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Pumps Sectional Committee, HMD 20

FOREWORD

This Indian standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Pumps Sectional Committee had been approved by the Heavy Mechanical Engineering Division Council.

This standard was first published in 1977. Since then 2 amendments were issued in 1980 and 1987 respectively.

The present revision has been taken up to align the method of verification of guarantee with the other pump
standard like IS 9079. IS 8034 and IS 6595. Also the requirements of self priming characteristics in case of self-
priming and semi-self-priming pumps have been incorporated.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 :
1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in the
rounded off value should be the same as that of the specified value in this standard.



AMENDMENT NO. 1 OCTOBER 2000
TO
IS 8472 :1998 PUMPS — REGENERATIVE FOR
CLEAR, COLD WATER — SPECIFICATION

(First Revision)

(Front  cover page and page 1, Title) — Substitute the following for the
existing title:

'Indian Standard

CENTRIFUGAL REGENERATIVE PUMP FOR CLEAR,
COLD WATER — SPECIFICATION

( First Revision)'

( Page 1 clause 1) — Substitute the following for the first sentence:

AMENDMENT NO. 2 MAY 2006
TO
IS 8472 : 1998 PUMPS — REGENERATIVE FOR
CLEAR, COLD WATER — SPECIFICATION

( First Revision)

(Pa e 9 and 10, Fig. 7 and 8 ) — Substitute 'SUCTION LIFT' for
'SELF PRIMING STATIC SUCTION LIF

(MED 20)

Reprography Unit, BIS, New Delhi, India



AMENDMENT NO. 1 OCTOBER 2000
TO
IS 8472:1998 PUMPS — REGENERATIVE FOR
CLEAR, COLD WATER — SPECIFICATION

(First Revision)

(Front cover page and page 1, Title) — Substitute the following for the
existing title:

'Indian Standard
CENTRIFUGAL REGENERATIVE PUMP FOR CLEAR,
COLD WATER — SPECIFICATION
(First Revision)'

(Page 1, clause 1 ) — Substitute the following for the first sentence:

'This standard specifics the technical requirements for centrifugal regenerative
pump that is, repeated centrifugal action pumps for handling clear, cold water.'

(Page 4, add new clause 17.3 ) — Insert the following new clause 17.3 after
17.2:

'173 Standard Mark

173.1 The centrifugal regenerative pump may also be marked with the
Standard Mark.

173.2 The use of Standard Mark is covered by the provisions of the Bureau of
Indian Standards Act, 1986 and the Rules and Regulations made thereunder.
The details of conditions under which a license for the use of Standard Mark
may be granted to manufacturers or producers, may be obtained from the Bureau
of Indian Standards.'

(ME 20)

Printed at Dee Kay Printers, New Delhi
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Indian Standard

PUMPS — REGENERATIVE FOR CLEAR, COLD
WATER — SPECIFICATION

(First Revision)

1 SCOPE

This standard specifies the technical requirements for
regenerative, that is, repeated centrifugal action
pumps for handling clear, cold water. The pumps may
be constructed as bare pumps or monosets in single-or
multi-stage construction.

2 REFERENCES

The Indian Standards listed in Annex A are necessary
adjuncts to this standard.

3 TYPES

Regenerative pump designs are mainly of two types:

a) Side channel type, and
b) Peripheral type.

In terms of their design capabilities, the pumps may be
categorized as:
i) non-self-priming,
il) semi-self-priming, and
iii)  self-priming.
3.1 Non-self-Priming

It is that type of regenerative pump which cannot
prime-without a foot valve.

3.2 Semi-self-Priming

It is that type of regenerative pump which is capable
of priming up to 1.5 m static suction lift without foot
valve, at rated head and discharge.

3.3 Self.Priming

It is that type of regenerative pump which is capable
of priming up to 3 m static suction lift without a foot
valve, at rated head and discharge.

4 PRINCIPLE OF OPERATION

In these pumps, the energy transfer takes place by
centrifugal regeneration in series of impeller pockets
and the peripheral or side channel casing.

5 UNITS, TERMINOLOGY AND
CLASSIFICATION

5.1 Units, terminology and classification relating to
pumps shall be as specified in IS 5120 and for motors
as specified in IS 996 and IS 7538.

5.2 Manometric Suction Lift

It is the vacuum gauge/suction manometer reading in
metre of water column.

5.3 Static Suction Lift

It is the vertical distance between the centre line of the
horizontal portion of the suction pipe line and the
water level (see Fig. 6, 7, 8 and 12).

6 CHARACTERISTICS OF CLEAR, COLD
WATER

Characteristics of clear, cold water are specified
below:

a) Turbidity 50 ppm (silica scale). Max

b) Chlorides 500 ppm, Max
¢) Total solids 3 000 ppm, Max
d) pH value 6.5108.5

e) Temperature 33°C, Max

0 Specific gravity 1.004, Max

2) Hardness (as Ca C03) 300 mg. Max
(drinking water)
NOTES

1 Ifthe range of pH value of the water pumped is between 6.5
and 7.5 and also the chloride content is less than 100 ppm, the
pump may be made of any bronze. However, if the range of pH
is between 6.5 and 8.5 and the chloride content exceeds 100 ppm,
only zinc-free bronze fitted construction or stainless steel
construction shall be permitted.

2 If any other characteristics of the water differ from those
specified in 6, the pump details shall have to bo agreed between
the manufacturer/supplier and the user and shall be specified in
the order.

7 NOMENCLATURE

Nomenclature of the pump parts commonly used for
regenerative pumps shall be as given in Fig. 1,2, 3,4
and 5. Nomenclature of the motor parts shall be as
given in IS 1885 (Part 35).

8 MATERIALS OF CONSTRUCTION

It is recognized that a number of materials of
construction are available to meet the needs for pumps
handling clear, cold water. A few typical materials are
indicated below merely for the guidance of the
manufacturers and the users.
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Component Materials of Construction
Pump Casing/chamber ~ Casting grade FG200 of

IS 210, LTB 2 of IS 318
Impeller Bronze Grade LTB2 of

IS 318, HTB1/HTB2 of

IS 304
Shaft Stainless Steel Grades

X04Crl2, X12Crl2 and
X20Crl3 of IS 6603

9 DIRECTION OF ROTATION

9.1 The direction of rotation of pumps is designated
clockwise or anti-clockwise as observed when looking
at the pump shaft from the driving end.

9.2 The direction of rotation shall be clearly marked
either by incorporating an arrow in the casting or by a
separate metal plate arrow fitted to the pumps at a
place clearly visible.

9.3 The direction of inlet and outlet of the pumps shall
be marked on the castings.

10 FACTORS AFFECTING PUMP
PERFORMANCE

10.1 The degree of compliance of pump components
and assembly to the specified requirements af Tect the
pump performance since the dimensional tolerances
and clearances required by these pumps are critical.

10.2 Under identical suction conditions with increase
in usage of such pumps or wear of impeller and
casings, the self-priming time increases; and the head
and discharge decrease.

11 DESIGN FEATURES FOR MONOSET
11.1 Voltage and Frequency Variation

Motor of the monoset pump shall be capable of
delivering the rated output:

a) With the terminal voltage differing from its
rated value by not more than + 6 percent and
-15 percent.

b) The frequency differing from its rated value by
not more than 3 percent.
¢) Any combination of (a) and (b).

12 END CONNECTIONS

The nominal sizes of suction and delivery of the pump
shall be as covered in IS 1239 (Part 1), IS 4984,
IS 4985 and IS 12231.

NOTE — In case a different bore size of suction pipe other than

declared bore pipe size is used for this test, the priming time will
be directly proportional to the area ratio.

13 PUMP TESTS

13.1 The testing apparatus, test set-up and
observations for the pumps shall be in accordance with

IS 11346 except for pumps with vertical axis suction
port — the test set-up shall then be as in Fig. 7. In
addition hydrostatic and self-priming tests shall also
be carried out as specified in 13.3 and 13.5.

13.2 Sampling

The sampling and criteria of conformity shall be
according to IS 10572.

13.3 Hydrostatic Test

Pump casing shall be of robust construction and shall
be tested to withstand the shut-off pressure for at least
15s.

13.4 The pump shall be capable to perform as per
guaranteed duty point at the manometric suction lift
of 4 m.

13.5 Self-Priming Test (for Self-Priming and
Semi-Self-Priming Pumps only)

The pump shall be tested for self-priming time at a
minimum static suction lift of 1.5 m for semi-self-
priming and minimum static suction lift of 3 m for self-
priming pump.

The test procedure shall be as follows:

No check or foot valve or any other external means of
priming shall be installed in the suction piping. Fill
pump casing with water and start the unit. The priming
time shall be the total elapsed time between starting
the unit and the time required to obtain a continuous
flow through the discharge pipe (Fig. 12).

13.6 The observations of tests shall be recorded in a

test record sheet. A specimen sheet is given in
Annex B.

13.7 Bare pumps shall be tested using calibrated
prime movers.

14 TEST FOR ELECTRICAL PERFORMANCE

The routine and type tests on monoset shall be
performed as specified in 14.1 and 14.2. The general
requirements of the motor with regard to types of
enclosures, methods of cooling, duty rating and
earthing shall be in accordance with IS 996 or IS 7538.

14.1 Single Phase Monoset
14.1.1 Routine Test

The routine test shall comprise (a), (g) and (h) of 153.1
of IS 996.

14.1.2 Type Test

Type test shall comprise (a), (g) and (h) of 15.3.1 of
IS 996, the tests for minimum breakway torque and
pull-up torque at rated voltage and supply frequency
and the temprature rise test given in 14.1.2.1.



14.1.2.1 Temperature-rise test

14.1.2.1.1 Temperature rise test at rated voltage shall
be conducted for the maximum current in the operating
head range with rated voltage and supply frequency.
The temperature rise shall not exceed the limits
specified in Table 6 of IS 996.

14.1.2.1.2 Temperature-rise test at reduced voltage
shall be conducted at 85 percent of the rated voltage
and supply frequency with the same load as
in 14.1.2.1.1. The temperature rise shall not exceed
the limits specified in Table 6 of IS 996 by more than
10°C.

14.2 Three-Phase Monoset

14.2.1 Routine Test

Shall comprise (a), (c), (¢) and (f) 0f22.3.2 of IS 7538.
14.2.2 Type Test

Shall comprise (b), (c), (d), (), (m) and (n) of 22.3.1
of IS 7538 and the temperature-rise test given below.

14.2.2.1 Temperature-rise test

14.2.2.1.1 Temperature-rise test at rated voltage shall
be conducted for maximum current in the operating
head range with rated voltage and supply frequency.
The temperature rise shall not exceed the limits
specified in Table 1 of IS 12802.

14.2.2.1.2 Temperature-rise test at reduced voltage
shall be conducted at 85 percent of the rated voltage
and supply frequency with the same load as
in 14.2.2.1.1. The temperature rise shall not exceed
the limits specified in Table 1 of IS 12802 by more
than 10°C.

15 PRIME MOVERS FOR BARE PUMPS
15.1 Engine Drive

The engine shall conform to IS 7347 or IS 11170.
15.2 Electric Motor

The motor shall conform to IS 996 or IS 7538.

16 GUARANTEE ON PUMP PERFORMANCE
AND TOLERANCES

16.1 Guarantee of Workmanship and Material

The pumps shall be guaranteed by the manufacturer
against defects in material and workmanship. When
used under the conditions specified in this standard,
for a period of at least 15 months from the date of
despatch or 12 months from the date of commissioning
whichever is earlier.

16.2 Guarantee of Performance

16.2.1 When tested in accordance with 13 the pumps
shall be guaranteed for their performance of:

IS 8472 : 1999

a) discharge, total head, input power at the guran-

teed duty point and the full load current in the

operating head range. The full load current

declared shall be less than or equal to the value

of full load current. Max specified in IS 996 or

IS 7538. Where such values of full load current

are not specified, the same shall be declared by

the manufacturer.

maximum self-priming static suction lift at

. mean sea level.

¢) maximum self-priming time at minimum
1.5 m static suction lift for semiself-priming
pumps and minimum 3 m static suction lift for
self-priming pumps.

NOTE — The pump, performance shall be declared at the rated

speed of the prime mover. In case of bare pumps the rated speed
shall be declared by the manufacturer.

b)

16.2.2 While carrying out verification of performance
as per 13.4, 16.2.1(b) and (c), corrections shall be
applied for altitude at the test place and water
temperature other than 33°C. The corrections to be
applied as per IS 11346.

16.3 Tolerances

16.3.1 Atrated speed the pump shall give a minimum
of 90 percent of rated total head at a minimum of 90
percent of rated discharge. The pump shall not take
more than 110 percent of the declared power input at
the guaranteed duty point.

16.3.2 The motor shall not get overloaded in the
operating head range of + 25 percent of rated head at
rated voltage when the supply frequency is within the
limits £ 3 percent of the rated frequency. The
maximum allowable current shall be 1.07 times the
declared full load current, defined in 16.2.1(a).

164 Verification Procedure

16.4.1 Discharge (Q) versus Total Head (H), Input
Power (IP) and Current (I)

a) Testreadings of O, H and /P corrected for rated
speed shall be plotted on a graph and con-
tinuous curves drawn. Plot guaranteed duty
point Og Hg on this graph (see Fig. 9). If the
guaranteed duty point lies below the O-H
curve pumps shall be deemed to have con
formed to the head and discharge require-
ments.

For verification of input power draw a straight
line through the origin and Qg Hg to intersect
the O-H curve. Draw a vertical line through the
point of intersection so that it intersects the
Q-IP curve. The value of IP at the point of
intersection shall be within the limit specified
in 16.3.1.

b)
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c) Testreadings of O, H and / shall be plotted on
a graph and continuous curves drawn.
Horizontal lines shall be drawn at duty point
head +25 percent and duty point head -2S

percent to intersect the O-H curve (see Fig. 10).

Vertical lines shall be drawn through the points
of intersection to intersect the Q-7 curve. If the
maximum value between the points of inter-
section on the Q-7 curve is not more than the
value specified in 16.3.2, the prime mover is
not overloaded.

d) Ifthe guaranteed duty point lies above the test
Q-H curve then a point 0.90 0g,0.90 Hg shall
be plotted. Then, if this point lies on or below
the curve (see Fig.1 1) the guarantee condition
in respect of head and discharge shall be
deemed to have been met, otherwise not.

16.4.2 In the case of bare pumps a calibrated prime
mover shall be used. When tested with such prime
movers the power consumption by the pump shall not
exceed the recommended prime mover rating in the
specified operating head range with the tolerance
specified in 16.3.1. Correction shall be made for
losses between the driving element and the pump as
follows.

Power delivered to the pump shaft when directly
connected shall be the power output of the driving
element. When not directly connected, correction shall
be made for the losses between the driving element and
the pump. In the case of flat belt and V-belt drives, the

allowances for belt losses may be taken as 6 and 3
percent, respectively.

17 MARKING AND PARAMETERS TO BE
DECLARED BY THE MANUFACTURER

17.1 The monoset pump shall be marked with the
following parameters, which shall be declared by the
manufacturer:

a) Model, size and serial number of the pump;

b) Rated speed, total head and discharge at the
guaranteed duty point;

c) Range of head;

d) Motor rating(kW)/Prime mover rating;

e) Rated voltage;

f) Rated frequency;

g) Number of phases;

h) Winding connection;

j)  Maximum current in amperes;

k) Class of insulation of motor;

Manufacturer's name/trade-mark;

n) Power input in kW;

p) Classification;
Number of stages in case of multi stage; and

r) Self-priming time at 1.5 m or 3 m static suction
lift.

NOTE—For prime-movers other than electric motor items (e),

(), (g), (h), (j), (k) and (n) shall not be applicable.

17.2 In case of bare pumps the parameters mentioned
at 17.1 (a), (b), (¢), and (m) and prime mover rating
shall be declared by the manufacturer and shall be
marked on the pump.
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FIG. 1 TYPICAL REGENERATIVE SELF-PRIMING MONOSET PUMP (PERIPHERAL TYPE)
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FIG. 6 NON-SELF-PRIMING MONOSET TEST SET-UP
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FIG. 7 SEMI-SELF-PRIMING TEST SET-UP
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FIG. 10 CURVES FOR VERIFICATION OF GUARANTEE Q-H, Q-I—OBSERVED TEST READING

FIG. 11 CURVE FOR VERIRCATION OF GUARANTEE Q-H AT RATED SPEED -
WHERE THE CURVE IS BELOW 0-G, Hg
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1S No.

210: 1993
304 : 1981

318 : 1981
996 : 1979

1239 (Part I) :
1990

1885 (Part 35) :
1993

4984 : 1995

4985 : 1988

5120 : 1977

6603 : 1972

Title

Performance of small size spark
ignition engines for agricultural
sprayers and similar applications

Three phase squirrel cage induction
motors for centrifugal pumps for
agricultural  applications  (first
revision)

Methods of sampling pumps

Footvalves, reflux valves or non-
return valves and bore valves to be
used in suction lines of agricultural
pumping systems (first revision)

Performance requirements for con-
stant speed compression ignition
(diesel) engines for agricultural pur-

poses (up to 20 kW)
Testing set-up for agricultural
pumps

UPVC (rigid) pipes for use in suc-
tion and delivery lines of agricul-
tural pumps

ANNEX A
(Clause 2)
LIST OF REFERRED INDIAN STANDARDS
Title 1S No.
Grey iron castings (fourth revision) 7347 : 1974
High tensile brass ingots and cast-
ings (second revision)
Leaded tin bronze ingots and cast- 7538 : 1996
ings (second revision)
Single-phase small ac and universal
lectri t ond iSi

e e'c ric motors (second revision) 10572 - 1983
Mild steel tubes, tubulars and other )
wrought steel fittings: Part 1 Mild 10805 : 1986
steel tubes (fifth revision)
Electrotechnical vocabulary: Part
35 Rotating machinery (first .
revision) 11170 : 1985
Specification for high density
polyethylene pipes for potable
water supplies (fourth revision)

. . 11346 : 1985
Unplasticized PVC pipes for potable
water supplies (second revision)

. . 12231 : 1987
Technical  requirements  for
rotodynamic  special  purpose

umps t revisi

pumps (first revision) 12802 - 1989

Stainless steel bars and flats

12

Temperature rise measurement of
rotating electrical machines



1998

IS 8472

K10jaeyspesuq) /A10)de)snes — syudwaambayy [erudn

“ye paddoys 398 ([9A9] ©3s uBdW jJe) Ur """ PeIH uondng
)% PaYIE)s )9S A\ nduy duing meys Surmrig-JRs xvpy (1
..................... £q pAsaL e upuyARY s ) un aSaeyasiq (I oY, SUNUIIGJRS Xopy (11
............................ aeq w ur peoRr [e0L weaSuey pedl (1 10 paynaa7) dung
SEEE sl g |22 |2 |e5| 2| 2| ¢ (z¢]|¢
=2 |Z%|&z2 sl |z |EE |2 |38 &| F| B |2E| 2
=] £ . E.
23 |25|iz N NN
5| 2|58 <> = |E% |2 |88 | 2| 8|
=4 s R - ] 52| 2 - @ 5
< & 8 9% [ L=}
A LU w 7
m | m N EOE
ad 0 H = | E| &
..................... Supeay z )
P39S pajey JO RdUBULIOPIJ JORIN e\
widx ‘peorT [Ny J& 9AIN)) IDUBULIONIdJ :IUIIJIY "Iy 10I0IA]
:ST 19d se 1$3) UEBULIONdJ — IS L, JO NN a3neo aanssaag /1939wouew SH :Aq painsedur pedy AIAIPQ
aSnen wnddeA/ajowouew SH :Aq paansedur i uopong
..... ON [S 10J0JA Aq paansedy Lpede)
NH._ ................ %0:0:@0&“ Q\D ................. \ﬂ U=0muc.ﬁw \—QHQE e OEN-—“ hcbcz .......................... —ﬁm&@&.ﬂz 11111 SeEEEEEECE RO Nmmv .H—E~
..................... aseyq wdy e paadg Supey 10jopy | e “RIAIPQ W onang
SHOA "~ 23e)0A sdury ~ o JuaLm) “NRIA 10JOIN . oNydumg o “+adky dung
avo1 1ind

N qdein 15og

S12JM)OBINUBIA] JO dWe N

(TVOIJAD LHAHS QIOOM ISAL dIANNd
(9¢1 asnvp))
q XANNV

.......... ON92YS

13



Bureau of India Standards

BIS is a statutory institution established under the Bureau ofIndian Standards Act, 1986 to promote
harmonious development of the activities of standardization, marking and quality certification of goods
and attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form
without the prior permission in writing of BIS. This does not preclude the free use, in the course of
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations.
Enquiries relating to copyright be addressed to the Director (Publications), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of
'BIS Catalogue' and 'Standards: Monthly Additions'.

This Indian Standard has been developed from Doc : No. HMD 20 ( 0276).

Amendments Issued Since Publication

Amend No. Date of Issue Text Affected

BUREAU OF INDIAN STANDARDS

Headquarters:
Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110 002 Telegrams : Manaksanstha
Telephones : 323 0131, 323 33 75,323 94 02 (Common to all offices)
Regional Offices: Telephone
Central : Manak Bhavan, 9 Bahadur Shah Zafer Marg 32376 17
NEW DELHI 110 002 3233841
Eastern : 1/14 C. 1. T. Scheme VII M, V. 1. P. Road, Kankurgachi 337 8499, 337 8561
CALCUTTA 700 054 33786 26,337 91 20
Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160 022 603843
602025
Southern : C. I. T. Campus, IV Cross Road, CHENNAI 600 113 '235 02 16, 235 04 42
2351519,23523 15
Western  : Manakalaya, E9 MIDC, Marol, Andheri (East) 8329295, 83278 58
MUMBAI 400093 8327891, 83278 92

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE.
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR.
LUCKNOW. NAGPUR. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM.

Printing Dee Kay Printers, New Delhi



