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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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INTERNATIONAL STANDARD ISO 4679:2023(E)

Ships and marine technology — Hydraulic performance
tests for waterjet propulsion system

1 Scope

This document specifies the measurement and acceptance criteria and the test report of hydraulic

perfo mance tests for urafnr}inf prnpn]cinn cycfnm of Class A and Class B

The test methods for the waterjet propulsion pump with and without the inlet duct are both specified.
This document is applicable to the hydraulic performance test of water jet propulsign under the
specified test conditions. This document specifies the precision grade of Class ‘A)for hydraulic model
tests pf water jet propulsion and Class B for acceptance tests of small and middle*sized or [ntermediate
test mpodels.

In addition, this document specifies the test conditions of Class A and\Class B, and reconmendations
and rgquirements for test equipment to ensure that the test can be ¢arried out under the ponditions of
correpponding accuracy.

This ¢locument does not include miscellaneous parts of waterjet unit, such as steering and reversing
gear, hydraulic system and control system.

2 Normative references

Therd are no normative references in this document.

3 erms, definitions, symbols.and abbreviated terms
For the purposes of this document, the following terms and definitions apply.

ISO apd [EC maintain terminology databases for use in standardization at the following addresses:

]

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

]

EC Electropedia:tavailable at https://www.electropedia.org/

31
waterjet unit
unit that consists of waterjet propulsion system (3.2), steering and reversing gear, hydraulic system and
contrpl system which is able to steer and reverse the main body

3.2
waterjet propulsion system

propulsion system that consists of waterjet pump (3.3), nozzle and inlet duct (generally the impeller of
waterjet pump is integrated with the nozzle) and that is able to drive the main body moving

3.3
waterjet pump
pump that transfers the energy of prime mover to water by rotating impeller

Note 1 to entry: The waterjet pump obtains a counter-acting force and drives the main body moving. It consists
of impeller, guide vane, shell and shaft (hereinafter referred to as “pump”). The main types are mixed-flow type
and axial flow type. The axial flow waterjet pump is one in which the liquid is discharged axially from the
impeller. The mixed-flow waterjet pump is one in which the liquid is discharged from impeller with an angle « (
0°< o <90°) to the shaft line, also called the inclined waterjet pump.

©1S0 2023 - All rights reserved 1
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3.4
flow rate

volume of liq

3.5

uid discharged by waterjet pump (3.3) per unit time

pump total head

H

algebraic difference between the outlet total head, H,, and the inlet total head, H;

Note 1 to entry: Pump total head is given by Formula (1):

H=Hj —|H, €3]
where

H; is the inlet total head, expressed in Pa;

H, is t:[ outlet total head, expressed in Pa.
Note 2 to entrfy: Unless otherwise specified, the baseline of the head is the waterjet propulsion shaft line.
[SOURCE: IS( 9906:2012, 3.2.15, modified — notes 1 and 2 to entry haye/been modified.]
3.6
pump power input
If))ower transmitted to the pump by its driver
[SOURCE: ISQ 17769-1:2012, 2.1.11.2, modified — note-} to entry has been deleted.]
3.7
pump efficiency
groportion df the pump power input (3.6}, P, delivered as pump power output, P, at given opefating
conditions
Note 1 to entrfy: Pump efficiency is given by Formula (2):

P

n= Fu (2)
where

P, isusefukmechanical power transferred to the liquid during its passage through the pump,[given

by Fptmula (3);
P, =pgQH (3)

[SOURCE: ISO 17769-1:2012, 2.1.12.1, modified — Formula (3) has been added and the symbols have

been explain

3.8

ed.]

type number

K

dimensionless quantity, defined by Formula (4):

Ko 2an'% 3 wQ'%

(gH’

Vi ()

(4)
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where

Q

!

is volume flow rate per eye, expressed in m3/s;

H' is head of the first stage, expressed in m;

w isexpressed in time, like s71, and n is expressed in 60 x min-1 form.

Note 1 to entry: The type number should be taken according to the maximum diameter of the first stage impeller.

39

net positive suction head

NPSH

pump
pump
the v4

Note 1

N

wher

P

P

v/

[SOURCE: ISO 17769-1:2012, 2.1.5.5, modified *— definition has been modified; the symbq

inlet total head above the head, equivalent to the vapour pressure per unit /oluy
inlet total head adds head equivalent to atmospheric pressure and subtractshead
pour pressure

to entry: Net positive suction head is calculated by Formula (5):

PSH =H, -z, + 22" Pv
P9
L is (absolute) atmospheric pressure, expressed inRa;

L, is (absolute) vapour pressure, expressed in Rd;

p is height of impeller inlet, expressed inn

modified and the notes 2, 3 and 4 to entry-have been deleted.]

3.10

guarqntee point

operdting performance of the pump which the supplier guarantees to be achieved un
condifions

[SOURCE: ISO 17769-1:2012;2.1.13.2, modified — note 1 to entry has been deleted.]

4 Measuremént and acceptance criteria

4.1
The

General

basic’ parameters of the waterjet hydraulic performance tests directly obtain

ne liquid, i.e.
pquivalent to

(5)

Is have been

ler specified

bd from the

meas

urement are rlow rate, pressure, torque and speed oI rotation. I'he derived paramete

s calculated

from the basic parameters are head, shaft power and efficiency. All of these parameters shall meet the

accep

tance criteria specified in this clause.

Table 1 gives the acceptance level of pump head, flow rate, shaft power and efficiency. All acceptance
criteria are expressed as percentages of guarantee values. The test equipment shall meet the measuring
precision requirements. The measuring apparatus and their calibration should be confirmed. Both the
purchaser and manufacturer shall be entitled to have representatives present at all tests. The date of
the test shall be mutually agreed by the purchaser and manufacturer. Acceptance criteria shall meet the
requirements in Table 1 and if applicable, any agreements between the purchaser and manufacturer.

© IS0 2023 - All rights reserved
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Table 1 — Acceptance criteria for Class A and Class B

Quantity Cla:;)s A Cla:;)s B
Flow rate +1,5 +2,0
Speed of rotation +0,2 +0,5
Torque *1 +1,4
Pump total head +1 +1,5
Pump power input *1 *1,5
Pump efficiency +2,25 +29

A guarantee|point may be detailed in a written contract, a customer-specific waterjet perforthance
curve, or sinfilar written and project specific documentation.

If not otherwise agreed upon between the purchaser and the manufacturer, the followihg-should apply.
a) The accgptance grade should be in accordance with the grades given in Table 1.

b) Tests shpuld be carried out on the test stand of the manufacturer’s works-with clean, cold yater,
using th¢ methods and test arrangements specified in this document.

c¢) The watg¢rjet performance should be guaranteed between the watetjet’s inlet connection and putlet
connection.

d) Pipe andfittings (bends, reducers, and valves) outside the waterjet are not a part of the guarantee.

The combindtion of manufacturing and measurement tolerances in practice necessitates the usage of
tolerances of tested values. The tolerances given in Table:1 take into account both manufacturing and
measuremerjt tolerances.

The performpnce of a waterjet varies substantially with the nature of the liquid being pumped. Although
it is not possfble to give general requirements-afid guidelines in which clean, cold water can be uged to
predict perfgrmance with other liquids, it is desirable for the parties to agree on empirical rules fo suit
the particulgr circumstances.

For batch pr¢ducts, the number of waterjets which are tested should be agreed between the purdghaser
and manufadturer.

4.2 Measyrement range

The flow rat¢ is measured‘within the range of 80 % to 110 % of the best efficiency point or duty p¢int at
identical spegd of rotation.

The variatiop between the measured speed of rotation and specified speed of rotation shoyld be
within +20 % for Class A and the range from 60 % to 120 % for Class B.

4.3 Stable operating conditions of measuring systems

The test should be carried out on the test stand which meets the corresponding precision grade. The
test stand may be the manufacturer’s test works, or a test stand mutually agreed between the purchaser
and the manufacturer. The precision grade of the test equipment is decided by the measuring system.
The flow rate, inlet and outlet pressure, speed of rotation, torque, which are naturally fluctuating
when measured in the tests, as well as the signals, are automatically recorded or the statistical records
accumulate. The readings of delivered signals should satisfy the stable condition.

If the design or operation of the pump causes a large fluctuation in the measured value, a buffer device
may be installed in the measuring instrument or its connecting pipeline, to reduce the fluctuation
to the range given in Table 2 for measurement. Buffer devices should be symmetrical and linear, like
capillaries, which should provide integral values that contain at least one complete fluctuation period.

4 © IS0 2023 - All rights reserved
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Table 2 — Permissible amplitude of fluctuation as a percentage of mean value of quantities

being measured

Permissible amplitude of fluctuations

Measured quantity Class A Class B
% %
Flow rate +2 +3
Differential head +3 +4
Pressure +2 +3
Pump power input 2 *3
Ypeed of rotation +0,5 +1
Torque +2 +3

Temperature 0,3°C 0,3.°C

Severpl sets of readings should be taken for each operating point considerediThe arithmetic mean of
the mlean values from all sets of readings for each quantity should be taken“as the actuall value given

by th¢ test for the operating conditions considered. This actual value ismsed to ensure th

ht the overall

tolergnce of the measuring system meets the uncertainty requirement.of the corresponding grade. A
minithum of three sets of readings should be taken at unequal intérvals at the chosen point and the

mean|value of each quantity and the efficiency derived from eaeliset of readings should
The vpriation of quantities shall meet the requirement of Tablé 8\(see ISO 5198).

(based on 95 % confidence limits)

be recorded.

Table 3 — Limits of variation between repeated mean values of the same quajntity

Nulmber of sets Flow rate, pump total head, terque and pump power input Speed of rotation
df readings % D%
3 0,8 0{25
5 1,6 0,5
7 2,2 0,7
9 2,8 d),9

4.4 |Evaluation of flow-and head

Guargntee point evaluation should be performed at the rated rotational speed. It is not

necessary to

recalg¢ulate the test poirnts based on rotational speed in cases where the test rotational spegd is identical

to th¢ rated rotational speed. For tests in which the test rotational speed is different fr
rotatjonal speedyeach test point should be recalculated to the rated rotational speed, usin|
laws.

The agceptance criteria of flow rate should be applied to its guarantee point at the guaran
vice Vlersa

bm the rated
i the affinity

lee head, and

If there is no special requirement, the guarantee pump total head, H, is usually measured under the

condition of guarantee flow rate of Q. It shall meet the acceptance requirements that
value of the deviation between the head and the guarantee pump total head H; is not gre

head tolerance value. If the purchaser and the manufacturer agree, the method of
guarantee flow rate, @, under guarantee pump total head, Hg;, may also be used.

4.5 Evaluation of efficiency or power

the absolute
ater than the
determining

If the efficiency or power has been guaranteed, it should be evaluated against the applicable acceptance

grade tolerance factor, i.e. the same as for @ /H in the following manner.

© IS0 2023 - All rights reserved
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After a best-fit test curve (Q—H /Q—-n / or Q—P curves) is drawn and smoothly fitted through the

measured test points, an additional straight line should be drawn between the origin (0 rate of flow, 0
head) and the guarantee point (rate of flow/head). If necessary, this line should be extended until it
crosses the fitted test curve. The intersection between the smoothly fitted test curve and this straight
line should form a new point of rate of flow/head, which is used for evaluation of efficiency or power.
The measured input power or calculated efficiency at this point should be compared against the
guarantee value and the applicable power or efficiency tolerance factors.

NOTE1  The line from the origin method is used when evaluating the guarantee efficiency or power because
it best retains the waterjet characteristics if the impeller diameter is changed. Additionally, this method always

gives one sing

le point of reference for evaluation.

NOTE2 Th|

5 Measu

5.1 Gener

Every measu
the instrum
requirement

5.2 Statis

5.2.1 Eval

The random
measured qu
uncertainty,
same quantit

A set of read

5.2.2 Eval

After all the
of dimensior]
uncertainty
method of n
document ar]

e tolerance limits for flow and head can be reduced as a result of adding a power guarantee:

rement uncertainty

al

rement is inevitably subject to some uncertainty, even if the measSuring procedurse
ents, as well as the methods of analysis, fully comply with the recommendation
5 of this document.

fical evaluation of overall measurement uncertainty

hation of the random uncertainty

incertainty due either to the characteristicsf the measuring system or to variations
antity, or both, appears directly as a scatter of the measurements. Unlike the systé
the random component can be reduced.by increasing the number of measurements
y under the same conditions.

ngs not less than three should be-taken at each test point.

hation of the systematic‘uncertainty

known errors have. been removed by zero adjustment, calibration, careful measuré
s, proper installdtien, etc., there remains an uncertainty which never disappears
cannot be reduced by repeating the measurement if the same instrument and the
easurement(aré used. Permissible relative values for the systematic uncertainty i
e given in-Table 4.

s and
s and

of the
matic
of the

bment

This
same
n this
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Table 4 — Permissible relative values of the instrumental uncertainty, e

Maximum permissible systematic uncertainty

(at guarantee point)

Measured quantity

Class A Class B
% %
Flow rate +1,0 +1,
Pump total head +1,0 +1,
Buttetpresstre +6;9 5
Inlet pressure +0,5 +1;
$uction head for NPSH test +0,9 ’
Driver power input +0,9 ,
Speed of rotation +0,35 ,

Torque +0,9

5.2.3| Overall uncertainty

The value for overall uncertainty, e, is given by the derived quantity of systematic ungertainty and
randgm uncertainty. Permissible values of overall measurement uncertainty, e, are given in Table 5.

Table 5 — Permissible values ofioverall uncertainties, e

. Class A ClassB
Quantity % %
Flow rate +1,5 +2,0
Speed of rotation +0,2 +0,%
Torque +1,0 +1,4
Pump total head +1,0 +1,5
Motor power input +1,0 +1,%
Pump power input (derived by +10 1%
torque and speed(ofjrotation) - gt
Pump power input{determined
from the moter-power input and +1,3 +2,0
the effieiency of the motor)

5.2.4| Determination of overall uncertainty of efficiency

The gverall uncertainty of efficiency is divided into the amount calculated from the torque and the

spee ofrotation or the amount calculated from the pump input power

Using the values given in Table 5, the calculations lead to the results given in Table 6.

© IS0 2023 - All rights reserved
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Table 6 — Resulting greatest values of the overall uncertainties of efficiency, e

Quantity CI%ZS A Cla:)zs B
(com%‘llligglf:(f)frildQe,nI-CI,y Py) +2,0 *2,9
(comglllltrzg gfgi;ig?g M, n) +2,0 +2,9
T T — £2.05 32

5.3 Conversion

5.3.1 Conyersion to the guarantee conditions

The quantities required to verify the characteristics guaranteed by the manhufacturer are gengrally

measured urjder conditions different from those on which the guarantee is based.

If tests have peen conducted under the guarantee conditions, it is necessary to translate the quantities
measured urjder different conditions to those guarantee conditions. ifi order to determine whethgr the

guarantee is|fulfilled.

5.3.2 Translation of the test results

All test data pbtained at the speed of rotation, nt, in de{siation from the specified speed of rotatio

1, Ngp

, should be trjanslated to data based on the specified speed of rotation, ngp. The variation of speed shall

meet the ranige requirement stated in 4.2:

— flow rat¢ Qr, pump total head Hp, pump.power input P, pump efficiency 7y, density pr 3t test

speed of|rotation;

— Flow rate Qgp, pump total head(Hgp, pump power input Psp, pump efficiency ngp, density pgp at

specified speed of rotation.

The measurgd data of the flowjrate, Q, pump total head, H, and pump power input, P, can be conyerted

by means of Formulae (6){%), (8) and (9):

n
Qsp = QT SE (6)
nt
/%r@
nr
n 3
PSP:PT (ﬂ] pﬁ (8)
nr Pr
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Nsp =Nt 9)

Additionally, the results obtained for the NPSHy can be converted by means of Formula (10):

X
NPSHy sp = NPSHy 1 [';ﬂJ (10)
T

As a first approximation for the NPSH, the value x = 2 may be used if the specified condition given in
4.2 for the speed of rotation and flow rate has been fulfilled, and if the physical state of the liquid at
the 1mpe11er 1nlet is such that no gas separatlon can affect the operatlon of the water]et If the waterjet

3 § § beed exceeds
the sec1f1cat10n glven in 4.2, the phenomena can be 1nfluenced by, for instance, the-thgrmodynamic
effects, the variation of the surface tension, or the differences in dissolved or ogcluded air content.
Valuep of exponent x between 1,3 and 2 have been observed and an agreement between the parties is
mandjatory to establish the conversion formula to be used.

In theg case of combined motor waterjet units or if the guarantees are withrespect to agreged frequency
and vpltage instead of an agreed speed of rotation, flow rate, pump totahhead, pump power input and
pump efficiency data are subject to the abovementioned conversion réquirements, i.e. Fornpulae (6), (7),
(8) anpd (9), provided ngp is replaced with the frequency, fgps and ny with frequenfy, fr. Such

convdrsion, however, should be restricted to cases where the sélected frequency during the test varies
by no|more than 1 %. If the voltage used in the test is no morecthan 5 % above or below the voltage on
whicl) the guarantee characteristics are based, the other gperational data require no change.

If thel abovementioned deviations, i.e. 1 % for frequency and +#5 % for voltage, are exceeded, it is
necegsary for the purchaser and the manufacturer te reach an agreement.

6 Test method
6.1 |[Test condition

6.1.1| Testlocation

This document is suitable for the test rig of laboratory or pump manufacturer.

6.1.2| Test personnel

The test personnekshould have enough test ability or have a relevant test qualification.

6.1.3| Testdate

The tgst-date should be agreed by the manufacturer and the purchaser for the witness test.

6.1.4 Testoutline

The test outline and method to be followed should be submitted to the purchaser for the witness test.
The manufacturer is required to submit the information specified in 6.1.1 to 6.1.3 to the purchaser so
that the purchaser has enough time to consider and negotiate. The unguaranteed test date obtained
from the test only plays a referential role.

6.1.5 Environment and water quality

The environment near the test device should be considered. This includes the temperature, humidity,
geographical position and local gravity. Particular attention should be paid to the effects of temperature
on the medium density, especially for the cavitation test. Generally, the medium is fresh water. However,

©1S0 2023 - All rights reserved 9
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the medium may be replaced if the medium of the full-scale pump working environment is sea water or
other mediums. These properties should be recorded as shown in Table 7.

Table 7 — Properties of fresh water

Characteristic Unit Range
Temperature °C from 5 to 40
Kinematic viscosity m?/s from 0,659 to 1,5 x 106
Density kg/m3 from 992,2 to 1 000

6.2 Test device

The test instfrument and apparatuses in the test should be recorded and provided for the purchgser if
necessary. P¢riodic calibration of the instrument and equipment is required. For information regqrding
the working section forms of test device, see Annex B.

Some measufres should be taken to simulate the ship speed at the pump inlet to~keep the samg flow
energy as real application condition. It can also avoid the appearance of cavitatiomn:

6.3 Testitems

6.3.1 Gene¢ral

Test items should also be recorded in Table 8.

Table 8 — Test items

Test item Class A Class B
Performance test v v
Cavitation test V optional

6.3.2 Perfprmance test

6.3.2.1 Geperal

By measuring the inlet and outletpressure, it is possible to obtain the rotational speed of the propulsion
pump and the power of the shaft at the design operating point at several flow points before and after
the working|point, the liead, pump efficiency and other derived quantities. The measured valfies of
each flow pdint are plotted into curves, and performance curves of the tested model or real waterjet
propulsion afe obtained.

6.3.2.2 Testprocedure

The test device should work 1 h atleast and the inspector should exhaust the system. During the period,
the system should be exhausted every 20 min.

During the period of operation, the flow rate of the test pump should be adjusted to the rated flow rate.

After operation is stable, the performance test begins with a fully open valve. The flow rate should be
reduced gradually. The head, rotational speed and pump shaft power should be measured every 5 min
at the desired flow rate. Testing points should be uniformly distributed over the performance curve.

The test time should be long enough to attain the reproducible results.

All the measurements are expected to be done under the stable operation condition (see 4.3 and
Table 3). The test should be done without the effect of pump cavitation, unless otherwise specified.

10 © IS0 2023 - All rights reserved
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The number of test points can be determined according to test requirements or contract agreements.
At least 5 test points should be taken, as shown in Table 9. The flow rate of one test point is expected to
be within a range of 95 % to 100 % of the design flow rate, and another one should be within a range
of 100 % to 105 %. The flow rates of the three remaining testing points shall be distributed within the
allowable operating range of the pump performance curve. It is recommended to take the testing point
near the maximum allowable head and flow rate.

Table 9 — Performance test

Class A Class B
Performance test Acceptance test
from 12 to 15 b

faal . £ 4.0 4.
ITCSU PDUIIILS ITUIILN 14 t0 10

6.3.3| NPSH test

6.3.3/1 General

The gurpose of net positive suction head (NPSH) test is to testify thé-agreed, guarantged, required
net ppsitive suction head. This test is only aimed at the net positive suction head related to pump
hydrddynamic performance (change of head, flow rate, power),and does not study effects (noise,
vibration, cavitation erosion, etc.) caused by the cavitation.

Cavitfition inception can be detected by the head or power drop for given flow rate. For the lower head

pump, a drop of (2+§)% in head can be attained by agreement.

6.3.3]2 Test procedure

In mqst cases, clean cold water is used for theycavitation test. Therefore, the cavitation test conducted
with ¢lean cold water cannot precisely forecast the cavitation performance of pump conveying unclean
cold water.

The ajr content in water has important effects on the measurement of NPSH, which should pe taken into
account.

Once [the test device has beenstarted, it should run for about 1 h to exhaust. During this period, the
inspegtor should make the\test system exhaust about every 20 min. A closed test device is recommended
and the vacuum equipnient can be used to reduce NPSH at a given flow rate point until the pump head is

K o . o
reduded by (2+7) % . In the cavitation test, the critical cavitation allowance at three ¢r more flow

rate points should be measured separately, and the value at 100 % rated flow rate should be taken as
the agsessment value. Thus, a cavitation performance curve can be obtained.

7 'I Dthl)Ult

A complete set of paper or electrical records are available for at least five years. For the witness test, all
the test records should be signed by all parties who witnessed the test, and copies of all records should
be provided to representatives of all parties. The evaluation of the test results should be completed
as much as possible during the test. The test device, instruments and apparatuses should not be
dismantled before getting the precise data, so that questionable measurement data can be reassessed.
If necessary, the test results may be summarized to form a report. Annex A contains information on the
contents of a test report and a pump test recording table.

©1S0 2023 - All rights reserved 11
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Annex A
(informative)

Test report

A.1 Recommendations for the test report

The reports

be drawn. T

standard is gxpected to be indicated by a vertical line for head tolerance (at the rate 6f flow guar

point). Hows

lower limits
rate of flow 1

The test rep

— test datgq;

— the Inter

— test device and measuring system;

— test mod
— test cong
— any devi

— any unug

— testdatq;

— test cond

A.2 Pumy

The pump td
pump test rg

ne guarantee point should be marked out with the acceptance standard<The accep

espectively. Besides, these lines should start from the guarantee points.
rt should include the information below (if in use):

»

national Standard used;

el;

lition and method;

ptions from the procedure;
ual features observed;

)

lusion.

) test sheet

st sheets illustrated in Tables A.1, A.2, A.3 and A.4 are given for guidance for presg

nhould include all details of the tested pump and relevant device. It is recommended tll1at all
original datq of measuring points are included in the report. It is recommended to draw a gsaph
the measuripg points after conversion, and a fitting curve of all measuring points in the graph s

with
hould
tance
antee

ver, a horizontal line indicates rate of flow tolerance (at the head guarantee point), as
illustrated i} ISO 9906:2012, Figures 2 and 3. The two ends of the vertical line tepresent the uppe

r and

of head respectively. The two ends of horizontal line representapper and lower linpits of

nting
1l the

stlts and assisting in their interpretation. The pump test sheet does not include 4

information

the pump, its application, and the mode of calculation.

equiTed {fromr a pump test, amd modifications tam be recessary deperding o tire type of

The manufacturer should provide performance curves showing relations of pump total head (H),
pump power input (P), pump efficiency (n) and NPSH with flow rate (Q). The form of the figure is not
restricted, whether it is dimensional or dimensionless.

Table A.1 — Sensor sheet

Sensor name Brand Range
Specification Precision
model
Metrological Note
number
12 © IS0 2023 - All rights reserved
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Table A.2 — Tested item performance parameters

Item Design parameter Design value
flow rate
Pump total head
Rotating speed
Pump power input
Pump efficiency
Cavitation specification speed
Maode number
Table A.3 — Test condition
Sheet number Test date
Dat Ambient temperature °C Barometric pressure kPa
ate
condition Test start time Test stop time
Switch on water oC Switch'off water oC
temperature temperature
Tested model Model code Model number
Tested pump motor kW Inverter power kW
matched power
Motor/Inverter Al Al
uxiliary pump motor KW uxiliary pump motor r/min
power rotating speed
Flow metre diameter mm Cavitation bucket static MPa
pressure
Flow metre range m3/s Flow meter error %
Apparatus/ Inlet pressure sensor KkPa ~ kPa Inlet pressure sensor %
Ipstrument range error
Outlet pressure sensor KkPa ~ kPa Outlet pressure sensor %
range error
Torque etre range N-m Torque metre error %
Impeller maximum mm Maximum clearance
clearance installation position
Installation and Impeller minimum mm Minimum clearance
debugging clearance installation position
Spacing between impeller
: mm
and guide vane
Inspector Sheet maker
Inspector Proof reader
Test personnel
Note

© IS0 2023 - All rights reserved
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Table A.4 — Test data

Name and Product number Test date
number
Manufacturer Ambient °C Water °C
temperature temperature
Inlet and 2 Barometric Potential
m kPa . m
outlet area pressure difference
Test data Value converted to rated speed
Rate of Power | Head Rotating Inlet Outlet |Rate of Head Shaft Efficiency
Item flow speed pressure | pressure | flow power
m3fs kW m r/min MPa MPa m3/s m kW %
14 © IS0 2023 - All rights reserved
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Annex B
(informative)

Working section of the test device

B.1 General

79:2023(E)

The temperature rise of the test device in operation should be within the allowable range
affect{ the characteristics of the medium.

B.2

Model test device with uniform inflow

The sgction between the uniform chamber in front of the model pump roter.and the pressu
sectign after the guide vane (nozzle) includes inlet uniform chamber, testimodel, outlet unif
and the test shaft, as shown in Figure B.1.

The uniform chamber should be installed before the rotor inlet;and the pressure measur
requifed to be set. The distance between the position of the préssure measuring hole and t
shoulf be double the inlet pipe diameter.

The pressure measuring section shall be installed aftexthe guide vane (nozzle). The pressu
holesjshall also be set in the section. The distance between the position of the pressure mg
and the nozzle should be double the outlet pipe diameter.

The

odel pump installation method is the sdme as the prototype pump. The pressure mej

of inl¢t and outlet uniform chamber should-be at the same level.

1 2 3 L 5 6

LN U1 A WN

inflettiform chamber

and shall not

‘e measuring
rm chamber

ing holes are
he rotor inlet

'e measuring
asuring hole

isuring point

pkessure mpqcnring pninr 1

propeller house

guide vane

outlet uniform chamber
pressure measuring point 2
Inflow.

Figure B.1 — Working section of model test device with uniform inflow
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