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NOTE

This outline may be helpful to UNICEI Programme Officers

becoming involved with handpump tubewell programmes for

“the first time. Perhaps this type of outline could be

amplified by others as time permits to include more

details, and perhops cover morc topic
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_Bangladesh Rural Water Suprply Programme

Choices Associated with Handpump Programmes and Design

o2}

Health versus other sectors of development

(a) 1Health and disease as a constraint on ecoronmic development.
(t) Public demand for better health.

Water versus other elements of health scctor

(a) Disease patterns affecting children.
(v) Proportion of water related diseases as percent of total.
(c) Water resources available to supply safe, potable water.

(d) Institutional arrangements to instal ond maintain public
wiater syvstems.,

(e) Public demand for and utilirzation of improved woter systems.
(£f) Rescurces available - material, financial, manpower.

Implementing agency choices .

(a) National water authority

(b) Provincial water authorities

(¢) Local water boards

(d) Rural development departments
(¢) Cooperatives

(£f) Private scc

(g) Public works departments
(n) Health ministrics

(i) Others

Funding sources

(a) UNICEF regular resources .
(b) UNICEF spccinl assistance projects
(c) Bilaoteral donars

(d) Multilateral agencies

(e) NGO's

(f) United Nations or UNICEF special cmergency appe2ls
(g) Seclf-help, reimbursed payment schemes
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Per OWWel required ; HPTW programues

(a)
(b)

(c)

(d)

(e)
(£)

(g)

Ground water engincers
Tubewell technicians
Managers

Logistics: coordinators; procurement; follow up on
end usc¢ - storage, book

Pump technicians - depenulnb on tymc of pump

Mechanical cnhlneor Metalurgical engineer for pump
design, production.

Communications, sociological, educators

Sources of specialized personncl

(a)

b)

~
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(£)

s

(h)
(1)
(3)
(k)
(1)

UNICED; country office, regional office, othcr country
o¢¢10cs, HYHQ

UN agenciesg UNDP, WHO, FAO, J1L0O, etc.

International Consultants: ground water, water resources
planning, manfdgemnent

Local consultonts: technical, monagement, etc.

Technical faculties of Engineering Universities and
Technical Institutions.
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Govermaent cgencies, departments, rosource cenitreds,
ceclhnical cssiglance centrco, research orgonizotions.
Voluntory 2gencicsy; within the country, in developed
countrics but interested in development,

Specialized personnel and consultants of bilateral dornors

"d

cand multi-lateral funding institutions.

Foundations

Retired personnel -~ especially logistics, rctlrcd from
armed forces but anxious to work

Through sdvertisement

Private industry: advice on a wide variety of technical
matters rclated to supplies.

Single wells versus piped systems

(a)

Demographic-sociological factors - how people are arranged
in settlements. If highly compressed into concentrated
settlements, then piped schemes feasible. If dispersed in
hamlets, then single well gystems preferable.

State of %e,naoio -~ ability to m“i“tain, operate and
finonce wechanized pwoeu 5vutonu versus single well systems,
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(c)

(a)

Financial and other congiderations:

1. Piped systens regquire relatively higher per capita
capital investnents, recovercd over a long tinme,
il ever.

2. Piped systems often take several years to instal.

3. Tinancial management/maintenance problems often mean
low utilization of piped scheme investments.,

4, Single well systems requirce smaller capital investment,
short installation time, relatively easier to maintain
and operate.

5. Access to piped vater systems often restricted to those
able to afford house connecticng,

7. Fiped water system service is often intermittent.
Hydrogcological factors:

1. Single well svstems depend on availability of ground-
watexr:

a. depth
B, quality
c, aquifer yield

re, piped svstems may be the most practical

2. VWhere safe surface water is 2bundantly available under
Y
+ ? s - J

gravity pressu

solution,

Harndpunp tubewells versus other vells

(2)

(b)

(c)

(d)

Handpump systems are relatively gsonitary. Open wells aore
rather easily contaminated, either by the air, or water
Lifting device -~ bucket, rope, ctc.

Handpumps require more maintenance thon some simpler,
indigenous systens, ’

In alluvial fermations, HPIWs are easy to install, but
require casing and filter.

In rock, holes are harder to drill, but filter and casing
may not be required. :

e 8 &0 @ L!/
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(e} Hendpumps must usually be centrally menufactured, whereas
some other systems can be madc in the village,

How to begin

Whether you are choosing an imported pump, designing a aew
punp or redesigning an old one, there is only one way to start:
start small., Experience by trial and error wiil then be the

most reliable guide for further choices. Believe it or not

the handpump choice problem is now very complicated ~ due to
a veritable maze of ontio-s of designs, models, materials

and assembly processe To order large quantities oi untried
designs could lead Lo dJS ster,

An equal danger is to do nothning at 2all. One is apt to bog
down in a quagmire of choices. It is necessary toc make a
start., Not all the factors can be known in advance, By
proceeding slowly and cautiously, ncw factors con be dealt

with as they arisze. The main point is to avoid over commitment
to one design, the performonce and production problems of which
are not fully knowm.

Perhops ‘the "uOlLlnP point should be the ohservation of
available models alfcndy in use. Then choose on option wiich
seems appropriate, order a few, field test it, produce a few,
redesign, rctest, etc,, etc., ctc., qmwgq times until dChLoLCH
making beconmes morce refined. The design should gradually

begin to converge oround an appropriate solution.

shallow, deep, or multi-purposc handpump

(a) Depends on depth of water table, and uniformity of ground
water cmnuL+J ons

(b) VWhere water level is normally 257 or less, shallow well
may be used exclusively.

(¢) VWhere water level is normally wmore than 30', deep well
must be used.

(d) VWherc water table varies considerobly - say between 10-40
feet within small geographical areza, a flexible design,
multi-depth setting pump m2y be used.

(e) Vherc water tables are likely to steadily drop, 2 design
which con later be converted from shallow to deep may be
worthwhile. ' .

Output of pump desired

'

Designing a handpump tubewell is like designing a water system,

because it is o vater system - having inlet, rising main, pump,
"rescrvoir (the upper part of pump body) and distribution cutlel

Y4



(spout). Thercfore, it is not oo surprising that hondpump design
procedures should take into account criteria also considercd in
the design of piped water systems, such as mapping of the served
area, ground vater resources, local usage patterns, colculation

of average demands and peak flows, financial status of the
executing al*noilty and the uscers,; cte. These are outlined
further below,.

A1l these factors token together will give an indication of
the performance desired by the pump. Performance desired is
determined by two factors:

(a) Water per verson per day nceded to satisfy optimum, minimum,
or practical meédian water requirements.

(b) Persons per pump.

These two figures con be more clearly determined by consideration
of the following: -~

(2) Intended woter us

Drinking water only

Drinking, cooking, washing utensils
Full domestic use

Viero-irrigation

Domestic use plus small garden

Or other combinations

< o

.
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Intensity of usc

'

Availability of other wells ﬂd/ov other water sources.
Ts well to serve 10, 50, 100, 7000 or more people?

N —
1S

Type of site:-

a) Single family unit

H) Lxtended family, hamlet or small village

C Large village"

d) Urban iange area

‘e) Market place, bus station, boat landing, or other
high density public site,

) School, health center or other institution

%.. Queue factor: Will people draw water intermittently
througnout the day, or will there be peak demands at
sunrise, noon, sunset or other periods? If the queue
factor is significant, as it is in most traditional
societies, then the real test of how well the pump
satigsfies the performance oriteria may well depend
upon how well it can meet these periods of peak demands.

ces.s 6/
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(c)

(d)

-6 -

Cultural factors : .

1. Will the pump be used by men, women and children aiike?

2., Or will one sub--group predominate in well use? This
determines the mechanicel leverage desired, and
volume of water which can be lifted per stroke.

3. How far are people willing to walk to draw water?
Sometimes people will walk a great distance to fetch
their minimal drinking water requircments, but will

tend to use more convenient surface or other traditional

water sources (if they oxist) for other needs such as
bathing. :

4. Health awarencss. The degree to which people will
expend energy to obtain water from protected sources
may depend upoen their awarencess ol the causc-effect
relationship bebween water and heolth/disecase. In
the overall eguation, this factor is a variable, which
may be increased by educational efforts,

Depth of water table and water qualiity may determine the
practical output of a punp, which may be much less than
the total desired. That is; the performance of the pump
cannot be congidercd independently ol the design and
construction of the well. A number of economic considera-
tiong influence thie choice also. For any given set of
ground woter conditions, there is a maximun theoreticol

vield, but the optimum economical vield may be considerably

lover, In well design in relation to HPTY programnes,
three general levels of output should be defined:

1. Maximm possibtle
2. Minimum desirable

3. Maximum practical

The practical output would nermally fall somewhere between

the minimum desired and the maximum possible., Generally it

is desired ‘to provide as much water, as conveniently as
possible, within economic constraints.

Within these social and economic considerations, the well

design is normzlly determinced by the following hydro-geological

factors:

1. Depth to water table,
2. Aguifer yield,

3. Degree of development of well, if in unconsolidated
formations, ’

1T - - he RN o - Ly o - ot 5 3 [ T .
L, VWater quality may also be a factor in water use.
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The

design considerations are 2g follows:

Diameter of filter
Diameter of rising pipe

Technical considerations aside, these two choices are
largely economic,

Filter slot size .
Gravel packed, shrcouded well or naturally developed.

These are largely technical decisions, requiring the
expertige of a ground water engineer, They will, however,
have a direct besring on the output performance of

the pump.

Type, design and configuvration of the filter. This

is & rathcr complex interacticn of technicel and

economic considerations. Generally, there are various
trade-~offs to be considered - largely economic - such

as first cost versus yield and/or lenzth of service.

Viater quality factors, such as encrustation by carbonates,
bacterial slimes, or corrosion, acidity, ctc. may be
overriding congiderations.

Most suitable aquifer. This is a complicated technical-
econiomical decision, There may be a serieg of acuifers
at different depths hoving varvicug yields and water ,
quality, It 1s normelly desired to use the shallowest
aquifer which will adecquately satisly the needs of the
programme, Yield and water quality considerations may
lead one to uwbilize a decper layer.

However, -this is a self limiting process, economic consi-
derations hecoming overriding at a certain stated depth,
At some point it may be necessary to choose a water
qualitlty or yield which is less than desirable, but is

the best yield or quality practical within economic

limitations.

At this point, adaptability and taste preferences of the
local people become critical. Most people are ready to
make do with less if that is all which is available,
They may also be willing to drink water of less than
ideal taste,

static water level is an important factor in pump =@

and well design. But equally, if not more important, are

veee 8/

e e



the amnual fluctuations of the water table and/or special
variations, i.e. the water table depth may vary ccnsiderably
from place to place within a relatively small geographical
area, Implications of these factors con pump design have
been mentioned above (10).

12. How much to spend?

How much should be spent on the pump?

The amount should be related to how much has been invested in
constructing the well. In Bangladesh, the materials used in
constructing a 13" diometor tubewell 150 deep cost about

$60 - $70. These wells are eosily constructed, and are being
installed by the tens of thousands in every village and for

every two or three hundred people. The pump is presently costing
about $20 (after the recent devaluvation of the Takz). This

seems in line with the overall cost,

In other countries, water lovels may be several hundred feel deep
through solid rock requiring a maJor capital investment and the
use of sophisticated drilling rigs to construct the well. In

such cases the well may serve scverald hundred Lo a thousand people
or more, some of whow may come miles to draw drinking water on
which their 1ifc¢ depends. : ‘

In Bangladesh there are usually many alternative sources of surface

water or shallow ground water if the pump fails, DBut in many

places, the UNICEF well may be the only source of water supply.
Such wells will be severely stressed by intensive use,

Normally such wells would e constructed in relatively fewer numbers
and it is impereative that a very high percentage of them be in

good working order at all times. TIn such circumstances, Q
considerably higher investment is Justified in the pump. The
desirability of improving the design as much as possible would

be equally great,

Possibly as a general rulc of thumb for such deep well situstions
y & 2CP

" the amount spent -on the pump should not become a major financial

constraint significantly reducing the total number of wells, But
on the other hand, the amount spent should be sufficient so that
the pump is not out of order more than 10% of the time. If therc
is no existing design vhich fits within this criteria, then high
priority may be given to developing on appropriate design, before
mounting 2 major programme to consgtruct new wells, which will
then may be left without a satisfactory pump. :

veve 9/
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Imported versus local pump

&)

o))

c)

@)

T
=

Ultimate goal of UNICEF assistarnce?

If the goal is to uovc]op a scli-sus 10Ln1ng water programme,
local production of pumps may be a high priority.

Availability of local pumps : Industrial Base. Some
countries have almost no industrial basc whatsoever., In
such casesg, it may not be practical to hope for a locally
produced pump. In such case, decision-making is limited
to selecting the most appxourlﬂ“e import model.

On the other hand, even in countries with very little
industVV, it may be possible to develop a water pumping
device fabricated out of locally available materials

In such cases, emphasis should be given to dOV@lOané
village level appropriate technelegy.

Foreign exchange position of the country.
Volume of demand : For a small number of pumps, 1t may not
be worthwhile sctting up local production.

Raw materinls ¢ Unaveilability of raw materials should not
necesgsarily prevent locod development of a hvndpump industry,
provided the necessory materials con and will be imported,
Japan for example has very few raw materials. Interest;

4

initistive and management are more cssentiol.

local made pumovs - then what?

B

Use *1u01ulon41 design?  Introduce brand new design?
Or modiry traditional design? A new or mptoxcd des
may be needed if:

(1) - Existing pumps arc out of order more than %0% of the
time \(uh dow wells), or more than 10% of the time
(decp wells). :

(2) Therc is no design available which can give 90% trouble-
free operation within the prloe range appropriatce for
the investment made in constructing the well, /

Depending on programme priorities, it may be necessary to

begin with local varieties of pumps. Inmprovements can then

be introduced gradually. If ot all possible, design
development should be separated from progromme implement atlon,
so that programmncs do not become abpendent on unproven
designs still in the development stage. On the other hand,
traditional pumps originally deslgnod for single family use
should either be replaced or reinforced as soon as possible,
to prevent tne institutionulization of an underdesipgned pump,

... 10/



prﬂrienco has showrt that successiul pump design is more
often achicved by starting with an 1nd1rcnous d“"ivn :
and then improving it, rather than by trying to lntruduce
a totally new design. In order to be successful, 2 design
should be capable if being produced locally, and operatedc
and maintained by the beneficiaries. Local acceptance,
both by the user znd the producer scemns to play a key

role in good design development,

Similarly, if redcsign of an oxisting pumps is the order
of the day, then improvements can be clagsified according

to urgency: I - urgent-imnediate; 11 -~ as soon as practicals
11T - for further consideration. .

"Wrgent-immediate® changes arce usually alsc simple by
nature - desi ign aspects which can ﬁr'atly improve the
service life of the pump, but requiring little major
changes. Using larger diameter pivots is an example.
Ernlarging castings for greater bearing surface or to reduce
breakage is an example of category 11, Redesigned valve
systems may be category 111,

Establisting such design prioriklc helps to bring greatest
returns on time invested, wnile af the same time allowing
major pregrammes to geh off the ground., Further design
work can proceed parallel to programme exccution, rather
than hold it up. Improved designs can be substituted as
they become SVOJlablc,

Design objectives

The coverall design objective is SIHNPLICITY - the simplest,
most economical desgign which will satisfy the functional
requirencnts of the programzc.

In general nearly 21l ospects of pump design fall into

four general objectives. These categories can form the
basis for the analysis of almost any punp design., They “re
not necessarily listed in order of priority. In fact,

it is difficult to consider anyone aspect completely
independently of the others. There is a high degree of
interaction among them. :

(1) Performance

Does the pump provide water rmsﬂ.y enough, adequato
to the neceds?

(2) Maintainability

Is the design suf to provide relatively
conbtimicus operat bagic routine
~maintenance service?

ce.s T/
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There is an economic trade ofi hers burwccn Tirst cost
and overall service Jife. In situations wnﬂ“; £OVer-
ment maintenance systems are weak, ond/or the IOCﬂl
capacity to maintain ond repair punps is merginal,

the long term ob U\Cb7VCS of the oxoloot will prohaoLy

be better served by increasing first cost, to pFuVLdO

o more robust design which will minimize the maintenance
problem over the years.

The performarnce of 2 pump from the maintenance point
of view mey depend significantly on the habits of

the people. For example, if they are in the habit of
lubricating mechanical equipment, the pump rarts may
last ¢ nszderably longer than places where no lubhri-
cation is given. Also & conscientious carctaker who
really looks after the pump, detering vandalism,
arranging meintenance, etc, will help to ilmprove the
service of the pump.

N
W
B —
&
o)
n
<

»

cHols ropriate to the amount of money invested
hie well and the degree to which people depend on
A 1

(4) Produceapility

relatively fast,

Specifically, a punp should be designed as follows:

s

(1) Reduce meintenance ?1eak00\ to manageable freguency,
30 tnat maintenance system CM“ keep pump in neacly
continuous operalio: Spare parts should be few in
number, simple, eagsi Jy chlu~0djgb.

(2) Design should be simple, economical, locally reproducable.
(3) Ease of lifting water may be a key objective.
(&) WJWlMl”e ‘expensive, or imported materials.,

(5) Discharge appropriate for nceds in relation to water
‘resources availlable,

A
i~
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Specific desipn improvements (mainly for shallow wells)

(1) Increased bearing surfaces (wider, bigger diamater).
- One practical tip is that in village use, nearly all
arts move., A drawing may specify some ,arfs as
J 1

fixed end others as moving, but -usually they all
begin to shake loose sooner or later. Thﬁlo*orc, ail
parts of the design should be reinforcced as much as
eccononically practlcal, FField obscrvations of pumps
under very heavy uvse will reveal the most critical
stress points regquiring maximun reinforcement.

(2) Smoother bearing surfaces round pins, instead of
(& 3
threadod bolts .

(%) Harder bearing surfoces (heat treatment).
(4) Lubricated beoring surfaces.

(%) Reduced number of parts

(6) Standardized size fasteners.

4

(7) Stronger structural design to rcsist breakage.

(8) Reduced weignt where possible.

() Use of most opwropriote materials,

depend gréatly upon
LS_uO ng used,

The design i
=l !
”ow well punp can be made

whether o .
Experiﬁnco has ¢
o
G

.4

t" L3
Jod ¥,

“ L_.

guite suticfo reing bearing surifaces and

other basic, cor g LOVGHGﬂtS of traditional

mnd 1s However, in deep uc well pump instellations
P

avle is pOPtJCllnflj deep

(uJy 20 ie“L or more), simply strengihening tho *vaaitional
models may not be sufficie to preve“t excessive breakdowns
caused by the scvere stre uueb on bearing points. For these
situations more inncovative approaches may be necessary to
find a bOLubLOﬂ. (UMICET New Delhi has done just thb)

POCluLl) where the water

Also design objec thGS may e different if designing for

micr\~'.r1q°tion. Bach person may use a public punp as little

cas five minutes a deyv. The objective is to have a pump

producing 5-10 gallons per minute and which will neecd

parts replaced less than once @ year., The situation for

a hand operated irrigation punp is guite different. One

or two pcople may operate a punp continuously for 8~12 hours
a day, .
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Bewarc: RBewore of new ideas adv obwboﬂ by Mexpertst, but
T which have not been thoroughly tested thur actual
field conditions, Field tests almost always
result in rougher, morc CACQf)lVO wear patterns
than laboratory tests. It¥ hos been learned that
there is generally no eagy instont solution for
- handpump problemns.

d) Design procedures

(1) Design criteria

(2) Sketch designs

(3) Sazmple prototypes

(4) Production models

(5) 4nalysis of production technigues
(6) Ficld test

Y 2 e 3 pin 4 -, )
(o) accelerated testirg in high density use¢ areas.

(b) normal testing in %ypical 7J]1H69 site.

(7) Analysis of wear patterns.

(8) Modified-improved design

(9) Production drowings

(10) Tolerances
(11) Row materiols specifi ications

(12) Inspection guidelines. Qualiity control criteria.
(13) Tender documents
(14) Contract documents

e) Type of production

(1) Cast iron
(2) Tabricoted from stcel pipe, stondard fittings, ete.
(3) Constructed at site

This decision will depend upon the iypo of industry in the

towneg, tho raw l”"rr"]" avnilable, and the skill of craftsmen

VLl g
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at village level. A cast iron or pre-fabricated punp
requires little engineering at the installation sight.
Water pumping devices assenbied or constructed in the
villoge are cwble to vtilize local skills and moterizis thus
economizing on materials, The resulting unit is ubualLy
locally understood ond maintainable,

£) Multipurpose unit versus single design QET3O”°

It moy be necessaory to begin a programne with a single
rnultipurpose dCngn punD w“ich will serve a variety of
purposes, cven 1f not particularly well., As the programnme
gaine momentum, routine operational prebloans become reduced,
KR & DI} capacitice exponded, it may become possible to branch

out into several dcbl n optiong - cach one approprinte
for 3 SLngWG use. For example onc pump may be designed
specifically for 31ngle fuﬂllv usce, another for thLL
hamlets of suy 50-100 UCOpl and another more robust
nodel for 108--2C0 people or more.

Also gpecial purpese pumps, such as for micro-irrigation,
can be designed as the need ariscs., Here again there is

scope for VW”WP+", The ain may be to water n gnall vegetable

garden plot with ihe household puvips, or mloruﬂlrri JL“
a small fieldd crop of wheat, poixioes, addp wr, etc. with
a special pwip designed for that purpose

dimported purps

&) OLGA rmmy be thera are oth

developriant velt in OLGA, Darticu.
vell pumps i £ and Deep Vell Punps
which ney e . HQ mav be able to
on the most DI L”dG¢, Martin Beyver and

L.
Dol

should ve the of information.
b) If local production is the ultimate projw@t goal and inport
is a tenporary expedient, then a simple design such &5 Iis
b01ng produced in & nearby developing country mayv be the
most suitaikle design to begin developing local capacity.

Handpump research and development work : Who should do it?

a) Internationzl Consultants. Tend to be expensive, and take
a long time getting Lrom the drawving board to prototype.
Difficulties in communicating complex technical questions
over long distances, May develop solutions which are

FINTTOVITTR AT TT YNV T 7T @t T 1 O S I T TN
U:\,; _j_c;’_'..}_‘ GL:_I_JJJ_'_- l,,‘_ 2L ("\ /S‘U t)‘tl ’k/ :,{'.v/ \ 9 /‘ y JI R
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d)

e)

)

g)

neither technicslly, socially or economically appropriate.
(But usually do have hLUbly qualified engineers. Good
for initizl studies),

Government Agencies. Ideal to invelve government in
developing its own pumps. But often there is insufficient
motivation or technical skill. ‘

Local Industry. Usually has technical skill, but lacks
initiative in developing improved, bettcrncheuper teclhnology.
;x¢stlng technology tends *to become institutienalized, even
though it may be more expensive, ineflicient or both.

Benetficiary. F¥or drinking water pumps, technical skills,
motivation and resources are not usually available at
village level. However, farmers in a famine situation often
develop an uncomnon ingenuity for developing appropriate
means of getting water to the land,

Ul Specialized Agencies., Do nol normally purchase large
quantities of final design units, and may have difficulty
getlting their ideas into production,

UNICEER Office. DMNormally does not have technical stafl to
initiate technical innovations and follow through into
production,

OPTIMUM combination for success = purchaser + designer +
manufacturer + beneficisry. That is, successful designs
develop through contimious interaction Letween the agency
responzible Loy )nro}asﬁuﬂ the improved design, the designer,
the manwfoLTU“eJ, and user the pump in the ¢Lelde It

is gometimes mogt effectiv 1£ the designer and purchaser
are one in the saame.

Another formuis for SUCCESS = 9C% perspiration and 10%
ingpiration. There does not seem to be any substitule

for people. People willing to work closely with local
maHUIaCLJLGFu, make frequent visits to field sites, back

to the drawing board, back to the workshopb back to the
field, etc., etc., repeated enough times until an appropriate
design is evolved., There is no easy solution to long range
development. :

Another way of saying this is that nothing happens automa-
tically. An idea mneeds to be pushed and proded, revised
and pushed ogain every step of the way until it actually
reaches the fleld and produces results.
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17. Details of pump design

A. Dimeasions

1. Cylinder size., Along with stroke length, determines

' the volume ol water per stroke. The volume determines
the weight of water lifted ver stroke. 23", 3" and
3% are common pump cylinder diameters.

A rather small increase in cylinder diameter may give

a relatively large increase 1n discharge, since discharge
per stroke depends on the cross oectlo“"l area, which
increases as the sguare of the radius.

Combinations of diameters and stroke lengths are listed
below. These discharges ore not theoretical, but are
general performoncce levels from cexisting designs

‘. operating under field conditionsg:

Cross s
Cylinder sectional Stroke Typical  Pump
dio. ~  oreg Jenzth  discharge type

e mnare

ol 5.0 sg.in Lt 5 4 - 5 gpnm Pok. G.I.
7.1 sq.in LB 4L - & ¥ Btdesh No.&
9.6 sq.in Gt & -10 " B'desh No.b

* depends congiderably on well.
/stroke length

Stroke length, A longer/gives o greater discharge per
stroke for a given cylinder diamelber. A given unit of
dischorge mov be schiceved by cither a fewer number of
longer otrokes, or o greater mumber of shorter sctrokes.

From the opcf'tlopul point of "icv, the optimum

onfiguration will have much to do with the size,

Qtr ngt- and work hobits ol the users. From the

. maintenance point of view, it is tnowﬂ“ + that a smoother

N

u-_

pumnning action results in less wear on the movVing parts

3. Discharge. A combination of cylinder dinmeter, stroke
£ »
length, number of strokes per minute, and number of

cylinders.,

Note: The discharge of the pump can not be considered
apart from the design characteristics of the
well. These factors include:-

a) Diameter of filter and rising pipe

b) Slot size and open area of filter

cg Transmissibility of aguifer
Development oi aquifer

e2 Depth to water level

i) Tuctuations of static water level
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Hondle length, Determines thce mechanieal advantage,
which, alongwith cylinder dio., and depth to water
toble, determines how hard it is to work the pump.
Generally, the longer the better. The configuration

of the handle also secms to be important in the overall
use of the punp.

Overall sizce. Depends upon the size of the pecple
using the punp, and the type of installation.

Thickness of bearing surfaces. %" usually recommended
as total b»readth of C.I. bearing surfaces around pivot
points.

Diameter of pivot pins. £ — 31,

Materials

1.
2.

N A e s

Cast iron
Plastics These all relate to the
particiilar local cconomy/
technotogy, and the particular
cnginecring function which
cach is to perforn.

Mild stecl

Brass - Bronzc

R N L S P L Pl e

Wood

Assembly

1. Foundry g
: Depernds upon local tecknology,
2. Workshop ) both in towns and at villaoge
) level.
3. At sgite construction )
Security
1. "You can't pump the pump becouse the vandal took the
©  handle".* Security problems vary from place to place,
but arc likely to be incrcased in exposed public places
where therc is no responsible caretaker., Lock and key
arrangements can be devised locally.
2. ©Stones, pebbles, etc. There secms to be a human impulse

to drop pebbles, etc, down a tube sticking up out of
the ground. A wire nesh barrier nloced in the pum
cylinder, or sheet metal cowling over the top may be
solutions. This problem is more critical for decep
set woll punps where the cylinder mechanisn is down

the hele.

* Song by R. Dylon

B
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21.

Considerations in site selection

a) Maximizihg the number of bveneliciaries

b) Responsible caretaker

¢c) Suitable drainage arrangement

d) Groun§'not too high to go beyond suction 1lift (for sﬁallow
punps).

e¢) Site not too low to become flooded.
z.r.

é
¢

f) Far encugh away from sources of pollution.

g) Maximizing possibilities of good ground water., (salt or
iron concentrations may be localized).

Installotion

[S]

) A good concrcte foundotion and surrounding plotfoem helps
maintain a sanitary seal and healthy conditions around the
pump, <chereby increasing well use.

b) . Details of design depend on local use patterns, available

moterials ond skills,

Maintenance ontions

" SR

a) By corcooker: May be possible depending on skills, toolcg,
spares availotle in village.

L) By local or usion boards: Mav be able to manage finonces

_____

and coordination, but may have difficulty arranging spares.

c) ConLrall/(d agency.

Advantoges _: Bulk purchase of spares

- Disadvantoges @ Cumbersome, incfficient administration,
f1n3n01a1 burden on government.

Continued development

No design represents the "{ianal®" solution. The conscientious
designer will restlessly be agitated by the questions.

Can we do it hetter ?
Can we do it cheaper ?

e 000 19/
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Nearly always the answer is, Yyes™. Imnproved solutions are
developed the same way as originnl designs @ continuous
interaction between designer - user - producer, as well as
a restless look out on the horizon for better/cheaper
materials, techniques, designs.

Pump_production

a) One supplier or many?

b) Centralized production or regional dispersion?

This of course depends on the quantities ncceded by the pregramme

against any one supplier'!'s capacity to produce them, Dealing

with one supplier noy e preferable ot the beginning since
supervision and supply of raw materials and subcomponents is
simpler. However having several producers improves UNICER's
bargaining position for price, frees programmc of dependence
on one sourcce of supply, and helps to instituticonalize the
design. Fossibly, productiorn could start with a cingle supp
centrally lecated ond grow to include regilonal noints as tne
demands of the progromme and UNICER's capacity to manage
contracts increasc,

9]

RP/psb
26.5,76

licr,



