
J IS 
JAPANESE 
I N DUSTR IAL 
STANDARD 

Translated and Published by 

Japanese Standards Association 

Rotodynamic pumps - Hydraulic 
performance acceptance tests - 
Grades 1 and 2 

ICs 23.080 

Descriptors : centrifugal pumps, rotary pumps, axial-flow pumps, performance testing, 

Reference number : JIS B 8301 : 2000 (E) 

flow measurement 

42 S 

https://www.normsplash.com/JIS/915352479/JIS-B-8301?src=spdf


B 8301 : 2000 

Foreword 

This translation has been made based on the original Japanese Industrial 
Standard revised by the Minister of International Trade and Industry 
through deliberations at the Japanese Industrial Standards Committee 
in accordance with the Industrial Standardization Law. Consequently 
JIS B 8301: 1990 is replaced with JIS B 8301 : 2000. JIS B 8303 : 

1990 Testing methods for boiler feed pumps, JIS B 8304 : 1990 Testing 
methods for condensate pumps, and JIS B 8305 : 1990 Testing methods 
for self-priming centrifugal pumps are included in this Standard and 
therefore have been withdrawn and replaced with this Standard. 
This revision is made based on the International Standards for conformity 
of the Japanese Industrial Standard with the International Standard. 

Date of Establishment: 1952-08-25 

Date of Revision: 2000-07-20 

Date of Public Notice in Official Gazette: 2000-07-21 

Investigated by: Japanese Industrial Standards Committee 

Divisional Council on General Machinery 

JIS B 8301:2000 First English edition published in 2001-07 

Translated and published by: Japanese Standards Association 

4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN 

In the event of any doubts arising as to the contents, 

the original JIS is to be the final authority. 

O JSA 2001 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or 
utilized in any form or by any means, electronic or mechanical, including photocopying and 
microfilm, without permission in writing from the publisher. 

Printed in Japan 

https://www.normsplash.com/JIS/915352479/JIS-B-8301?src=spdf


B 8301 : 2000 

Contents 

Introduction ............................................................................................................... 

1 Scope .................................................................................................................... 

2 Normative references ........................................................................................ 

3 Terms, definitions and symbols ...................................................................... 

3.1 Terms, definitions, symbols and units ........................................................ 

3.2 

4 Guarantees ......................................................................................................... 

4.1 Subjects of guarantees ................................................................................... 

4.2 Other conditions of guarantee ...................................................................... 

5 Execution of tests .............................................................................................. 

5.1 Subjects of tests .............................................................................................. 

Basic symbols and subscripts ....................................................................... 

5.2 Organization of tests ...................................................................................... 

5.3 Test arrangements ......................................................................................... 

5.4 Test conditions ................................................................................................ 

6 Analysis of test results .................................................................................... 

6.1 Translation of the test results to the guarantee conditions ................... 

6.2 Measuring uncertainties ............................................................................... 

6.3 Values of tolerance factors ........................................................................... 

Page 

1 

1 

1 

3 

3 

8 

8 

8 

9 

9 

9 

10 

12 

14 

19 

19 

20 

22 

6.4 Verification of guarantees ............................................................................. 23 

6.5 Obtaining specified characteristics ............................................................. 24 

7 Measurement of flow rate ................................................................................ 25 

8 Measurement of pump total head .................................................................. 25 

8.2 Definition of the measuring sections .......................................................... 28 

8.3 Water level measurement ............................................................................. 32 

8.4 Pressure measurements ................................................................................ 32 

9 Measurement of speed of rotation .................................................................. 36 

8.1 General ............................................................................................................. 25 

10 Measurement of pump power input ............................................................. 37 

10.1 Measurement of torque ................................................................................ 37 

10.2 Electric power measurement ....................................................................... 37 

10.3 Special cases .................................................................................................. 37 

https://www.normsplash.com/JIS/915352479/JIS-B-8301?src=spdf


B 8301 : 2000 

11 Cavitation tests ................................................................................................ 38 

11.1 General ............................................................................................................ 38 

11.2 Test installations .......................................................................................... 41 

11.3 Determination of the NPSH required by the pump ............................... 42 

Annex A (normative) Tolerance factors for pumps produced in series 
with selection made from typical performance 
curves and for pumps with a driver power input 
less than 10 kW .............................................................. 45 

Annex B (normative) Determination of reduced impeller diameters ........... 46 

Annex C (normative) Correction of friction losses .......................................... 47 

Annex D (informative) Conversion to SI units .................................................. 52 

Annex E (informative) 
53 

Guide for suitable time periods between 
calibrations of test instruments ................................. 

Annex F (informative) Costs and repetition of tests ....................................... 54 

Annex G (informative) Performance correction chart for viscous liquids .... 55 

Annex H (informative) NPSHR reduction for pumps handling hydro- 
carbon liquids and high temperature water ............ 58 

Annex I (informative) Statistical evaluation of measurement results ........ 60 

Annex J (informative) Pump test sheet ............................................................. 62 

Annex K (informative) Checklist ......................................................................... 63 

Annkx L (normative) Measurement of flow rate ............................................. 64 

Annex 1 (informative) Test arrangements ........................................................ 67 ........................................................... 

Annex 2 (informative) Operating conditions. hydraulic pressure 
............................................... resistance and temperature rise at 
minimum discharge ...................................................... 70 

.......................................................................................... 

............................ 

..................................................................................... Testing methods for self.primin . ab, ility of Annex 3 (informative) 
self-griming centrifugal pumps .................................. 73 ..................................... 

Fig . 1 Verification of guarantee on flow rate. head and efficiency ................ 24 

Fig . 2 Determination of pump total head ........................................................... 26 

Fig . 3 Isometric illustration of the determination of pump total head ......... 27 

Fig . 4 Correction of inlet total head .................................................................... 29 

Fig . 5 Pressure tapping perpendicular to the plane of the volute or 
to the plane of a bend ................................................................................. 29 

Fig . 6 Measurement of pump total head for various types of 
submerged pumps ........................................................................................ 31 

Fig . 7 Pressure tapping for grade 1 and 2 tests ............................................... 33 

(ii) 

https://www.normsplash.com/JIS/915352479/JIS-B-8301?src=spdf


B 8301 : 2000 

Fig. 8 Requirements for static pressure tappings ............................................. 33 
o 

Fig. 9 Determination of pump total head by differential manometer ........... 

Fig. 10 Reference plane of spring pressure gauges ........................................... 

Fig. 11 Method of determining NPSH3 ............................................................... 

Fig. 12 Cavitation tests: Variation of NPSH by means of a closed loop 
controlling pressure andlor temperature ............................................... 

Fig. 13 Cavitation tests: Variation of NPSH by control of liquid level 
at pump inlet sump ................................................................................... 

Fig. 14 Cavitation tests: Variation of NPSH by means of an inlet 
pressure control valve ............................................................................... 44 

Fig. B.1 Reduced impeller diameters .................................................................. 46 

Fig. C.l 

35 

36 

40 

43 

44 

Chart for grade 1 tests showing velocities above which 
loss corrections are required (for measuring sections 
placed 20 upstream and downstream of the pump flanges) ........... 

Chart for grade 2 tests showing velocities above which 
loss corrections are required (for measuring sections 
placed 20 upstream and downstream of the pump flanges) ........... 

o 48 

Fig. C.2 

49 

Fig. C.3 Universal coefficient for head loss ....................................................... 50 

Fig. C.4 Values of universal coefficient for head loss (Moody chart) ........... 51 

Fig. G.l Performance correction chart for viscous liquids .............................. 57 

Fig. H. 1 NPSHR reduction for pumps handling hydrocarbon liquids 
and high temperature water ................................................................. 59 

Annex 1 Fig. 1 Test arrangements (Example i) ................................................ 67 

Annex 1 Fig. 2 Test arrangements (Example 2) ................................................ 67 

68 

69 

_______--_______-____________________ ___________-____--- --__--. 

.................................................................. 

knex - I Fk' -3 - Test- arFaF-geE_ents .for boiler feed - c_entrifuga! P-umps * ** * e * - * *. - 

Annex 1 Fig. 4 Test arrangements for condensate pumps ............................... o ............................................................................... 

Annex 2 Fig. 1 Standard values of vibration ..................................................... 70 _______________ ________________________________________----. 

Annex 3 Fig. 1 Self-priming test arrangements ................................................ 

Annex 3 Fig. 2 Suction condition .......................................................................... 

73 

73 

.................................................................. 

_______________ _____________________________ 

Related standards ..................................................................................................... 75 

Table 1 Terms, definitions, symbols and units ................................................. 4 

Table 2 Alphabetical list of basic letters used as symbols ............................. 8 

Table 3 List of letters and figures used as subscript ...................................... 8 

Table 4 Permissible amplitude of fluctuations as a percentage of 
mean value of quantity being measured ............................................. 15 

(iii ) 

https://www.normsplash.com/JIS/915352479/JIS-B-8301?src=spdf


B 8301 : 2000 

1 

Table 5 Limits of variations between repeated measurements 
of the same quantity (based on 95 % confidence limits) .................. 17 

Table 6 Specification of clean cold water ........................................................... 18 

Table 7 Characteristics of liquids ........................................................................ 18 

Table 8 Permissible values of systematic uncertainties .................................. 21 

Table 9 Permissible values of overall measurement uncertainties ............... 22 

Table 11 Values of tolerance factors ................................................................... 23 

Table D.l Conversion factors ............................................................................... 52 

Table 10 Resulting values of the overall uncertainties of efficiency ............ 22 

Table (3.1 Equivalent uniform roughness for pipes ......................................... 47 

Table E.l 53 

Table G.l 55 

Table 1.1 Additional symbols .............................................................................. 60 

71 

Suitable time periods between calibration of test instruments .. 

Additional symbols and definitions used in Annex G .................. 

Annex2 Table- I . . permi:ss_ible maxim?!? ~tem?!cratEre -?Ed 3?e:missidle 
temperature rise of bearing_ ................................................... ................................... 

https://www.normsplash.com/JIS/915352479/JIS-B-8301?src=spdf


JAPANESE INDUSTRIAL STANDARD JIS B 8301 : 2000 

Rotodynamic pumps - 
Hydraulic performance acceptance tests - 

Grades 1 and 2 

Introduction This Japanese Industrial Standard has been prepared based on IS0 
9906 Rotodynamic pumps - Hydraulic performance acceptance tests - Grades 1 and 

2, published in 1999 without modifying its technical contents. However, regarding 

clause 7 Measurement of flow rate, the methods which have been specified in the 
former Japanese Industrial Standard are added. Some items not specified in the 

corresponding International Standard have been additionally contained as Japanese 

Industrial Standard. Concerning insertion of an independent sub-clause, a capital 
alphabetical letter is added to the clause number immediately before the position of 
insertion to form its clause number. 

0 The portions underlined with dots in this Standard show the matters not specified 

in the original International Standard. 

1 Scope This Standard specifies hydraulic performance tests for acceptance of 
rotodynamic pumps (centrifugal pumps, mixed flow pumps and axial flow pumps, 

hereafter referred to as “pumps”). It is applicable to pumps of any size, and to any 

pumped liquids behaving as clean cold water (such as defined in 5.4.5.1). It is neither 
concerned with the structural details of the pumps nor with the mechanical properties 
of their components. 

This Standard contains two grades of accuracy of measurement: Grade 2 in normal 
test and Grade 1 for higher accuracy. For the pumps produced in series with 
selection made from typical performance curves and for pumps with a driver power 

input less than 10 kW, see Annex A for higher tolerance factors. 

This Standard is applicable both to a pump itself without any fittings and to a 
combination of a pump associated with all or part of its upstream and/or downstream 

fittings. 

Remarks: The international standard corresponding to this Standard is as 

follows. 

IS0 9906 : 1999 Rotodynamic pumps - Hydraulic performance 
acceptance tests - Grades 1 and 2 

2 Normative references The following standards contain provisions which, 

through reference in this Standard, constitute provisions of this Standard. If the 
indication of the year of publication is given to these referred standards, only the 

edition of indicated year constitutes the provisions of this Standard but the revision 
and amendment made thereafter are not applied. The normative references without 

the indication of the year of coming into effect apply limiting only to the most recent 

edition (including the amendment). 

JIS B 7505 

JIS B 7554 Electromagnetic flowmeters 

Bourdon tube pressure gauges 
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Remarks: Cited matters from IS0 9104: 1991 Measurement of fluid flow in 

closed conduits -Methods of evaluating the performance of electromagnetic 

flow-meters for liquids are equivalent to the corresponding matters in 

the said standard. 

JIS B 8302 

Remarks: 

Measurement methods of pump discharge ........................................................................... 

Clause 3 Measurement by means of weirs of this Standard is equivalent 

to the corresponding parts of IS0 1438-1Amendment 1: 1998 Water 

flow measurement in open channels using weirs and venturi flumes - 
Part 1: Thin-plate weirs. 

JIS B 8327 

JIS C 1102-1 to 9 

Testing methods for performance of pump, using model pump ....................................................................................................... 

Direct acting indicating analogue electrical measuring 

instruments and their accessories 

These standards are identical with IEC 60051-1 to 9 : 1984 Direct 

acting indicating analogue electrical measuring instruments and their 

accessories - Part 1 to 9. 

Calculating methods of three-phase induction motor characteristics 

Cited matters from IEC 60034-2 : 1972 Rotating electrical machines 

- Part 2: Methods for determining losses and efficiency of rotating 

electrical machinery from tests (excluding machines for traction vehicles) 

are equivalent to the corresponding matters of the said standard. 

Measurement of fluid flow by means of orifice plates, nozzles and 
venturi tubes inserted in circular cross-section conduits running full 

Cited matters from IS0 5167-1: 1991 Measurement of fluid flow by 

means of pressure differential devices - Part 1: Orifice plates, nozzles 

and venturi tubes inserted in circular cross-section conduits running 

full are equivalent to the corresponding matters in the said standard. 

Remarks: 

a 
JIS C 4207 

Remarks: 

JIS Z 8762 

Remarks: 

IS0 2186: 1973 

IS0 3354: 1988 

IS0 3966: 1977 

IS0 4373: 1995 

IS0 5198: 1987 

IS0 7194: 1983 

IS0 8316: 1987 

Fluid flow in closed conduits - Connections for pressure signal 

transmissions between primary and secondary elements 

area method using current-meters in full conduits and under 

regular flow conditions 

Measurement of fluid flow in closed conduits - Velocity area 

method using Pitot static tubes 

Measurement of liquid flow in open channels - Water level 

measuring devices 

Centrifugal, mixed flow and axial pumps - Code for hydraulic 

performance tests - Precision grade 

Measurement of fluid flow in closed conduits - Velocity-area 

methods of flow measurement in swirling or asymmetric flow 

conditions in circular ducts by means of current-meters or Pitot- 

static tubes 

Measurement of liquid flow in closed conduits - Method by 
collection of the liquid in a volumetric tank 

Measurement of clean water flow in closed conduits - Velocity- ‘a 
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3 Terms, definitions and symbols For the purposes of this Standard, the 

following terms, definitions and symbols apply. 

Table 1 shows the definitions of terms used in this Standard based on JIS Z 8202, 
and the related symbols allotted thereto. Table 2 shows the alphabetical list of 
symbols used, and Table 3 shows the list of subscripts. In this Standard, coherent 

SI units shall be used. For conversion of other units to SI units, see Annex D. 

3.1 

shall follow Table 1. 

Terms, definitions, symbols and units The terms and their definitions 

https://www.normsplash.com/JIS/915352479/JIS-B-8301?src=spdf


4 
B 8301 : 2000 

v) 
Y 
.w 

E 
3 

5 

Q 
v) - 
O 
P 
E 
2 
v) 

E 
O 

E 
G 
a2 
a 

.w 
Y 
.w 

- 
E 
$ 

z 

k 

rl 

a2 

& 

E 
ct: 

a 

5 

O 

a, 
a 

Q) 

.- 

O i.’ 

c 

‘El 
a, 

.I 

6 
o 
v) 
.I 

a 
v1 
.I 

o 
2 
B 

m 
iI 

1 

E 

‘i; 

CE 

Y 

G 
M 
G 

O 
3 3 

a, 

h 
s 

a 
a, 
c 

a 
.CI 

;90 
a, 
n 

https://www.normsplash.com/JIS/915352479/JIS-B-8301?src=spdf

