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gpa*f'Sri Lanka Standard

SPECIFICQTIDN FOR DEEF-WELL RECIFROCATING HANDFUMPS
 FOREWORD

S This standard was avthorized for adoption and publicats

Sri Lanka Standard ,by the Council of the Sri Lanka Stand
‘Institution onQfOLe2 after the draft, finalized by the Dra

Committes on Water Fump%v fad been npprnvmd by the Mechanical
Engineering Divisional Dommittee,

All standard values given in this specification are in 81 units.

‘The type of handpump covered by this gp@di&iaatimn is the

‘deep-well reciprocating’ type, which has found wider
capplication in 8Sri Lanka compared to other types, for sxample &
Direct avflun, Diaphragm and Progressive — cavity types.

THE scope of thi standard is limited to pumps operating upto 3@
m depth. Pumps for greater depths will be the subject of a
subsequent standard.

For the purpose of deciding whether a particular requirement of
this standard is somplied with, the final valus, observed or
calcul ated, expressing the result of a test or an analysis, shall
be rounded off in accordance with C8 182. The number of

osignificant figures to be retained in the rounded ofd value dhall

he ths ssme 2z that of the specified value in this standard.

The assistance derived from the publications of the International

Organization for Btandardization (I850Y and the British
SBtandards Institurion im b shards i

1w preparabtion of this
grateful v ackrowl edged, ‘

1 SCOFE

This gpecification lays down minimum regquirements of material,
dimensions, performance, testing and gampling for desp-well
reciprocating hand pumps used in wells upto a maximum depth of 3¢

ometres and bore hole diameters of 180 mm and above.

2 REFERENCES

180 &30 Gtructural steels

BS 7@ Wrought steel for mecharical and alliesd engineering
' purposeas
cs 182 Presentation of numerical values
5.8 147 Rigid unplasticized polyvinyl chloride pipes for
potable cold water suppliss (first revision)

sL.8 268 180 metric screw threads

o
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“ls 428 Random sampling methods o
SL.S 482 Lode of practice for hot-dip galvanizing of iron and
steal .

3 DEFINITIONS

For the purpose of this standard the following definitions shall
apply (see Fig. 1) @ '

3.1 cdnﬂecting’wmd‘: The linking member which connects the piston
of the cylinder with the reciprocating mechanism of the head
assemnbly, ,

3.2 cylinder assembly : The cylinder along with its piston,

valves and other components.

3.3 head assembly ¢ The mechanism and its housing above the
ground level which operates the cylinder piston.

3.4-pistmn seal : The sealing component of the piston.

3.9 riser pipe : The pipe through which water is Lransported from
the cylinder to the head assembly while housing the connecting
rod. : ; ‘

A

4  REGUIREMENTS

4.1 Materials and construction

Fipes, pipe joints and pipeling parts of unplasticized PYE ussd

in the construction of tank assembly,. pump cylinder and riser

pipe of the nandpump shall satisfy the regquiremsnts laid down in
3.1, 5.3 and J.4 of 5L 147 : 1983, They shall not impart to the
water pumped any taste, adour, colour or any substances injurious

to health in hygienically undesirable guantities. Materials used -
for the construction of the pump shall not promote the growkbh of
algae and harmful bacteria in water,

4.1.1 Head assembly

4.1.1.1 Handle and linkages

'TH? handle shall be made out of structursl steal conforming to

grade Fe 368 of I1S0. &30 or any other equivalent or better grade.

If a roller chain is used to couple the cormmecting rod with the
handle, It shall have a minimum pitech of 25 mm and a minimum
breaking load of 20 kM.

It an alternative Linkage is used between the connecting rod and
the handle it shall be aqual or better in strength and wear
resistance when compared with the above ohain.

I'f bearings with rolling elements are used, they shall be of
"pre-lubricated and sealed’ type. ‘
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Through the range of the stroke the lowsst point of the end of
the handle shall be 453 mm to 758 mm and the highest point shall
be 11958 mm to 1258 mm from the operabing geound level.

(aee Fig.1l).

4,1.1.2 Axle (Fulcrum)
The axle shall be made of carbon steel conforming to grade @BEMIG
of BS 9F7@ : Fart 1.

as stainless steel
that of grade @8OM34

Alternatively a corrosion proof material s
having strength equivalent to or bebter the
of BES 979 : FPart 1 shall be used.

4.1.1.73 Head

The head shall be made out of non-corrosive material or if nade
of steel it shall be hot dipped galvanized conforming to SIS 482
atter fabrication. ' o

4,.1.1.4 Tank assembly

The Tank assembly shall be made out of non-corrosive material or
if made of steel it shall be hot dipped galvanized conforming to
SLS 482 atter fabrication. The tank shall be enclosed as far as
possible to avoid.dngress of foreign material.

4.1.1.8 Pump stand. % pedestals

The pump stand and pedestal shall be constructed out of mon
corrosive material or if made of steel it should be hot dipped
galvanized conforming to SLE 482,

It is recommended that the mounting flange of the handpump should
conform to Fig.2 : ‘

&
4.1.1.46 Fasteners in haood asosembly :
The fastensrs in the head amily shall he of steel hot dipped
galvanized conforming. to SLS 482 or stainless steel conforming
to grade 304 of BS 974 : Fart 1 throughout. A1l screw threads
used shall comply with SLS 26B. Any fastensrs used other than
‘serews shall conform to the relevant Sri Lanka Btandards.

Bolts and nuts of the head assembly, as far as possible, shall be
of one size (preferably MIZ2 ).

4.1.1.7 User abuse
Head assembly including the handle shall be capabls of
withstanding the user abuse test specified in &.3.

4?1.2 Pump cylinder and piston mechanism

The pump cylinder and piston mechanism shall he of stainless
wteel or eguivalent ﬁonmmmwrmﬁgve material throughout.
Fasteners, when used, shall be of stainless steel or o
eguivalent non-corrosive material.

"

The pump cylinder, if lined with metal, shall have a minimoum wall
thickness of 1 mm. :

Stainléﬁﬁ steel , when used, shall conform to grade 384 of
BS 970 : Fart 1.
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4.1.2.1 Piston seal ' - a

The piston seal shall be made of natural rubber to hardness not
seeeding IRHD 7S. The maximum water absorption of the piston

seal shall be 1| per cent in 48Bh. at 3@ e,

Any other elastomer, if used for the piston seal, shall conform
to the hardness and water abzorption reguirensnts specified
above for seals made of ratural rubber.  Such slastomers shall
not constitute a toxic hagard and shall not foster :
microbiologickl growth mor give rise to taste or odour,
cloudiness or discoloration of the waber being pumpesd.

4.1.2.2 Other sealing components

A1l other sealing components in contact with the water being
pumped, for example : valve gseats, O-rings, shall be of natural
rubber or any other =lastomsr as specified in 4.1.2.1.

4.1.3 Connecting rod :

The connecting rod and connectors shall be made out of stainless
steal or equivalent non-corrosive material and shall have a
minimum diameter of 18 mm. ‘

The. spacing spiders/centralisars between the connecting rod and
the riser pipe shall be of natural rubber or sguivalent &l astomer
of comparable strength and corrosion resistance. These
elastomers shall satisfy the water potable requirements specified
in 4.1.2.1. . ‘

4.1.4 Riser pipe

The riser pipe shall be of unplasticized polyvinyl chloride
conforming to S.1, 5.3 and 5.4 of SLS 147 1283 with minimum
wall thickness of & mm (14 threaded) or 4 om if alternative non
threated joints are wsed o non-corrosive material of souivalent
strength. ‘ o o

The riser pipe shall be suppliad in standard lengths of ‘minimum
3 moand provided with suitable connections of adegquats
flexibility. L » ,
The spacing spiders/central isar betwsen the hore hole casing and
the riser pipe shall be of natural rubber or eguivalesnt ‘
elastomeric material. ‘

4.2 Dimensions and duty ratings

4.2.1 Bore of the cylinder :
The bore of the cylinder shall be either 5@ mm or &4 om measurad
as the inside diameter of the cylinder wall.

4.2.2 Minimum flow rate '
The minimum flow rate shall be #.9% litres per Full stroke at
3 m depth at the pumping rate of 46 full strokes per minubs.



4.3 Worbkmanship and finish
4.3.1 Above ground level components
Components above the ground level
tdesign, frese of finger arcl
The edges shall el
The grip of the handle in
comfortable and smooth Lo

shall be of operator safe
have no sharp i COF TS S
" i

e,

4.4 Performance

4.4.1 Energy input

When the pump  is tested according to the msthod de ribed in
a.2.1 the energy input to the pump shall nobt exceed 18 Jjoules
at. 48 full strokes per minute at 38 m ar-heacd.

3.4.2 Efficiency v

he mechanical afficiency of the pump shall be not less than 75
par cent and the volumebtric sfficisency nob 1 than 8¢ per cenl
at 48 full strokes per minute and 3¢ m waterhsad. '

4.4,3 Performance after endurance test
When the pump is tested according to the methods described in

bH.2.2 the volumetric efficiency of the pump shall not fall below
TE per cent and energy input shall not
full strokes per minute.During the pericd of these

shall be no structural or mechanical fFailure of any pa
PILAMED o ‘

ad LEE joules at 48
teats thers
et of fhe

ERIE

4.5 Information to be provided by the gupéliwr

4.5.1 An adeguately illustrated mafual shall bs provi
supplier. e manwal shall inclug :
and optional parts, instructions for
ésﬁ@mhly, instructions for routine in
raplacemnent of parts, and instructions
ELLMES

H]
Fe s

ainantl Lmg,
section, adjidstments and
fore handling and uwsing the

4.5.2 The following information shall be provided by the supplier
on request to the purchaser:

al) Dimensions of pump components with o

illustrationssy

by Unit weight of the connec

¢) Material aspacification of componsnh

) Complete parts list with part numbers;

@) Maximum recommended depth of installation or water-head;

) Imnstallation ir el s g ‘ '

) Maintenance ins Lo

My List of tools reguiced to install and maintain the pump with
mention of special tools, if reguired;

i} List of all tha par which need regular replacemsenty and

JY Pump performance characterishics.

riptive drawings for

of bthe pumps

g

f
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Fumps shall be marked legibly and indelibly with the following
a) Name and address of the manufaumuwww and/sor reglstersd trade
. omarlk g » S

B) Country of manufacture

) Minimum discharge at the recommended water-head j

d} Model number and serial number.

@) Maximum discharge at the recommended water~hesady  and

) Date of manufacture.

6 METHODS OF TEST

6.1 Verification of specification

The pump specifications provided by the manufacturer as per 4.5.2
shall be verified using appropriate metk s of test. Chemical
dnalyala may be carried out bo verif material whenesver the
identification of material is in doubt.

~

& Performance tests
The performance tests are carried out to determine the .
performance characteristics of the framp & For example the inter-—
relationship between discharge water head, ensrgy and efficiency.
Clean water at atmubphwrlr temperature shall be used for the
paerformance tests.

The testing of pumps shall be conducted under field conditions o
simulated conditions in the Laboratory

H.2.1 Test +or efficiency

G.2.1.1 Procedure , , .
The pump shall be te 3 v ol FEmrent water

2l oat o mindmum o flhe
heads starting from a minimum of 195 m theough 349 m oup to a
maximum water head of 3& m. 6t each head the pump performance
shall be tested for a maximum of three ditfersnt plmping rates
commencing from a minimum of 38 full strokes per minute through
4% up to the maximum rate of 5@ full strokes per minute.

4.2.1.2 Measurements L

The following data shall be gathered at sach setl irg o

a) Depth measured from water surface to the level of water at the
' discharge 3

b) Number of strokes per minute 3 and

) Discharge.

6.2.1.3 CLalculations

The following shall be calculated from the data
a) Energy input to the pump

by Fump mechanical gfficiency 3 and

C) Volumetric efficiency.
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L.2.2 Test Tor endurance

6.2.2.1 Frocedureas

E AT |
Gt L, gl
ni ke,

6.2.2.1 &) For tvpe test
shall be conoucted S
pumping rate of 4@ full

srdurance test
S ostrokes at oa

in 7.3 the endurance
of for 2,586,800 strokes
pEr minuts.

6.2.2.1 b)Y For
teést shall be
at a pumping rate of 4@

6.2.2.2 Performance evaluation aftsr endurance test

The performance of the fmp
aefficiency test as describsd

luated by repeating the

6.2.2.3 Calculations

The following shall bé caloulated from the dat
a) Change in volumetric efficisncy & and

by Change in ernargy input.

a collescted @

5.3 User abuse test

The above ground componsnts of the pump shall be tested for user
abuse. The following test shall b included in these teshs i

The heac 1 the spout shell withstand a lateral
impact of not less than 500 joules

T SBAMFLING

7.1 Type test

Smine whether a _
2l Lo be abls to produce
cmance  regquirements of

T.lul The type test is conducted -
particular manufacturer can be cons
hand pumps in compliance with the crerf
the specification.

i

ot 4.1,

d for sfficisncy in
x Wi th

endurance in

T.1.2 One hand pump contorming to bhe
4.2,4.3, 5 and &.1 shall be selec
accordance with &.2.1, for enduran
6£.2.2.1 a) and for performance
accordance with 6.2.2.7.

o

NOTE
This should be done +or @very 1808 hand pumps of
or each years production whichever is less

]

e 1.3 I the handpump t
reguirements of 4.4 the o 3 : i
specification for efficiency, endurance
endurance.

Ciasties the
P to conform to bthe
arfl pertormance afber
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7.2 Routine t 5 ‘
T.2.1 Batch : ALY handpumps of the same model manudactured under s
conditons which are presumsd unidorm shall constitute a batoh.
Te2.2 A1l hatches of desp-wel ] recipracating handpumps shall be
subjected to routine inspection by the manufacturer in accordance
with this standard. » -
T.2.3 Fach handpump of & bateh s#hall be inspected for
requirements under 4.1y 4.2, 4.3, 5 and &.1.

Only those complying with the above requirements shall be ) -

Te2.3.2 Each batch shall also satisty Lhe type teast requirements

as specified in 7. 1. '

7.3 Acceptance test

7.3.1 Lot : In amy'muﬂ%ignm@mt all handpumps of the same model

belonging to one batch of manufacture shall constitute a lot,

Te3.2 Samples shall e tested from each

contormity of the lot to the reguilrements

To3.3 Scale of sampling .

T.3.3.1 The number of handpumpes to be Hected from a lot shall —
be in accordance with Table 1. i N

TABLE 1 ~

samnling

(RERE TR
=] it e

Mol e I

to bhe

Number of handpumps
in the lot

._-..-....
i
i

VST —~ S &
5l o~ 1200 13
1281 and above o

; i
i i
¥ 1
Up to 15@ i =5 .
: H
H i
1 ¥
H 1
: H

Ta3.3.2 The handpumps shall be selected at random, In order tno . §
ensure randomness of selection the random number tables as i ven B
in 8LS 428 shall be Lsed . !

7.3.4 Number of tests
Each handpump selected as in Te3.301 shall be ezamined as -
required unider 4.1y 4.2, 4.3, 5 and 6.1,

T.3.5 One handpump tested and satisfying the requiremnents o f -
T.3.4 shall be selected and tested for effic DY LN Acoordanoes
with &.2.1, for endurance in accordance with &.2.2.1 b)Y and for A
parformance afteor endurance in acoord '

ance with 6.2.8.2. - -
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8 CRITERIA FOR CONFORMITY

8.1 A lot shall be declared as contforming o the reguirements of
this specification if the tollowing conditions are satisfied

8.1.1 Each handpump examined as in 7.3, 4 satisfies the relevant
requirements. .

8.1.2 Fach handpump tested as given in 7.3.% satisfies Lhe
requirements uf 4,4, ~

“145/B/Eng.

~ Mg/~



