readme m3
Difference Itr
Difference %
Actual How rate Itr hour
Variance to average

320
19.5
280

10010
12.64304
12 65331

10 27
2.60%
128 70

-2.37%

320
19 5
281

10011
1265331
12 66314

9.83
l.S1%
128 25
2 .04%

320
19 5
282

10010
12.66314
12 67314

10 00
-0.10%
127.79
0.33%

320
19 5
281

10.010

10 03
0.23%
128 25

Pass

0.5 Op

"\" to"D"
750 Itr/liour

ideal r . 0 2 %

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Stan readme m3
End reading m3
Difference Itr
Difference %
-\i.tuai How rate Itr hour
Variance to average

320
20 0
481

IOC 220
12 31232
12.4123';

100 07
-0.15%
746 98
0.01%

320
20 0
4K 1

100 140
12 41239
12.51239

100.00

-0.14%
746 39

-0.00%

320
20 0
483

100 240
12 51239
12 61249

100 10
0.14%
747 13
0.00%

320
20.0
483

100 200

100 06
-0.14%
74t> 83

Pass

1 00 Qp

"A'" to "D"
1500 Itr/hour

idea] - - 0 2 %

Flow pressure WPJ
Water temperature oC
1 est duration sec
Volume displacement Itr
Start reading m3
1 nd readme m3
Difference lir
DilTerence %
Actual tluw rate Itrhour
Variance to average

290
20.0
246

100 090
12 01229
I 2 . 1 1 2 2 X

99 99

-o.ion
1464 73
0.02%

; • > ( ]

20 0
242

100.120
12 1122S
12 2123(»

100.08
-0.04%
1489 39
-0.04%

290

20 0
242

100 050
12 21236
12 31232

99 96
0.09%

1488 35
0.01%

290
20 0
243

100 087

100 01
-0.0K%
1480 73

Pass

1 00 Qs

"A" to"D"
3000 Itr/hotir

ideal — 0 2 %

Mow pressure k.Pa
Water temperature oC
Test duration set;
Volume displacement Itr
Start reading m3
Knd reading m3
Difference Itr
Difference %
Actual How rate Itr hour
Variance to average

8ti0
19.5
12!

100.430
11.70998
11 81054

100 56
0.13%

2988 00
0.21%

860
19 5
119

100.420
11 81054
11 91140

100 Sd
0.44%

3037 92
0.111%

860
19 5
120

100.450
11 91140
i ;01229

100 89
0.44%

3013 50
-0.10%

8t>0
19 5
120

100 433

100 77
0.34%

3013.00
Pass

REMARKS
Typical above the ground meter installation
Tested at 5 flows to SABS 1529-1 and two others as per selection of SIGNATURE GRAPH. E15



Water Meter - Test Report
Applicable Regulation Test type:
SABS 1529-1 1994, section 6.4 and A 4.2h Customer :
Meter Size: " 3 " , Qp n 1,5 m3/h Manufacturer:
Meter ("lass: "B"
Magnetic drive No Meter Type:
Route No; 3 Flow orientation:
Receipt reading; P Group:
Model: Working Pressure:

WRC Project
WRC

Print dale:
Print rime:
Re% bed
FUe No.:
Report No.:
Test No:

24 March 2000
02:23:23 PM

16706/99
WRCfiLrei

5421,930507/ R29
991901

Meter Serial n
Test bench position

FLOW RATK
f Meter curve)

100 Itr hour

FLOW RATK
(Meter curve 1

500 Itr-liour

Model AI 1

Flow pressure liPa
Water temperature oC
Test duration sec
Volume displacement llr
Start readine m3
End reading mJ
Difference llr
Difference %
Actual tluw r.itc Itr'hour
Variance to average

Test fc 1
a }

320
195
3C0

10.025
12.67314
12.68315

10.01
-0.15%
10025

Test tt 2
~ 3

320
19 5
363

10019
1268315
1269317

10 02
0.01%
99 .16

0.11% -0.05%

Test« 3
= 3

325
21.5
362

10.019
12 69317
12.70319

10 02
0.01%

99 64
-0.05%

aver. 1 -3

322
20.2
362

10.02)

10.02
-0.04%

99 75
Pas*

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement llr
SLan reading mJ
End reading m.)
Difference Itr
Difference %
Actual How rate Itr hour
Variance to average

320
19 0

73
10 066

12.61249
12 62271

10.22
1.53%
496.41

-0.39%

320
19 0

73
10 070

12.62271
12.63293

10.22
1.49%
496 60

-0.35%

320
190

73
10.070

12.63293
12.64304

10.11
0.40%
496 60
0.74%

320
1 9 0

73
10.069

10.18
1.14%
496.54

Pass

Mow pressure kPa
Watertemperature oC
Test duration sec
Volume displacement Itr
Start reading m3
End readme mJ
Difference Itr
Difference %
Actual How rate llrhour
Variance to average

r low pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading mi
End reading m3
Difference Itr
Difference %
Actual Mow rate Itr'hour
Variance to average

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement llr
Start reading m3
End reading m3
Difference Itr
Difference %
Actual How rate Itr hour
Variance to average

Test Place
Test Date

SABS Pretoria
20/05*99

Testing Officer Daw: Manager Date E16



Water Meter- Test Report
Applicable Regulation Test type:
SABS 15:9-1 1994. section 6.4 and A 4 2h Customer :
Meter Size: " 3 " . Qp =• 1,5 m3/h Manufacturer:
Meier Tlass: " B "
Magnetic drive No Meter Type:
Route No: 3 Flo* orientatiun:
Receipt reading: 0.83699 P Group:
Model; Working Pressure

WRC Project
WRC

Print dale:
Print limi1:

Revised
File No.:

24 March 2000
02 30:01 PM

15/06/99
WRC sig.rei

Report No.: 3571/123456/R000/a
1'est So: 981502

Meter Serial **

Test n»-nch pmidun

II) L/h

ideal <"+-0.5 %

Model AI 1

Flow pressure kPa
Water temperature oO
Teal duration sec
Volume disnlaccmeni Itr
Slart reading m3
End reading m3
Difference Itr
Difference %
Actual How rate Itr hour
Variance In average

Test U 1
S 1

325
20 5

3256
10 Oil

2.59117
2 60104

9.87
-1.41%

11.C7

o.i on

Test tt 2
=> 3

325
20.0

3280
10.011

260!04
2 61093

9 89
-1.21%

10 99
0.10%

Test tt 1

» 3
3 25

20.0
3301

10.011
2.61093
2.620S1

9.88
-1.31%

10 92
0.00%

aver. 1 -3

339 j
22.0

3471
10.01 I j

9.88
-1 .31%

10.381
Pass

15 l/h

ideal ••+-0.5 %

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start rcadina m3
End reading m3
Difference Itr
Difference %
\ctual How rate llrhour
Variance to iiverage

20 l/h

ideal • +- 0.5 %

flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Surt rcadina m3
End reading m3
Difference Itr
DifTerence %
Actual flow rale llrhnur
Variance to average

325
20.0

2303
10 013

2.620? I
2.63 IC2

io.: i
1.97%

15.65
0.37%

'25
20 0
2311

10.013
2.63102
2.64126

10.24
2.27%

15 60
0.07%

325
21.0

2305
10.013

2.64126
2 65155

10.29
2 7 7 %

15.64
-0.43%

325
20.3

2306
10.013

10 25
2.33%

15 f.3
Pass

20 5
| 7W

10.018
2.65155
2.66185

10 30
2.81%

2OC5
0.03%

325
20 5
1802

10013
2.66185
2.67213

10.28
2.67%

20.00
0.18%

; i *

20.5
1810

10015
2.67213
2.68245

10.32
3.05%

19.92
-0.20%

325
20.5
1804

10.015

10 30
2.84%

19 99
Pass

22.5 l/h

ideal <f- 0 5 %

Flow pressure kl\i
Water tempt-rature nC
Test duration sec
Volume displacement Itr
Slan reading m3
End reading m3
Difference llr
Difference %
Actual flow rate llr/hour
Variance to average

3;s
20.5
1676

10.015
2.68245
2.692" 1

10 16
2.45%

21 51
-0.02%

;""̂
20.5
1625

10 018
2.69271
2.70299

10.28
2.62%

22.19
0 !!)%

325
20 5
1626

10018
2 7029')
2.71323

10.24
2 22%

22.18
0.21%

*25
20.5
16421

10 017

10 20
2.43%

21.96
Pass

30 l/h

ideal -•-•0.5 "b

Mow pres-'iinu kPa
Water temperature QC
Test duration sec
Viilume displacement Itr
Start readinn m3
KnJ rcadinn m3
Difference llr
Difference %
Actual How rate Itrhour
Variance to average

Differential How Itr ri
Differential pressure kPa
Manifold pressure kPa
Pressure test kPa
Pressure tcsl minutes

325
20 0
11^4

10.020
2 71323
2.723 51

10 :s
2.59%

30.: 1
-1.10%

3 25
21 0
1186

10 020
2.72351
2.73360

10.09
0.70%

30.41
1180%

3 25
21 0
1189

10 020
2.73360
2 74374

10 14
1.20%

30 34
0 30%

325
20.7
1190

10.020

10.17
1.50%

30.32
Pass

500 750

See final test shed

1500 3000

SABS Ujter meter laboratory (012) 428-7089 WRC-sig rex Page 1 of 5
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Waier Meter - Test Report
Applicable Regulation Test type:
SABS 1529-1 1994, section 6.-1 and A 4.2h Customer :
Meter Size: " 3 " , Qp = !,5 mJ/h Manufacturer:
Meter Class: "B"
Magnetic drive No Meter Type:
Route No: 3 Flow orientation:
Receipt reading: 0.83699 P Group:
Model: Working Pressure:

WRC Project
WRC

Print date:
Pnnt time:
Revised
File No.:
Report No.:
T « i No:

24 March 2000
112:3001 PM

WRCig.rex
357|/12J4S6/T*0OO/a

981502

Meter Serial #
Test bench position

40 l/h

i d e a l • • * - ( ) 5 %

50 t/h

ideal - - -0 5 %

Model AI 1

Flo* pressure kPa
Water temperature oO
Test duration sec
Volume displacement iu
Surl readme m3
End reading m3
Difference ltr
Difference %
Actual tlow rale ltr'hour
Variance to average

Test tt 1
a }

315
21 0
844

10 02!
2 74374
2.75381

10 07
0.49%

42.74
0.22%

Tett tt Z
a Jl

325
21.0
856

10D2I)
2.75381
2.76391)

HI 09
0 70%

Test « 3
" 3

325
210
872

10.1)16
2 76390
2.77401

10 11
0.94%

4 ; 14 4! 35
0.01% -0.23%

a*er. 1 -3

325
21 0
857

10 019

10 U9!
0.?l%j

42.07
Pass

Flow pressure kP«
Water temperature oC
Teal duration sec
Volume displacement ltr
SUrt reading m3
End reading m3
Difference ltr
Difference %
Actual flow rate Itr.hour
Variance to average

3251 325
20.5
728

10 01!)
2.774(11
2.78404

10 U3
0.11%

49 54

-0.!rt%

20.0
714

10.016
2.78404
2.79404

10.00
-0,16%

50 50
0.11%

3:5
20 0
720

1001
2.79404
2.80404

10 00
-0.11 %

50 05
0.06%

325
20 2
721

10 015

10,01
-0.05%

50 03
Pass

75 l/h

idea l • — 0.5 flo

Flow picssurc kPa
Water temperature oC
Test duration sec
Volume displacement ltr
Start read ins m3
End reading m3
Difference ltr
Difference %
Actual flow rate ltr hour
Variance to average

325
20.5
479

10.020
2.804C4
2.81402

9.S8
-0.40%

75.31
-0.01%

325
20.0
489

10.021
2.81402
2,82400

9 9 8
0.41%

73.77
0,00%

325
20.0
475

10 021
2.82400
2.83398

9 98
-0 41%

75.95
0.00%

325
20 2 j
481

10021,

9.98 1
-0.41%

75.00

100 l/h

ideal ->-() .5%

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement ltr
Starl read mi; m3
End reading m3
Difference ltr
Difference %
Actual flow raic llrhour
Variance to average

325
20 5
358

10 009
2.833^8
2.84391

9 93
-0.79%

}2i
20 5
358

10 009
2 84391
2.85386

9 95
0.59%

101)65 100.65
0.2J% 0.03%

'25
21.0
3?X

10 021
2.35386
2.8A185

9 99
-0.31 %
100,77

-0.25%

325
20.7
358

10.013

9 9 6
-fl.56%
100.69

120 l/h

ideal •:*-•() 2 %

1- low pressure kPa
Water temperature nC
Tesi duration sec
Volume displacement !tr
Start readme m3
Hnd reading mi
Difference ltr
Differem-i' %
Actual How rate Itx.'riour
Variance tn uwrage

325
20.5
2»y

10 010
2.863 Is 5
2.8735 1

10 06
0.50%
124.69

-0.64%

325
20.5
301

10.011
2.87391
2,88387

9 96
-0.51%
119.73
0.37%

20 5
300

10 0 i :
2.883K7
2.39384

9 97
-0 42%
120.14
0 28%

325
20 5
2971

10 011

10.00 j
-0.14%

121.48
pass 1 Tad

I est
Date

Testing Officer

SABS Pretoria
17/04/98

Date: Manager

Signed

Date:_

Signed

SABS Waist meier laboratory (01:) 4IB-"081> WRC-ug rex E18



Water Meter - lest Repurt
Applicable Regulaliun
SABS 1529-1 199-4, section 6.4 and A 4.2h
Meter Size: " 3 " , Op ^ 1,5 m3/h
Meter Class: " B "
Magnetic drive No
Route No: 3
Receipt reading: 0 R3699
Model:

Test type:
Customer :
Manufacturer:

Meier Type:
Flow orientation;
P Group:
Working Pressure

WRC
Print date: 24 March 2000
Print time: 02:30:01 PM

Revised 15/06/99
File No.: WRC-sig.rei

Report No.: 3S71/i23456/R(HH)/a
Test No:

Meier Serial H
Tesi bench position

200 1/h

ideal <+-<> 2 %

500 1/h

ideal •--*--0 2 %

Model AI 1

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement !tr
Start readmit m3
End reading m3
Difference Itr
Difference %
Actual How rate Itr hour
Variance In average

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start rcadm« m3
End reading mJ
Difference Itr
Difference- %
Actual flow rate Itrhour
Variance to average

Test tt 1

* 3
3 :5
21 0
185

10 010
2 893S4
2 90384

10.00
-0.10o'o
194.79

-0.05%

21.5
71

10.061
2.92382
2.934C0

10 18
l.lti°.'e

510 14
0.36° o

lest tt 2

" 3
325
21.0
180

10.010
2.90384
2.91383

9.99
-0 20%
200.20
0.05%

; T <

21 5
72

10.070
2.9.U00
2.94419

10.19
1.19%
503.50
0J6%

Test tt 3

= 3
325
21.0
131

10 006
2.91383
2.92382

9 99
-O 16%

I ' J Q . l l I

0.01%

325
21.5

72
10.062

2.94419
2.95448

10.29
2.27%
503.10
(I ~:"v,

aver. 1 -3

325
21.0
182

10

9.9')
0 15%
197.97

Pass

325
21 5

72
10.064

10.22
1.55%
505.56

1' ISS

1

675 1/h

idea! <+• 0.2 %

•?50 1/h

ideal • •-().?. °b

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading mi
End reading m3
Difference Itr
Difference %
Actual How rale Itr hour
Variance to averapc

Vlow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start readma m3
End reading m3
Difference Itr
Difference %
Actual flow rate llr hour
Variance to average

uo
21 5
538

100 080
2.954J8
3.054:-5

99 87
-0.2!%
669.6a
a.05%

• ?0
23 0
46!i

100.240
3.36375
3.4*362

99.87
-0.37%
77I.C8

- 0 1 1 %

320
21.5
532

100.140
3.05435
3.15436

100.0!
0.13%
677.64
0.03%

i ? O

23 0
465

100 150
>46362
3.56316

99.54
-0 61%
775.35
0.13%

320
21.5
533

100 150
3.15436
3 25436

100.00
-0.15%
676.44
0.01%

35u
23.0
468

100.100
3 56316
3.66279

99 61
•0.47%
770 00
0.01%

320
2 l . i l
534

100.123

'*) • '(,!

-0.16°i,i
674.57

Pass

330 |
23.0 1
467

100 163

99.68
-0.48%
772.14 1

I'ass

1000 1/h

ideai - -0 2 %

f-low pressure kPa
Water temperature oC
lest duration sec
Volume displacement Itr
Start readme m3
End reading m3
Difftremje Itr
Difference %
Actual flow rate Itr hour
Variance In average

315
22 0
358

lOO.OfO
3.66830
3.76779

99 49
-0.56%
1006 09
-0.03%

315
22.0
352

100.100
3 76779
3.86733

99.54
-0.56%
1023.75
0 03%

Differential flow Itrh
Differcntijl pressure kPa
Manifold pressure kP.i
Pressure test kPa
Pressure test minutes

500

0

750

0

See final lesl sheet

315
22 0
357

100.100
3.86733
3.96678

99.45
-n 65%
1009.41
0.06%

315
22.01
35(j

100.0«3

99.49
-0 .59%
1013.03

Pass

1500

0

3000

0
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Water Meier Test Report
Applicable Regulation
SABS 1529-1 1994. section 6.4 and A 4 2h
Meter Size: "3", Qp «= 1,5 m3/h
Meter Class: " B "
Magnetic dnve No
Route No: 3
Receipt reading: 083699

Test type:
Customer
Manufaciurer:

MeterType:
Flow orientation:
P Group.
Working

WRC
Print date:
Prim time:
Revised
File No.:
Report No.
Test No:

24 March 2000
023001 PM

15/06/99
WRC-*ig.r«

3571/123456/R0O0/a
981502

Mf l t r Serial It
TeM hench pmitmn

1500 l/h

ideal • - 0 2 %

1700 l/h

ideal <*-!) 2 %

Model AI 1

Flow pressure U ' J
Water temperature aC
Test duration sec
Volume displacement Itr
Suri reading m3
End reading m3
Difference llr
Di Here net1 %
Actual (low rate llr. hour
Variance to average

Flow pressure kPa
Water temperature oC
Test duration sec
\'olume displacement Itr
Start reading mJ
End reading m3
Difference Itr
Difference %
Actual flow rate Itr hour
V'anance to average

Ten! tt 1

2 = :>

loo no
3.9667X
4.06675

99 57
-0.14%
1533 6H
0. 1J°O

290

23 0
207

100.030
4 26709
4.367-2

100 ;?
«2(l°o

1739 t-5
0.06°o

Test B 2
0 3

! 300
23 0
237

100 150

Test tt 3
» 3

30i)
23') 0

230
100 090

4 0*1675 4.1669)
4 lf.691

100 16
0 .01%

1521 27
-0 02%

290
23 0
203

100 100
4.36732
4 -16740

1 on os
0 n:%

1775 17
0 1n%

4 26709
100.IS
0.09%

152b SO

•0 10%

29)
23 0
20h

100 060
4.46740
4 567fi'J

100 2l>
0 2 3 %

1748 62
0.09%

aver 1 -->

3 on
92 0 '
236 1

100.117

100 llll
-0 0 1 %
1527 20

590
2 3 0
205

100 063

100 20
0.14%

1754 36
Pass

20O0 l/h

ideal • — 0 .' "..

How pressure kp4
Water temperature o<_'
Test duration sec
Volume displacement Itr
Start reading m3
End reading m?
Difference Itr
Difference %
Actual (low rate Itr hour
Variance to j\erai?e

270

23 0
177

100 200
4.56769
4.6682 1

100 *2
0.32° o

2037 <!7
0 04"o

270
23.0
174

1(10 070
4.66821
4 76H76

100 55
0.48%

>O7(I41
i) 12%

271)
22.5
174

100 120
4.7f;Ji76
4.869 ]fi

100.10
0.28%

2071 45
1108%

270
22 8
175

100.130

100.49
0.36%

20i9 X?
Puss

2500 l/h

ideal • - 0 2 %

Flow pressure kPa
Water temperature oC
Test duration see
Volume displacement llr
Start reading m3
End reading mi
Difference llr
Difference °<>
Actual flow rate Itr hour
Variance tn average

SJO

23 0
138

100 2i:0
4.36916
4.96997

100 SI
0.61%

2613.'; 1
-0.03 *".»

H40

23 0
142

100 240
-I %<»7
5 07076

100 79
0.55%

2541 !0
O.IU%

8«n
23 •!
141

100 190
5 07076
5.17154

100.78
0.59%

255S 04
(1.01%

853
23.2
140

100.210

100.79
058%

2570 71
puss / Tail

2750 l/h

i d e a l - - - < ) 2 " . .

Flow pressure kP.i
Water temperature " 0
Test Juraticn sec
Volume displacement Itr
Start reading m3
End reading m3
Difference Itr
Difference %
.\ctua! fluw rate Itr hour
\'iirt:inct tn Liierage

SJ-0
23 i
130

100 33D
5.17154
5.27256

101 i:2
0.69%

2778 37
-«.ut%

880
2.1.5
131

100 311(1
5 27256J
5 373 54

LUO'JH
0 6S%

275ft «4«
11 1111%

sao
23 5
132

100 240
5.?7354
5 47445

100.91
0 67%

2733.82
II 0 1 %

KKO

23.5
131

100 290

100.97
0 68%

2756.06
pass / Tail

Test Place
Test Date

Testing Officer

SABS Prt-turia
22/08/97

Date:

Signed

Manager Dale: /_

Signed
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Water Meter - Test Report
Applicable Regulation Test type:
SABS 1529 1 1994, section 6.4 and A 4.2h Customer
Meier Size: " 3 " , Qp - 1,5 m3/h Manufacturer
Meter Class: "B"
Magnetic drive No Meter Type:
Route .Ni>: 3 Flow orientation:
Receipt reading: 0 83699 P Group:
Model: Working Pressure:

W RC
Print dale:
Prim time:

Revised
File No.:

24 March :0()O
02:30:01 PM

15/0699
WRC-sig re*

Report No.: 357l/12J456/R0OO/a
Test No: 981502

Meier Serial ft
lest bench position

3000 1/h

ideal - 0 2 "o

Model AI 1

Flow piciswc kPa
Wjtcr temperature oC
Test duration see
Volume displacement Itr
Start reading m3
End reading m3
Difference Itr
Difference %
Actual flow rale Itr hour
\ 'anance to average

Test ft 1
a 3

880
23 0
117

100 4JO
5.62762
5.72890

101.28
0.8-4%

5090 if,
0 . 0 1 %

Tvsi tt 2
•A ;

S8u
23 5
117

100.590
5.728*1
5.83013

101 23
0.84%

3083.92
0.01%

rest s* 3

8 8 0

23 5

us
100.390
5 83013
5.93139

ll>l 26
0 87%

3OH2 75
-0.02%

jver 1 -3 |
1

880
23 3
117

100.407

101 2b |
0 85%l

5081) 6h 1
Pass

3250 t/h

ideal - 0 2 %

Flow pressure kPa
Water temperature oC
Test duration sec
Volume displacement Itr
Start reading m3
Knd rcadinii m3
Difference ttr
DifTerence %
Actual flow rate itr.hour
Variance to average

860
23.5
109

100.410
5 95159
6.05274

101.5 5
0 .94%

3316 29
o.oi°;>

850
L 23.0

109
100.400
6 05274

840
25 0
110

100 450
6 1340>)

6.15409 6 25547
101 35 101 ?S
0 9 5 %

5515 96

-non%

0.95%
3286.80
-0.00%

850
23.2
109

100.413

101 3ft
0.94%

3306.29 j
Pass

How pressure kPa
Wjtcr temperature oC
lest duration sec
Volume displacement Itr
SUrt rcadina m3
End reading m3
Difference Itr
Difference %
Actual How rale Itr'hour
Variance (o average

Flow pressure kPa
W ater temperature oC
Test duration sec
Volume displacement Itr
Start rcadinR m3
lind rc.nliriK m3
DiITerence Itr
Difference %
Actual flow rate Itrliour
Variance tci average

I

Row pressure kPa
Water temperature nC
Test duration sec
Volume displacement Itr
Start reatlina rn3
F.nd reading m5
DilW-nc: Itr
DilTtmiee %

\ . : i.n [],.;<. -MI-J Itrliour

V . i n . i i i i i t.i . n e r a g e

n i l l V i - i ! i i . i l f l o w ltr/h

Ditlerenlial pressure kPa
Manifold pressure kPa
Pressure lest kPa
Pressure test minutes

500 750

See final lost sheel

1500 3000
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Tel: +27 12 330 0340. Fax: +27 12 331 25<o 1868456382
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