ABSTRACT

Only 20 per cent of the world's rural popul ation have access to
saf e drinking water.

One renedy for this situation is to install handpunps on wells,
wherever possible. However, nost handpunps used in devel oping
countries today are inported fromthe devel oped world where the punp
is designed to be used by one famly.

These punps cannot stand the severe use required in devel oping
countries, working continuously every day for 6-7 hours. Mst avail-
abl e handpunps are expensive, conplicated, a high percentage are
inoperative. This report reviews all available testing and experience
with handpunps. This information is summarized for each type of punp
and criteria for evaluating the different punps are presented.

The report commends one very sinple handpunp, the Blair Punp, in
whi ch pol yvinyl chloride pipes are used as the punp cylinder and piston
In addition, seven other punps, for both deep and shallow wells, are
deened nost appropriate for devel oping countries. Reconmendations for

i nprovenent of handpunps are suggest ed.
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l. I NTRODUCTI ON

NEED FOR HANDPUMPS

The World Health Organization has estimted that 80%of the rural
population in Africa, Asia and Latin Arerica do not have access to safe
drinking water (Figure I-1). Water supply inrural areas in devel oping
countries is generally drawn fromopen wells or streans without
treatment. Qpen wells are easily contamnated by contact with the dirty
hands of people draw ng water when they handle the bucket and rope and
streans can be contaminated with human and ani mal excreta.

Eighty percent of diseases in devel oping countries, such as typhoid,
cholera, dysentery, hepatitis and diarrhea, are related to contam nated
drinking water supply. It is estimated that each year diarrhea in its
various forms kills 10 to 20 million children under the age of five.
The guinea wormplagues rural popul ations with an estimted 10 to "8
mllion cases each year (Mrrison, 1983).

The United Nations declared the 1980s the International Drinking
Water Supply and Sanitation Decade with the goal of safe water and
sanitary facilities for all by 1990. However, nost devel oping countries
lack the technical and financial resources to provide water supply and
sanitation systems in rural areas.

Experts fromthe Wrld Bank, the United Nations Devel opment Program
the United Nations Children Fund, the Wrld Health Organization, the
United Nations Environment Programand other related organizations
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recogni ze this and reconmend that providing handpunps for water supply
Is a sinple technical solution. Hand punps do not require a power
source such as electricity and do not require advanced technica

know edge to operate and maintain. It is estimted that by the end of
1990 seven m|lion new handpunps shoul d be provided for the 1.4 billion
peopl e of the rural population. This nunber is based on 200 people per
punp. I'n addition, replacement punps numbering 2.5 mllion wll be
needed to serve at |east 500 mllion people; thus about 9.5 mllion
handpunps will be needed during the UN Water Decade. World Water
Journal estimates that some 20 million or nore handpunps may be needed
by the year 2000 (World Water, 1981le).

HANDPUMPS

Various manual |y operated punps are used in nost devel oping
countries to withdraw water fromwells or boreholes for either famly
use or irrigation. In general, piston and diaphragmare two types of
punp.  Diaphragm punps are suction type and can only work when the water
| evel is less than 15 feet below the surface. Piston punps can be
operated as a suction punp, or can be a [ift punp when water [evel in
the well is nore than about 20 feet.

In devel oping countries nost village handpunps in use today are
reciprocation punps. They are the evolutionary products of over a
century of design nodifications. Although over the past ten years many
international organizations have sponsored research to devel op new kinds
of handpunps in devel oping countries, the sane principles of handpunp

anal ysis and eval uation are used.
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Nomencl at ur e
Punp Conponent s
The conponents used for punping fromwells and borehol es can be
roughly separated by function into three parts (Figure 1-2): (1) the
punp stand assembly on the well; (2) the connecting assenbly which
connects the above-ground conponents and the bel ow ground conponents;
and (3) the cylinder assembly in deep-well [ift pumps (Figure 1-3) which
is located below the ground in contact with the water. In shallow wel

(Figure 1-4) the cylinder assenbly is in the body of the punp above

gr ound.

According to the location of these three parts, wells are divided
into two categories, deep wells and shallow wells. In deep wells, the
three parts are separate fromeach other (Figure 1-3). Deep well punps
are called "lift punps". In shallow wells the connecting-rod and

cylinder assembly may be |ocated in the punp stand (Figure 1-4). These
are called shal l ow wel | "suction punps”.

Principle of Handpunp Qperation

Figure 1-5 shows a hand-operated, shallowwell suction punp. The
punp design includes a val ved plunger which reciprocates and a check-
valve within the punp stand assenbly. The follow ng eight steps outline
the operating procedure of this type of punp.

1) The punp is primed by the first upstroke. \hen the plunger is
raised a vacuumis produced under the bottomsurface of the plunger in
the cylinder. In the well, the atmospheric pressure on the water is
greater than the air pressure on the water in the suction pipe.
Therefore the air and water within the pipe are forced upward. The air
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fromthe pipe fills in the space in the cylinder below the plunger
(Figure I-5a).

2) When the plunger rod moves upward a certain distance in the
cylinder, the plunger stops and the check valve closes due to its own
weight. Therefore the air stays in the cylinder

3) During the downstroke, air is compressed between the plunger and
the check valve. \Wen the air pressure hecomes greater than the
atnospheric pressure above the plunger and the weight added to the val ve
and plunger then the valve opens allowng air to escape to above the
primng water (Fig. 4B).

4) The second upstroke has the same effect as the first. Ar and
water rise higher as the upstrokes and downstrokes are repeated unti
the water fromthe well fills the cylinder (Figure I-5C).

5) Wth the next downstroke, the plunger and valve nove down toward
the bottomand since water cannot be conpressed the val ve opens (Figure
|-5D).

6) As the plunger reaches the cylinder bottom it stops and the
valve closes, keeping the water within the cylinder (Figure I-5F)

7) On the following upstroke, water is brought out through the

spout. At the same time water inthe well is forced by the vacuum up
towards the cylinder (Figure I-5f).
Rate of Discharge

For a single acting reciprocating handpump, the theoretical rate of
discharge is the product of the cylinder volume (V) swept by the plunger

during its upwards motion and the number of plunger punping strokes per
unit time (N). That is: Q= W (Figure 1-6). Rewriting for Qin terns
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of cylinder dianeter (d) and the ratio of the cylinder circunference to
its diameter (pi)

Q=ir/4 D NS (1)
Figure 1-6 shows the relationships of these variables.

During the punping action, the plunger changes direction and the

val ues do not always close instantly. There is also |eakage hetween the
plunger and the cylinder wall as the plunger moves up and down. In
general this |eakage results in the actual discharge of the punp being 5
percent to 15 percent |ess than the theoretical rate of discharge.

Ener gy Requirenent

The power or rate of work is expressed as bel ow.
P=Qde

Qis the rate of discharge in liters per mnute
His the punping head in neters

e is the punp's mechanical efficiency in decinal

Ther ef or e:

Power (in HP) = QH 4569e (2)

Human Pover

The power capacity available froma human being varies from
individual to individual, the location, and the length of the working
period. Table I-1 gives the value of man generated power. The average
adult human being can devel op between 0.08 to 0.10 horsepower (60 to 75
watts) 8 hours per day and 48 hours per week. Also, for people who are
in poor health, malnourished, short stature or old, the value should be

decreased. In bad environments, such as in tropical, high humdity work
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TABLE 1.1

MAN GENERATED POVER

ACE OF MAN USEFUL POWER BY DURATI ON OF EFFORT (in H P.)
Ycrars 5 mn. 10 niln. 15 mn. 30 mn. 60 mn. 480 m n.
20 0. 29 0. 28 0. 27 0. 24 0. 21 0.12
35 0. 28 0. 27 0. 24 0.21 0. 18 0.10
60 0. 2A 0.21 0. 20 0.17 0. 15 0. 08

Modi fied from Krendel (1967).

(SOURCE:  McJunkin.F.E. 1977 p.57)
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environnents; the value also should be decreased. Poorly designed
handl e movenent that does not allow many nuscle groups to contribute to
operating the punp will also reduce the val ue.

It is generally accepted that the average adult human being can
offer 0.08 to 0.10 horsepower (60 to 75 watts) working for a long term
work period. For short bursts of energy the power devel oped may be ten
times as much as this (Stern, 1983).

|f assum ng a handpunp has a typical nmechanical efficiency about 55
percent and people can develop 0.10 HP, equation (2) becones

H = 251.
That neans at a head of 15 neters the discharge rate Q woul d be about

16.7 liters per mnute.

PROBLEMS W TH HANDPUMPS

The first problemis that there are insufficient handpunps. It is
the task of the 1980s, the International Drinking Water Supply and
Sanitation Decade, to provide 9.5 mllion punps to people in rural areas
i n devel opi ng countri es.

Handpunps thensel ves have problems. The traditional cast iron
handpunps are not durable; usually they are hard to install, to operate,
and to maintain. The handle assembly especially is not durable, and a
field report fromlindia specifies that 70 percent of.the punp breakdown
was due to faulty or broken handles (Janssens, 1983). The cup seal s
frequently nust be replaced. Another problemof the punp itself is that
the punps are inported fromforeign countries, thus the spare parts are

not easily obtained in developing countire. Even if there are sone
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spare parts, they usually can be found only in a warehouse far fromthe
l ocal village

Up until recently service to punps was the job of trai ned nechanics
who covered their area in trucks. |In developing countries there is a
shortage of trucks, fuel, spare parts equi pment, and even of skilled
manpower. The results of these shortages are a high percentage of
i noperati ve punps. =

The cost of nmintaining the hand punp is a deterrent to devel opi ng
countries. |In order to keep the pump working, the average namintenance
cost is estimated at about $400 per punp per year. |n some instances
mai nt enance costs consist of 85 percent of the total cost of the rura
wat er supply (World Water, Decenber 1981c).

The Water Decade is pronoting the VLOM concept. VLOM neans Vill age
Level of Operation and Maintenance. The ideal is for all routine care
of the handpunp to be done by a village caretaker with mninumtools and

equi pnent .

I NFORNMVATI ON ON  HANDPUMPS AND THEI R PROBLEMS
I nformation on handpunps nmay be found in three sources:
1) Laboratory test reports and technical journals;
2) Field test reports;
3) Manufacturer advertisenments and specifications.
The identification of many punps may be found in books and journals, but

very little information is available on themuntil a search is made back

to the manufacturer or |aboratory that nmade the tests.
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Researchers all over the world are studying the cost-effective punp
with VLOM concept. For the past decade, innumerable handpunps have been
manufactured around the world. The punp manufacturers always pronote
their own products. Wat has not been considered often is that the
conditions in the field are conpletely different fromthe indoor
| aboratory tests.

In fact, handpunps installed in devel oping countries have
encountered many problens in operating and maintenance. One can easily
find literature describing individual punps. Now what people need is
readily available information that conpares the individual punps and
their features to each other. But the information that conpares the
punps to be used in different countries is not available.

O course, all the designers and manufacturers think that their
product is the best. Therefore, in the country different designs and
manuf act ured punps have been installed, but no one knows which one is
the most appropriate. Those working in the 'Vater Decade" will be
anxi ous to know which punps are best to meet certain conditions in

different countries, but there are not any such articles to provide the

i nformati on.

THE OBJECTI VES OF THE REPORT

The objectives of this report are to provide conparative data on al
of the existing handpunps that may be obtained and installed by

devel oping countries. Both |aboratory and field test data are used.
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The fol lowi ng areas are given special attention in the report

1) How easy is it to obtain all of the raw material to manufacture

the punp? Is the punp sinple to manufacture? Can the punp be

manuf actured | ocal | y?

2) How easy is the punp to install? Does it need lifting tackle?
How many people are there needed to install it?

3) How easy is it to keep the punp in working order? How often
nust mai ntenance be perfornmed? Wich parts nust be replaced
periodical | y? Wich parts are likely to break or fail?

4) How expensive is it to purchase and to operate?

Fromall these aspects it will be possible to recommend specific
hand punps to match the conditions found in a country. Finally,

criteria for an ideal punp are proposed and inprovenents of handpunps

suggest ed.

SOURCES OF REFERENCE

The maj or reference base consists of reports from UNDP, WHO, UNI CEF,
VB, Consuners' Association Testing and Research Laboratories, and

technical journals such as Wrld Water and Waterlines, as listed in the

Ref er ences.

LI ST OF HANDPUMPS

Punps are listed in categories in order, with those for which the

most information is available being listed first. Appendix Ais a

conplete list by country of origin.
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Punps with description |aboratory testing and field experience:
(see Chapter IT) Volanta Punp, Myno Punp, Ml dev Punp, Korat Punp,
New No. 6 Punp, Kenya Punp, Petro Punp, Jetmatic Punp, Abi-Vergnet
ASM Punp, Nira AF76, Rower Punp, India Mark |l Punp, Consallen
Punp, Mono Punp, Hydro-Ponpe Vergnet Punp, Battelle/AlD Punp,
Kangar oo Punp, Kardia Punp, Turn! Punp, Waterl oo Punp, Denpster
Punp, ABI Punp, and Mnarch Punp.

Punps with description and field experience: (see Chapter 111)
Blair Punp, Plastic Pipe Punp, Banboo Punp, Deplechin Punp, Shln-
yanga Punp, Marunmby Punp, and Lucky Punp.

Pumps with description and | aboratory testing: (see Chapter V)
Et hi opi a BP 50 Punp, Nepta Punp, Vew A18 Punp, Fungnmagq Punp, Bandung
Punp, Sunber Banger Punp and Drogon No. 2 (D) Punp.

Pumps with field experience: (see Chapter V) Bangl adesh Deep- Set
Punp, Tredle Punp, ESW81 (82) Punp, Local Experinental Shall ow
Vel | Punps (Papua New Quinea), d ayton-Mrks Punp, Bourga Punp and
Sarvodaya Punp.

Pumps with | aboratory testing and nmanufacturer information: (see
Chapter VI) Godwin WLH51 Punp, GSWL205 Punp, and dimax Punp.

Punps with manufacturer information: (see Chapter VII) Duba Tropic
Pump, Stewarts Punp, Lioyds Punp, SYB-100 Punp, SWN81 Punp, Shol apur
(Mssion or Jalna-Type) Punp, Bangalore Punp, U S T. (KUMASI) Punp,
Ponpe a Bal anci er Punp, Ponpe a Pieds Punp, and JAVHP Punp.

Punps with name: (see Chapter VII1) Maya No. 6 Punp, Tara Punp,

Hand Driven Ej ector Punmp, Royale Punp, Africa Punp, Mjestic Punp

and Si al kot Punp.
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BACKGROUND ON HANDPUMP LABORATORY TESTI NG AND FI ELD EXPERI ENCE
I ntroduction to Description Handpunps Laboratory Test Data
In order to inprove the quality of [ife in developing countries, the

experts who are working for the International Drinking Vter Supply and
Sanitation Decade (I1WSSD) believe that clean drinking water and

sanitation could have nore inpact than any UN program ever conceived to
reduce human suffering. Even though in the devel oped world handpunps
have al nost become antique curios, in the devel oping countries of Asia,
Africa, and Latin Arerica there is newinterest in using handpunps
Since the 1960s high speed water drilling and Iight weight PVC pipe were
used for comunity water supply wells. Installation of handpunmps in
wel I's is the sinplest and cheapest way of supplying water to rura
areas. Thus, handunps will play an inportant role during the \ater
Decade

Mbst handpunps used in devel oping countries are inported fromthe
devel oped wor | d where the punp is designed to be used by one famly once
each day. They could not stand the severe use required in devel oping
countries, working continuously every day for 6-7 hours. Under these
conditions conventional handpunps are unreliable and have many
shortcomngs, such as: low efficiency requiring greater punmping effort,
| ow di scharge, frequent breakdowns, and poor seals allow ng
contanmnation fromthe ground surface. Inported punps are expensive and
al so have probl ems because spare parts nust be bought fromforeign
countries. In the 1970's thousands of villages were provided with
handpunps, but over 80% of themwere out of order between three nonths
and a year later. As described by C. Payne Lucas, "The |andscape of the
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Third World is littered with punps that do not work." (Enfo, Vol. 5,
No. 2, 1983)

In response to these problens, studies have been conducted by
researchers around the world such as; the Wrld Bank, United Nations
Devel opnent Program the United Nations Childrens' Fund, the Wrld
Heal th Organization, the United Nations Environnmental Program the
United States Agency for International Devel opment, and related
organi zations. They were especially interested in handpunps with sinple
construction and | owcost which can be manufactured locally using |oca
materials and commonly available skills and techniques. The punps
shoul d al so be able to stand heavy use or msuse, with [ ow maintenance,
and can be repaired by the local villagers.

In 1966 the United States Agency for International Developnent (AlD)
contracted with the Battelle Menorial Institute - Col unbus Laboratories
to devel op a dependabl e handpunp suitable for use in rural water
supplies in devel oping countries.

In 1977 the Overseas Devel opment Adm nistration of the United
Ki ngdom was anxious to know the fol | owi ng data

1) What kinds of problems are there in the field where handpunps

wer e wor ki ng.

2) A conparison of punps to decide which is better for use in

devel opi ng countri es. =

3) The technical information of punp performance, manufacturing

qual ity, engineering design assessment, ergonomc and user

information, and abuse and endurance test.
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This information could then be sent back to punp manufacturers and
design departments to help in inproving their products.

First they tested twelve different punp designs chosen to repre-
sent as many design types as possible. They were all deep-well punps
including traditional and newer designs which can be operated by hand

or foot.

The punps sel ected fromeight countries are shown in Table [ X-1
These data are included in their final report of January 1981 (Qverseas

Devel opment Administration Handpunps Laboratory Testing Final Report,
January 1981).

In 1980 the Wrld Bank with UNDP funding conmissioned the Consumers'
Associ ation Testing and Research Laboratories to continue work on
handpunp assessnent, in cooperation with the beginning of the
International Drinking Water Supply and Sanitation Decade in 1981.

Three batches of six punps selected from 16 countries were tested.
This report gives these results, fromthe |aboratory testing of
handpunps fromthe Rural Water Supply Handpunps Project. This infor-
mation comes directly fromtheir publication; "Laboratory Testing

of Handpunps for Devel oping Countries" (Wrld Bank, 198A) (see
Table I X-2 and Table I X-3).

Introduction to Field Experience wth Handpunps

At the end of 1981 UNDP/\World Bank decided to field test the punps
in 20 countries: Kenya, Tanzania, Malaw, and Sudan in East Africa;
Ghana, lvory Coast, Niger, Upper Volta and Mali in West Africa;
Bangl adesh, India and Sri Lanka in South Asia; Malaysia, Thailand,
Phi I'i ppi nes, Papua New Guinea and China in South East and East Asia;
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and Domi ni can Republic, Honduras and Peru in Latin America.

I ndi vi dual handpunp field experiences were published in technical
journals such as World Water, \Wterlines, Gvil Engineering/ASCE,
African Water and Sewage and United States Agency for International
Devel opment Handpunp programin the individual countries.

This report contains several parts, they are:

1) punps with description and field experience

2) pumps with field experience

3) punps with description and | aboratory testing in CATR

4) punps with field experience

5) punps with [aboratory testing in ODA and manufacturer information

6) punps with nane.

In this report all the basic information is fromfield tests or
technical journals. M contributionis in review ng the existing
handpunp |aboratory tests and experiences in devel oping countries, and
giving ny opinion about the advantages and di sadvantages of the

handpunps.
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1. PUWPS W TH DESCRI PTI ON, LABORATORY TESTI NG AND FI ELD EXPERI ENCE

I NTRODUCTI ON

This chapter includes information on all punps with |aboratory
testing and field experience. They are in two groups. The test data
were available only for the first group. The first group was tested by
Consumers' Association Testing and Research Laboratories in England.
The second group includes punps tested by three different |aboratories:
Overseas Devel opnent Adnministration; Consumers' Association Testing and
Research Laboratories in England; and Battelle Menorial Institute,

Col unbus Laboratories, in Anerica

PUMPS W TH TEST DATA PRESENTED HERE

. Deep or Field
Country of O gin Name Shal I ow Testing Countries
Hol | and Vol ant a Deep Upper Volta
USA, Canada Mbyno Deep Ivory Coast, Ghana, Upper

Vol ta, Nicaragua

Mal awi Mal dev Shal | ow Kenya, Tanzania, Mal awi
Thai | and, Philippnes,
Sudan, Ch ina

Thai | and Korat 608A-1 Deep Thai | and
Bangl adesh New No. 6 Shal | ow Bangl adesh, 1 ndi a,

Sri Lanka
Kenva Kenva Deep

Sweden Petro Deep Kenya, Sudan
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Phi | i ppi nes

I vory Coast,

Fi nl and

Bangl adesh

Fr ance

Jetmati c

Abi - Ver gnet ASM

Ni ra AF76

Rower

Deep

Deep

Deep

Shal | ow

20

Phi |'i ppi nes

Upper Volta, Mali
Il vory Coast

Tanzani a

Bangl adesh, India,
Sri Lanka, Chi na
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Materials of Construction

Above G ound Assenbly

COVPONENT

Cr ankshaf t

Crankshaft Bearings
Fl ywheel and Handl e
Connecting Rod

Spout
Cabl e
Crosshead Assenbly

Cylinder Type 1

COVPONENT MATERI
Cyli nder Body PA 10
Pl unger St ai nl
Sealing Ring Bronze

Foot Val ve Body
Val ve Poppet s

action
venti ona

g

Ut t € nee

Stainl ess steel.
Moul ded rubber
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Vol anta PuMO (both types)
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MATERI AL( S)

St eel
§ttgenldard sol f-all'gnlng plumet bl ocks

Steel tube with standard self-aligning bal
Steel t ube, hot dip gal vani sed

Steel, contra-wound to resist tui isting |
Stai nl ess steel shaft, steel fittings, with
10 nylon guide rlng
Cylinder Type 2
AL(S) COVPONENT MATERI AL( S)
nyl on | Cylinder Body Foxy bonded gl ass
ess stee brif conposite
Pl unger St ai nl ess st eel

Stai nl ess steel

Foot Val ve Body
Moul ded rubber

Val ve Poppet s


NEATPAGEINFO:id=3361D112-515D-4C4D-8191-CB5EC0F3297A


22

AVEElI GHTS & MEASURES

Wei ght s Di mensi ons

Punp stand : 76.3 kg Nomi nal cylinder bore (both types): 50 nm
Cylinder type 1: 9.4 kg Dr op pi pe si ze: 3.0 i nch
Cylinder type 2: 10.0 kg Qut si de diameter of bel ow ground

Drop Pipe (per m: 1.7 kg assenbl yv: 101 T

The punp stroke, and therefore the noninal vol une
per stroke, are variable depending on depth,
(see punp performance)

Manuf act uri ng Techni ques

Above- ground assenbly Steel fabrication

Machi ni ng of steel and plastic
Concrete craft

Manuf acturing the punpstand denands basic skills in machining and steel
fabrication. It may be suitable for nmanufacture in sone devel opi ng

countries.

Cylinder Type 1 Machi ning of netals and plastic
Rubber noul di ng.
Wl di ng of stainless steel

The cylinder is machined froma solid billet of nylon, the stainless steel
pl unger and bronze sealing ring nust be machined to close tol erances and
hi gh standards of finish.

Cylinder Type 2 Fabrication of glass reinforced plastics
Machi ni ng
Rubber noul di ng

The cylinder body is fabricated fromepoxy resin reinforced with glass
fibres. Achieving a consistent high quality In the finished component Is
likely to demand considerable skill and experience. The plunger nust be
machined to a close tolerance and with a good standard of finish.

Ease of Installation, Mintenance and Repair

| -~ise of Installation

The most tlrae-consuning Installation Job is likely to be corislrucling the
concrete plinth. In other respects Installation Is strnlgliLforward and
will not require lifting tackle. It Is necessary to adjust the punp stroke
anldI the length of the connecting rod to suit the depth of water in the

we .

Ease of Punpstand Maintenance and Repair
The nost frequent maintenance operation is likely to be tightening the gland
at the top of the connecting rod, but this Is a very sinple task. Indeed
all punpstand maintenance shoul d be straight forward, requiring only a few
spanners and sinple hand tools.

Ease of Bel ow ground Maintenance and Repair
Both types of cylinder are designed to be extracted fromthe well on the end
of the connecting assenbly without the need to remove the rising main. Qur
experience suggests that the rods which the manufacturer now supplies are
likely to be nore reliable than cabl es.
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Cylinder Type 1 HEAD
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POVP PERFORMANCE Vol ume Flow. Work Input and Efficiency

The description of the method can be found in the Test Procedure.
Exanpl es of performance graphs are given in Appendix Il

Rotating crank arm

showi ng positions
able to be sel ected

for operation at
di fferent water

dept hs.

W -fauMit ffl

T *e manufacturer's recomendations for the crnnk position were as

Vol /revs (litres)

operating speed within the nl.ne revolution linit of the
potentiometer. See the manufacturers comrents in the verdict.

Posi tion 1
Depth (m < 15 15 - 21 21 - 30 30 - 40 40 - 55 55 - 80
Crank throw (mm 310 240 190 150 120 100
Position sel ected 7m User s 25m 45m
for test
7m 25m 45m
: Punping Rate
(rcvs/ mn) 18 24 26 34 19 27 35 21 27 33

37

0.61 0.61 0.60 0.58 0.33 0.33 0.33 0.23 0.25 0.25 0.25

Work | nput/rev(J) 140 U9 99 92 140 132 136 157 156 181 181

Efficiency (2) 29 35 41 43 57 61 59 65 69 60 60
;ylinder Type 2 HEAD ra 25ra 45m

Punpi ng Rate

(revs/ mn) 23 31 37 22 29 37 20 28 36

Vol /rev (litres) 0.61 0.61 0.61 0.32 0.33 0.34 0.24 0.25 0.25

Work input/rev (J) 128 120 118 148 162 151 144 180 190

Efficiency (2) 32 34 35 53 49 54 73 59 58

NOTE: It wns difficult to accelerate the Ilywheel .uul Nu.stain the target
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ENDURANCE A, det aj | ed description of the endurance test nethod can be found In the Test

Ceneral Comments

The cabl e orlglnally supplied broke several times in the early stages of the
endurance test. The type 2 cylinder was replaced by the second sample after
24 hours because debri's from'a broken cable had dropped into the cylinder
causing a deep score in the bore. Springs were introduced into the cable to
represent the inherent elasticity of 45 m of cable - the actual cable length
IH the test installation was |ess th?n 5m brt these fatigued very r%PI y.
The manufacturer supplied thicker cable of galvanised steel” rather 'tha

%%q%ggﬁpﬁyémsmsmwtommmememwmmcwmaSMW$my

Because the stresses in the short cable used for this test were not considered

to be entirely,re resentative of conditions in the field, cable breaka%es have
not been h|?h ighted as Pura failures. However, failures of conponent
related to fhe Cable, but nof the cable Itself, are noted

e length of the above-ground connecting rod was
?d}usted to the 7_mdepth sett|n% _This engbled the uag stroke'to be adggsted
or operation at 7, 25 or 45 m This caused prematuré wear in the wellhe

ngngheaggrggg EEECFPQQEaPSF Lest it vas necessary to adj ust the connecting rod

For performance testing th

oth punp types, and at the |ower
ke up as a result of localised

roken thinble dropped into the type
n the bore. Conventional steel
pul l eys and the nethod of attachment
n.of stress. The nodified conponents
of the test.

The upper  cable fixing B0|nt broke in
fixing point several cable thinbles br
stress. On one occasion, debris froma b
2 cylinder cau3|nP the glunger to selze
thinbles were replaced by turned aceta
was nDdefed to Inprove the distributi
were still in good condition at the en

At the 3000 hour inspection, the type 2 cylinder could not be extracted from
the taper seat in the rising main. K|ese|Puhr, whi ch was added to the water
for the third 1000 hour stage, had accxinulated between the cylinder body and
the rising main, and the cylinder was 'sand locked' . |t was'released by
ramwpg&helwmrfea|8nofr|$n8rm|m pnlnthef|ddtms woul d entail
removal “of the conplete bel ow ground assenbly.

Leakin% joints in the rising min for the H*ge 2 ﬁglinder coul d not be
cured by conventional pipe seallng conpounds. However, wormdrive hose
dips applied around the outside of the joints ensured an adequate seal

einb
es bro
r

Breakdown Incidence R, ,i,H"uno =.-<. ohntmin k«ih fvnn_

Cylinder Type !

Hxirs 11027 2094 3125 4164
o 1 2054 1 TR78 1 3451 3699 !
I nspecti on 1 1 | [ nspection | | !
& fuU pel - Inspection & | I nspecti on &voline flow | ! I nspection
fornance test vol une flow | & vol une flow 1 1 | (. full
! 1 1 Cihle top perfonnance
CsUle tup Ohle tlilofale 1 fixing  test
flxii« point broken at | poi nt
bnakcn 1 bottai 1 br oken
! cennnction |
Cbbl e t Mabl e abl e thiahlc
broken at brulcoi at | »th
bot boB oonrwet i on top and hottim

connoctl anB -

i cpLaoed by turned
acetal pulleys
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Cylinder Type 2
Hour s 1027 2094 3125 4164
° 2931 3ZM 310
I nspect i on Inspection &  Inspection & i
@ 1w volUIE flew . volune flow nspection gWI | N fLJIHISp%CérlEm &
pertornmance
|1 formunce test
G Ue top I Iealilng Joints
fixing point 1| inrising min
br oken |
cylinder 'sand- Delx*18 from
lodced Inrising  broken thjidile
naln on bottoa oonaect!m
Qile thinlile caused plitigpr to
brol cen at bottoa seize —tfaiiiUe
oamecd ati repl aced fay turned
acetal pulley
FIHAL 1 NSPECTI ON Gyl i nder ((gg ||nder bor ﬁltted even in the unswept areas
Plunger scratched, but otherw se no perceptible wear
Val ves
Some wear on. plunger .and foot valves, but otherw se
In go\(l)\g cong| P| ongand still serviceable
Punpst and | h
ead. gl and | eaking slightl when unp stationar
bul tlsfgctory wﬁl gpera% y purp J
Filter
lh l(:klxmkiangd with sand and general debris but
Corrosion Some rust on cylinder end cap

Estimated total amount of water punped in 4000 hours 1.9 million litres

VERDI CT

Epgvygl anta.pum i th the tuo types of cylinder as supplied for this test

Uﬁe i ”dlﬂenférugptfjhfe“a&%' bl éFeav”md “‘a'”“rF"‘HYg“VoPmuse!Qto
a techni qu F hel ess 11 S [eco h

png Egg {400 egéggp gl TPTer purrpstand usi ngaconventlonal | ever arm

NBny. probl ems were encauntered with the method of fi the cables, and some

B AL T ot e e

g i oS, o e subspantially od 1 érﬂrépg’”&edwsn?& e

00K-and-eye cornnec I ons are now usea In | dce 0 ca

The VYR ReCTLETSET, | 30l Onder I BT POVELI 0, et A | TLETsstifi g, note

f the i cati N u[ testf then the |

rmdifbcatlons P oy e to be success ful |
or
i

ft
esuita c devel Opl.ng countrie
e P B
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EXPERI ENCE W TH VOLANTA PUWP

According to Field Trial Sites Chosen in 20 Countries (Vrld Vater
Journal, February 1983c). The Volanta punp to be field tested in Upper
Vol ta, West Africa. i

Vol anta punp was manufactured in Upper Volta and has been installed
in Badie 180 km sout hwest of Quagadougou, Upper Volta. This punp is
very easy to maintain. In order to inspect or repair bel ow ground
conponents, the flywheel has to be detached fromthe down-shaft
fittings. The piston is mounted on the 3 meters long interlocking rods.
These can be renoved or installed within 15 m nutes.

In Upper Volta, the Volanta punp project includes an education

programdeal ing with health and proper use of a village water supply in

addition to maintenance and installation.

ADVANTAGES AND DI SADVANTAGES

Advant ages

The maj or advantages are two. One is the flywheel and pedestal are
set at the side of the well. The bel owground conponents can be
Wi thdrawn without moving the punp stand. Another is that by using 3
meters length interlocking rods, it is quick and easy to dismantle the
punp. If labor is inpossible, it can be belt-driven by a diesel notor

Di sadvant ages

It was mentioned that the considerable skill, experience and quality

control in manufacturing the punp is required. These rigid standards

are not easy to neet in devel oping countries.
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The big flywheel uses a lot of steel, resulting in the high price of
$845, that cannot be afforded by villagers without a government subsi dy.

The flywheel is potentially hazardous to people especially to
children because of the inertia. The rotating crank armcoul d be
danger ous t oo.

The big wheelfly is difficult to start and maintain at a steady
rhythm It is very difficult to reconcile to these conflicting
requirenents of safety and ease of operation in a flywheel -operated

handpunp.
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VOLANTA
HAND PUMPS

Fabri cated by JANSEN- VENNEBCER

(SQU 2¢v -

[orld V/ater Decenber

‘niorffiation About Vol anta Hand Punp

Dutch water engineers, in close
co-operation with aid agencies
devel oped a conpletely new type
of handpunp.

This punp fulfils fol | owing
requirenents:

- Low operational and
mai nt enance costs

- Qperating fromshallow wells as
wel | as 80 netres bore hol es

- Easy to drive, also for wonen
and children

- Capacity al most 2000 |/h
- High efficiency in operation
- No lifting equipnent needed

This village-level-operation and
mei nt enance handpunp will sol ve

your drinking water problens in
the rural areas.

The punp is easy adaptable to
other nodes of energy.

1981, p. 31

Sonme manufacturers have a/ready begun to
respond to the UN challenge to produce a

VLOM punp. This Vol anta punp fromlInsto of
the Netherlands uses a cable to drive the

cylinder instead of screwed rods. As a result,
the manufacturer says, installation or dis-
mantling is quick, sinple operation for one
man with no special tools. Flywheel operation
can be handled by a five-year old child, and the

punp is said to be suitable for depths of
4-100m

Worl d Water understands that Danish
manuf acturer Crundfos is al so working on a
VLOM punp design, but the company says it
has no news for publication yet.

(SOURCE: World Water Decenber 1981, p. 25)
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.St T going strong..

A relrable solution
for safe drinking water.

the punp that |asts!

Vi

0 Universa

ant a

ly

appl i cabl e
0 Easy to operate
0 Easy to instal
0 Sinmplicity

of repair

0 Long life

Ask for detailed
information

JansenVenneboer i

P. 0! box12, 8130AA W | he

The Net herl ands
Tel . 05702-2525; Tel ex 49418

( SOURCE

World Water

August

Visit us at
Anst er dam
Aquat ech
Stand No
E410

198", p. A 30)
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Movno Punp Description

rpo  The Myno punp tested was made by |iobblns and Mers
Inthe US A, Is a positive displacenent punp,
which has a plated helical steel rotor within a
doubl e-helical elastonerlc stator. The punp rods
rotate Instead of reciprocating up and down. The
punp is operated by a pair of rotary crank handl es,
driving a gearbox and one-way clutch. The punpstand
i B very robust, of all-steel construction. The twin
handl es make the punp suitable for operation either

v by one or two people.

Materials of Construction

COVPONENT MATERI AL( S)

3 1B Punpst and col um Fabricated steel, gal vanised

) Punp top (gearbox) Cast steel
Handl es Cast steel
Bear i ngs Proprietary taper roller bearing!
Cear s M1ld steel
Rot or Steel, hard chrone-plated
St at or Moul ded el astomer in steel tube
Foot val ve Gunnetal with brass strainer
Drop pi pe Gal vani sed steel
Punp rods Gal vani sed st eel

WEI GHTS and MEASURES

Wi ghts Punpstand 48.0 kg
Cylinder assenbly  16.0 kg
Punmp rods 1.2 kg. per netre

Di mensi ons
Drop pipe size: 1.25 inches
CQut si de dianeter of bel ow
ground assembly: 75 mm
Punp rod di aneter: 0.5 inches

Manuf act uri ng Techni ques
The manuf acturing techniques required to make the punp are listed bel ow -

Above- ground Iron and steel foundry
Assenbl y Steel fabrication

Conpl ex machi ni ng

The Bunpstand demands advanced manufacturing techniques and skills, 1t wourd
not be suitable for manufacture In a devel opi ng country.

Bel ow- ground Iron foundry
Assenbly Gunnet al foundry
Sinple michining
Hard chrone platinR
Specialised processes  (punping tUenont)

The punping el enent  demands advanced and  specialised nanufacturing techniques
an grmgh degree of Srmq It would be partirul.irly unkuil.iblo ~for maniif.icture
In a developing country.
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Ease of Installation, Hnlntonancc and Repair

Ease of Installation

Adie and diostock. for threading the pump rod, to>;»lther with <*l:im.s";ind [ioxagon
keys were supplied wth the test sanples.

Ease of Puinpstand Maintenance and Repai r

gFé :Bthgjrkeg%ggqamqltnwgspm?dand but |ur?t|e|rkneelly repaprs rteguue}g ear%o?(mggge Wdrkaey

Ease of Bel ow-ground Mintenance and Repair

%Jen ten|0n to the bel owgr qund ass%nbl f nIBeI tobde %mred
X epal [ reqsuues re ?rrpee | oW ?roun ii ?/

the ou |e% el eent faulty [ st ge rep ced as a Un ,
is pl uires an exchange rather™ than a'maintenance Toutine.

PUVP PER ~' ORMANCE V

Volume Flow, Wrk Input and Efficiency
The description of the method can be found In the Test Procedure.

HEAD 7 m 25 m 45 m

Nomi nal punpi ng

rate (rev/nin) 30 40 50 30 40 50 30 40 50

Vol /rev (litres) 0.23 0.23 0.23 0.20 0.20 0.20 0.15- 0.15 0. 16

Vork input/rev (J) 130 14 140 139 152 166 195 209 198

Efficiency (% 11 10 11 35 32 29 34 31 36
ENDURANCE

A detailed description of the endurance test method can be found In the Terms
of "Reference.

Ceneral Comments

The pump was tested at 40 revolutions per ninute at a sinulated head of 45

The Moyno failed once in the 4000 hour test pro rame, after 3178 hours. A
rubber block [s fitted I'n the bottomof the cylinder to prevent the rotor

g et e ol o g s o Lot s
and the block, the block had mnrked Its mey up the cy||nder hore and fouled
the rofor, making the > pu qP yery J icult’to turn. It was replaced In the
correct pOSItIOh an e pro m dl not recur.
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At the end of the test, the punp was generally in very good condition, with
little corrosion. War was confined to the clastonerlc stator which had been

scored in several places by sand, but this was insignificant.

Br eakdown | nci dence

Br eakdowns are shown in bold type

Hour s: 1072 2044 3060 4063
| 3178
|

I Rotor

| Seized

|
I nspecti on I nspection I nspection I nspecti on I nspection
and full and vol une and vol unme and vol ume and full
per f or mance flow flow flow per f or nance
t est t est

FI NAL | NSPECTI ON
Punpst and I'n good condition throughout

Cyl i nder Assenbly (a) Rubber stator grooved by sand particles

but still serviceable
(b) Steel rotor In good condition, highly
pol i shed
(c) Considerable quantity of sand In foot
val ve, though still working
Corrosion No significant corrosion, though paint flaking

of f cylinder housing

Estinmated total ampunt of water punped In 4000 hours ..... 1.5 nllion litres

VERDI CT

A robust punp, in good condition after 4000 hours of endurance testing.
The rate of delivery was low, and the punp was hard work to operate at first,
though it became slightly less hard with further use. Although generall
reliable in these tests, “any repairs needed in the field will be difficul

and expensive. It may not be ideal for cormunity water supply because of
the difficulties of operation and lew rate of delivery. Expensive.
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EXPERI ENCE W TH MOYNO PUWP

Experience

In Haiti, West Indies the punp is installed to withdraw the water
from45.5 mdepth of well. In Ghana, West AFrica they ordered 500 punps
after using and being satisfied with the way the punp operated. The
average depth of the Ghana well was 2.5 m(test punp in Ghana). In
Togo, Vst Africa even a child could punp water froma depth of 14.8 m
without hard work. In Jakarta, Indonesia the early nodel punp worked
for over three years without any maintenance or repairs heing needed.

ADVANTAGES AND DI SADVANTAGES

Advant ages

The mechanismis totally enclosed in the punp stand.

Since the bottomof the rotary part nust be immersed, no primngis
required, no contamnation can occur

As there is only one moving part in the punping elenents, there is
no potential of contamnating the water in the well.

There is a brass check valve with a self-cleaning strainer in order
to keep large particles of silt or sand fromentering the punp.

The punp can be converted to alternate power sources such as
electric motors and gasol i ne engines.

D sadvant ages

Since the hottomof the rotary part nust be ionersed, the punp

cannot be used as a suction punp.

|f the punping elenment is faulty, the whole element mst be

repl aced.
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Most of the effort nust be supplied by the arnms and shoul ders only;

smal l er users with limted reach could not maintain a snooth circul ar

noti on of the handl es.

The rate of delivery was | ow and expensi ve.
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FIGRE I1. 2 Infor' Tiation About Koyno Hand
Gei Ts —
| aLj HSear Box
iJ ;Qbcharge
A
Pump- Stdnd -5,
<>| Vi 3Ki
- Rotor
s.5> o'
t.Stator
%0
Check Val ve- — Sster‘; ”% eani ng

Draw ng shov/s the sinple

9 ements of the Robbins &
hJers ﬁand punp. |

This punp replaces water
froman irrigation ditch in
Haiti. Depth: 45.5m (148 ft.

A child in Togo
denonstrates the ease of
purmping water froma depth
of 14.8m (50 ft."

PR e el o
M% R v er|n8

One of 10 test punps m
Chana which led to an

order for 500 nore. Average
depth: 21.5m (70 ft.).

Early nodel punp near
Jakarta, Indonesia. No

mai ntenance or repairs in
over three years.

SO0Mp >3] Hp
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Mal dev Punmp Description (Malawi Punp)

At present, the Maldev consists of an above-ground
assenbly only. The punp was tested with a prototype
bel ow-ground assenbly desi gned by Ken Ml eod and
later with a Funynaq cylinder assenbly.

The Mal dev punp head was designed and nmade in
Malawi, initially with ODA assistance, for use with
conventional reciprocating deep-set cylinders. It
Is fabricated fromsteel sections and the pedesta
I's Intended to be concreted-in at the well head.
| The height and dinensions of the nounti n% flange
are jdentical to the India M Il Funp. he handl e
bearings are sealed ball races. [t Is designed to
allowa 2.5 inch dianeter plunger to be extracted
wi thout the need to dismantle the punpstand. The
handl e is offered in various |engths to conpensate
for operating depth and cylinder “size

Mat eri al s of Construction

COVPONENT MATERI AL( S)

Upper body and cap Steel tube and plate
Handl e Steel bar and plate
Bear i ngs Seal ed ball races
Hanger St eel

Pedest al Steel tube and plate

VEI GHTS and MEASURES
Wei ght's Punpst and conpl et e: 51.1 kg
Di mensi ons Not applicable
Manuf act uri ng Techni ques

The manufacturing techniques required to make the punp are listed bel ow

Sinple but heavy steel fabrication
Skilled wel ding
Simple turning, drilling and threading

The Mal dev has been designed for manufacture in a devel oping country.

Both the fabrication and machining are strai Phtfo.rv\ar.d, and no speci al i sed
processes are required. However, considerable skill in welding is demanded
and careful quality control is essential. It is suitable for fanufacture in
devel opi ng countries, but potential manufacturers nust be carefully

sel ect ed.

Ease of Installation and Mai ntenance

Ease of Installation
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Instalation of the d rally strajopt-fornard, Lifting tack

it sP'BQ Peqmreﬁ””B%S”e i (e eloh k' oty oy a3y

un sHasncr m&e S Use X(&Fe eF ﬂ]al | S_conc etedlngat t

\/\e(3 aro FHdL [Tcasm and ogo e rrpsta(qd ane |y can be

it edf Tt . (00 & B t?enben o ce ek Te el

ut e asserrbly |slstra|g or wa %m res only p)asPc[TpsL| PF%
Ease of Punpstand Maintenance and Repa|r

The P stand is generally robust and unlikely to regw e, frequent

M N Bnce hopever rmrefrequegt ftention yneie to pe |ventﬁthe

jornt between the rising nainand the punpstand'to keep it watertight

PUVP PERFORVANCE

Vol une Flow, Wrk Input and Efficiency
The description of the nethod can be found in the Test Procedure.

HEAD 7 m 25 m 45m
Pumpi ng Rate
(strokes/mn) 29 41 as 20 30 37 20 30 37 45

Vol /stroke (litres) 0.47 0.48 0.48 0.52 0.51 0.52 0.46 0.51 0.50 0 48
Work input/stroke (J) 53 55 59 179 185 193 253 271 268 273

Efficiency (2) 60 59 55 70 67 66 80 82 82 76

'TWEf & IS alytpse vcterlenoetralaréeq hfe% g‘r|0ruont piype erﬂ) ad with an experinental
General Comments on the Punp Head

The pump was tested at 40 strokes per mnute at a simlated head of 30 metres.
éﬁyﬁ ghd {Rblens mere L5 eri$ h th |ﬂ|nal sealnbﬁégeﬁgbtggc }%|P%

‘ e pu a a thro he sea F 83 rokedof & %Hnde
1L snF ceng efed b E erea er per5|s e aks, oecurr ed fh e sea
§|3F B0l Skl gpt gakegpmsu Hed %etweePrP he r|5| ng T8 b A t%e punpst fhe

etest sampl e was not e e

The ori Ienduran representative of curg
roduc (e of ehandle ear|n ke r th |Cst
s s uen nat evea t t t | race > en a
ebe amTere |no 03|n e urane est wa tere
resate |n a Newer u whi ch the comments. in this
EXGLNSTVEI Y. Thi's sanpl s ested using a nynaq cyli nder as
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Br eakdown | nci dence

Br eakdowns are shown in bold type

ttKirs: 1021 2096 3331 4137
o 1 2188 2«9 1
1 1 ! 2426 |
! 1 ! 2918 !
1 1 1 1 1
1 ! | 1 |
1 1 1 1 1
! . ! . ! ! !
Inspection |nspection I nspection I nspection I nspection
R'slog main
not secure
I'n pinpstand

Lsldng amnd rising vein
i nsi de puDpst and

Final |nspection

1. Joint Slight leak at joint between rising main and punpstand
2. Bearings  Considerable free play in handl e bearings

3. Corrosion No significant corrosion

Estimated Total Amount of Vater Punped in 4000 hours...... 50mllion litres

VERDI CT

equiring some devel opment of the method of
y des gn ed to use appropriate nanufacturlng
tiough capital -intensive manufacturing facilities
Ity control is essential to achieve a reliable

A robust punmpstand but still r
fixing the rising main, clearl
skills with VLOWin mind. At
are; not necessary, strict qua

There |s scoEe for reductions of both cost and d|ff|cu|t¥ of nanufacture by
u5|ng plastic plain bearings rather than ball races in the handl e and

PoIYacetaI bearings have therefore been made for both these aBpI|cat|ons and
freld trials are n Hro gress. . Good Frel|n1nary results have been received
and further sanp avé been |nsta| ed on heavy usage punps to gain further
experience.

(nce th e pr| nei gle has beep h orou ghly fested out successfullg changes can
be_mde 1o the design which wll stnplify the manufacture, and reduce the
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EXPERI ENCE W TH MALDEV PUMP

In Mal awi over last 15 years, alnost all of the piped water projects
have used surface water to provide 302 of the country's needs. But
perenni al surface water sources which can be tapped were severely
limted. As a result, Malawi has no choice except to devel op ground-
wat er resources. Seventy percent of the rural population is served by
groundwater. |t was estimated that by 1990 a predicted 5.5 mllion
peopl e have to rely on their sole source of safe water - groundwater.

In an Upper Livulezi pilot project, experience with the handpunp is
not the only advantage. There is also the organizati on which invol ves
the Mal awi professional staff, who will nmanage the punp site with
outsi de technical assistance. For exanple, one professional on the
staff job includes organizing drilling rigs, well-digging teans and a
mai nt enance crew. He al so goes through the villages, speaking with
villagers and local officials. Each village has two tasks; one is to
hel p select a well |ocation which is acceptable, and the other is to

elect a village committee that will be in charge of handpunp

mai nt enance.

The construction of a borehole or well is a very inportant factor in
determ ning the performance of each handpunp. |In Livulezi valley
proj ect:

FVC wel |l screen and slotted casing with a hundred fold increase
of ideal gravel pack naterial in diameter from0.7 to 2.5 mm
were used to increase water entering the well, to stop sand

intrusion into the well to extend punp life period.
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- The special punp head was designed so tat the connecting rods

can be pulled out by two people without using winch in about 15

m nut es.
Hi nged rods are used for removing them by people w thout tools.
I njection nmoul ded plastic foot valves and piston are used in
downhol e conponents. So one spanner will be able to extract
damaged parts and to replace themeasily and quickly.
Mal awi punp heads and the conponents are nade locally, and the
spare parts can be supplied locally. |If the punp is broken, the
village caretaker will collect sone noney fromthe community to
buy the components fromthe local store.

The performance of Malawi punp installed in Malawi, south of
Tanzani a, and other African countries such as Kenya and Sudan, and in an
Asian country, Thailand, satisfied the needs of villages because the
punp gave a better flowrate and was easier to operate. The Malaw punp
used in the Livulezi pilot project is closer to the Village Level
Operating and Mintenance (VLOM concept, as one man riding a bicycle
woul d be able to service several punps at very little maintenance cost.

(NOTE: Mal awi Punp al so naned Mal dev, Afridev.)

ADVANTAGES AD DI SADVANTAGES

Advant ages

The best advantages of the punp is using the hinged rods to renove

the connecting rods through the top of punp without renoval of the punp

head.
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The T-piece, which can be placed on the end of the handl e, obtains a

better mechani cal advantage than a straight handl e.

Users can use nuscles fromseveral parts of the body to make punping

wat er easi er.

Mal awi punp and spare parts can be supplied locally.
Since villagers think of handpunps as their own property, they are

anxi ous to take care of them

Users are better organi zed regardi ng handpunp nai nt enance

Di sadvant ages

Al though the newly designed punp head is convenient for wthdraw ng
t he bel owground conponents, there are lots of moving parts inside the
head. Frequent lubrication is necessary.

The punp head is not durable. During continuous operation the ball

race and the handl e bearings may be danaged.
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I FIGURE Il.3

| nformati on About Mal dev Hand Punp

Proj ect workers renove connecting rods

through the top of the Malawi borehol e

punp. Eventually this will be a one-nan

operation with the rods hinged and not The Mal awi handpunp in detail.
bol ted toget her

(SOURCE: World Water Novenber 1982, p.23)
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XAV UAYA O

SiFr -

The Malawi borehol e punp. An extension to the outlet pipe keeps waste water away fromthe
punp head, reducing the risk of borehole contanination. The concrete washing slab being
provi ded at each water point is a great success and keeps the women away frompolluted rivers.

The tee piece on the punp handl e gives the user a better mechanical advantage than a straight
handl e.

‘(source. World Vater |ater Decade: 2nd Year Review p. 10)
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Korat Punp Description
The Korat 608 A-1is a deep- mell forc
3|| 3 Theng st and Ia mai nl g ca
rant mec n|sn1an ?n
nnun e on a Bl|n eas FS tall a
ta|ner [H e used | nder {s

Iunaor has conven
e a f oot vahves one in
||n ol tpeothera e end of a short
CC NI\

Material s of Construction

)

ess. prass
"J&%f%f i)
D Lube |

COVPONENT MATERI AL( S)
Punpst and body Cast iron

Quadrant and rack Cast Iron

Handl e Wwood

Handl e bearings Proprietary ball races
Cyli nder Extruded brass

Pl unger Cast gunmetal and bronze
Cup seals Leat her

Foot val ve Cast gunnetal and | eat her
Drop pipe Gal vani sed st eel

Punp rod s MId steel

- VEI GHTS- - f r - MEASORES-

Wi ght s Punpst and A7 kg

Cylinder assenbly 5.5 kg

Punp rods 1.1 kg per netre
Di mensi ons Nomi nal cylinder bore: 76 nm

Actual punp stroke: 80 mm
Nom nal vol ume per stroke 363

op pi pe size: 50 I nches
Q.ltSIde di amet er of bel
gr ound asserrbly 90 mm
Pump rod dianeter: 0.5 inches
Maxi mum usabl e cyl i nder

Manuf act uring Techni ques I engt h: 255

The manufact uring techniques required to make the pump are listed bel ow -

Above- ground Iron foundry
Assenbl y Brass & gunnetal foundry
Basi ¢ machi ni ng
Wbod wor k
The pu and| |a onst ryct ed castings, Al fnvolve.
eFaP|n% QP(F er ns gn@ [ S& F? C% |n8 | & Ml Q'y S rabghtw
Or viar I ] gwor qur} rom)?m |1 sui taore for
asic foo |ng and hence rnexpe 3| ect| ve qual Tty control.
Bel ow-ground s & gunmetal foundry
Assenbl y Leather cuttlng and formng
Basi ¢ machi*hi ng

Brass f qundry york, Lathe wark, S&Hél g and jissthnbly n-quire .5 onilar skifl
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The c¥linder was general l'y I'n good.condition after 4000 hours, with no

signiticant wear. The |eather cup seals and val ves showed signs of wear, but
strll worked satisfactorily.

Br eakdown | nci dence

Breakdowns are shown in bold type

Hour s: 1072 2044 3060
3595 4029
Quadr ant Handl e
and Rack Quadrant
Sei zed and Rack
| Wor n Qut
|
I nspecti on I nspection I nspection I nspection I nspection
and full and vol unme and vol unme and vol ume and full
per f or mance flow flow flow per f or mance
test t est

FI NAL | NSPECTI ON

Punpst and (a) Quadrant teeth almost entirely worn away - rack
teeth al so worn but could be upended and used for a
while with a new quadrant

(b) Both guide rollers behind rack seized on their
shafts

(c¢) Upper guide rod had "picked up" on Its bush

Cyl i nder Slight scratching of cylinder bore but no significant wear
Pl unger (a) Plunger valve noticeably worn on Its diameter but
still working
(b) Some scratches on both cup |eathers, and one
distorted, but still serviceable

(c) Small anounts of sand | odged behind both cup |eathers

Foot Valves (a) Leather sealing washer in cylinder foot valve has
conpressed, allowing netal-to-nctal contact between
val ve and seat

(b) Split rubber seal in dip tube foot valve

Corrosion Noticeable corrosion of all ferrous parts, particularly
| ock nut between connecting rod and plunger, and dip tube
val ve body.

Estimated total anount of water punped in 4000 hours...... 3.5 mllion litres

: VERDI CT

A robust punp potentially suitable for community water supply. The rack and
quadrant will wear In time but they, can be easily replaced. It mght be
better to consider an India M || approach elininating the rack and
sinplifying the quadrant. Easy to maintain or repair above-ground, difficult
bel owground, though cylinder assenbly robust and reliable. Potentially
dangerous moving parts should be permanently shrouded. Mderately priced
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EXPERI ENCE W TH KORAT PUWP

The Korat punp was devel oped for use throughout rural Thailand. The

pump body and the cylinder are made of 2-inch sean ess pipe. Stee

bal I's are used in the check valves. Local hardwood and | eather are used
for the handl e and piston cups. The punp is suitable for rural water
supply. the punp was assenmbled by a [ ocal machine shop (Figure I1-4).
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FIGURE I'l. 4 Korat Hand Punp
<4 i
®
®

PUMP MADE | N KORAT ( THAI LAND) OF PI PE COVPONENTS

(SOURCE:  McJunkin, F.E 1977 p. 187)1
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New No. 6 -Punp Description

r No. 6 Punp

The New No. 6 Is a shallowwell suction punp, made

in Bangl adesh’ and constructed al nost entirely of
cast iron. It Is nounted directly onto a 1.5 inch

rising min. The plunger uses a noul ded PVC cup
washer. The check valve is a sinple leather flap,

wei ghted with cast Iron.

It appears crude and rather rough at first sight
but is commendably sinple and robust.

Materi als of Construction

COVPONENT MATERI AL( S)

Punpst and body G J SsSt I rom .

Handl e Cast iron

Beari ngs MId steel pivot shafts bear on holes
drilled In iron cislings

Pl unger Cist Iron

Cup seal Moul ded | VC

Base val ve Leat her

VEEI GHTS and MEASURES

Wi ght s Punpst and 31.0 kg

Di mensi ons Nomi nal cylinder bore: 90 mm

Actual punp stroke: 219 nmm
Nom nal vol une per stroke: 1393
Drop pipe size: 1.5 | nches

Manuf acturi ng Techni ques
The manufacturing techniques required to make the punp are listed bel ow -

[ron Foundry Plastic moul ding
Sinpl e machi ni ng Leat her crafting

The New No.6 |s well-suited fiar manufacture |n devel oping countries where
adequate skills Iniron foundry work and basic machining are available. The
punp has been designed Intelligently to avoid close tolerances In casting or

machi ni ng.
Ease of Installation, Mintenance and Repair

Ease of Installation

49

The drop pipe nust be securely Installed to support tlie punpstand, otherwise
this suction punp I's easy to install. Only basic tools and skills are
required.
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Ease of Min nd Repai

A

PUVMP PERFORMANCE
Volune Flow, Viork Input and Efficiency
The description of the method can be found in the Test Procedure.

HEAD

No nal punpi ng
t(tk/) 20 30 W

Vol I'stroke (litres)
Wrk input/stroke (J) 148 121 134

Efficiency (X)

ENDURANCE

rrrrrrrr

Gen

The pu was tested at 30 strokes per mnute at 7 metres head.

g&ié TR,

s mﬁaztfh%%%q Y

con |nue mef gd punpwas
Eji) |ve T#w Ss%?uo ué[}) ebrLderh M [Fl\é%@ h]p
{

e @dﬁérlY?S’ W@% AR R 9 08t ol PREh st

eeeeeeeeeeeee
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Br eakdown | nci dence

Breakdowns are shown In bold type

Hours: 1072 20A4 3060 4063

Cup Washer and
Check Val ve

Horn Qut
I nspection I nspection I nspection I nspection I nspection
and full and vol une and vol une and vol une and full
per f or mance flow flow flow per f or mance
test t est

FI NAL | NSPECTI ON

1. punp Body  (a) Pivot holes In handle, punp top and connecting rod
and handl e eye all noticeably worn - pins also worn though
still serviceable
(b) Cylinder bore somewhat |ess rough than when n»w,
but machining marks still clearly evident - no
signi ficant wear
Pl unger Eag Cup seal badly worn

b) Plunger val ve noticeably worn on its circunference
- both valve faces al so worn

3. Check Valve leather flap deeply Indented
4. Corrosion (&) Plunger could not be dismantled because of rusted

screw t hreads

(b) Check valve wei ght could not be renoved from
| eather flap because of corrosion of retaining
(c) Considerable rust on unprotected cast iron of punp
body, but no effect on punp performance

Estimated total amount of water punped in 4000 hours ..... 8.6 mllionlitres

VERDI CT

A very sinple, cheap and sturdy suction punp. Needs to be primed and therefore
susceptible to conta natlon and aPUSﬁ, Eence“nut ver FU|fab e for drhnk|n
water supply. ~I'nitral roughness of the hore causes early farlure of the cug
washer and shoul d be Inproved. Likely to wear considerably when heavily

used. Suitable fur manufacture In devel oping countries with iron foundry

skills.
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I NFORMATI ON AND EXPERI ENCE

The Department of Public Health Engineering (DPHE) in Bangl adesh,
assisted by UNICEF, devel oped a new model "New No. 6 Punp", whichis a
cross between the Battelle punp and the Od Maya No. 6 punp.

A description of the major inprovements can be found in Hand Punps
(MeJunkin, 1977).  Specifical ly, changes include use of polyvinyl
chloride (PVC) cup seal or bucket and enlarged bearing surfaces on al
cast iron noving parts and pivot pins, thus increasing the working
efficiency and |ifespan.

New No. 6 punp is easy to install. The installation of punp stand
i's by threading connections to well onto a 1.5 inch rising min.. AIVC
cup washer is used on the plunger, and a |eather flap check valve is
wei ghted with cast iron. These are placed in a cast iron cylinder
Because of the severe shortage of pig iron and the casting technology in
Bangl adesh, new No. 6 punp has a redesigned base plate of the punp stand
(threaded connections to well casing). Therefore New No. 6 punp is

about 15 percent lighter than the Battelle Shallow well configuration (9
kg) -

| n Bangl adesh, PVC cup seals have a 2-3 tines longer |ife span than
| eat her buckets. A'so, PVC cup seals are very cheap. PVC cups are
|ubricated by water that may be making the iron cylinder walls smoother.
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ADVANTAGES AND DI SADVANTAGES »
Advant ages
The PVC cups were used and i nproved mai ntenance

The punp configuration is light and is easy to transport and

install.
Di sadvant ages

Needs to be primed and it is easy to contam nate.

It is not suitable for drinking water supply.

53
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FIGURE I'l. 51 : New No.6 Hand Punp,

11, 1iididiind, )

(SOURCE: Mjunkin, F.E 1977 p. 148)
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Keny.i PiiiTip Description Kenya FiMp
The Atlas Copco Kenya, made In the country of its

name, is a conventional deep-well force punp. The

punpstand is designed to an established, al nost

traditional, pattern. It is rmade of wood, steel and

standard gal vani sed iron pipe and pipe fittings.

The punpstand is designed to cLinp onto a 4 inch

wel | casi ng.

The cylinder is seam ess brass tube, the plunger has
three cup leathers and both plunger and foot val ves
contains stainless steel balls. The foot val ve has
a screw thread to allow it to be attached to the
plunger, so that both plunger and foot valve may be
extracted without removing the cylinder or rising
main, provided at least 2.5 Inch pipe |Is used.

Materials of Construction

COVPONENT MATERI AL(S)

Ful crum upri ght Wood
Handl e Wbod

Beari ngs MId steel pivot shafts bear on
drilled holes in wood

Qutl et el bow and spout Galvani sed steel pipe fittings

(rU de tube and |inks M1ld steel

Ciinder Extruded brass, gunnetal end caps

Pl unger Cunnetal, stainless steel ball valve

Cup seal s Leat her

Foot val ve Cast gunnetal, stainless steel ball
val ve, |eather seal

Punp rod Standard 0.5 inch gal vani sed pi pe

VEI GHTS and MEASURES

Wi ght s Punpst and 67.0 kg
Cylinder assenbly 6.5 kg
Punp rods 1.5 kg. per netre

Di mensi ons

Nom nal cylinder bore: 59 mm Qutsi de di ameter of bel ow
Actual punp stroke: 295 nra ground assembly: 871 mm
Nomi nal volune per stroke: 807 m Punp rod dianeter: 21.5 nm (0.5 inch gal vani sed
Dr op pi pe size: 2 i nches steel pipe)
Maxi mum usabl e cyl i nder

) ) Il engt h: AOO MM
Manuf act uring Techni ques

The manufacturing techniques required to make the punp are listed bel ow. -

Above- ground Steel forging and wel ding
i Assenbl y Basi ¢ nachi ni ng
Wbodwor k

The punFstand is sinple to manufacture, requiring basic skills In steel ,
fabrication, sinple machining and woodwork. It is suitable for manufacture in

devel oping countries where timber of a suitable quality I's readily available
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Bel ow gr ound Brass/ gunrnptal foundry
Assenbly Machi ni ng

Leat her craft

The bel ow ground assenbly requires generally hig
skill than“the punpstand. It woul d"not be Suital

devel opi ng countri es.

her Uvcl K of manufacturing
bl e for manufacture In sonme

Ease of Installation, Mintenance and Repair

Ease of Installation

56

The 4 Inch well casing nust protrude at |east 350 nm above ground, to attach

the ful crum UF” ght. “The spout supgort shoul d be concreted In. The bel ow
ground assenbly will be heavy if 2.5 Inch galvanised iron rising minis
used. Assenbly would be straightforward wth good di agrammatic

instructions.

Ease of Punpstand Mintenance and Repair

The design of this punpstand lends itself to innovative repair using
i ndi genous materials and should not be difficult.

Ease of Bel owground Maintenance and Repair

Provided 2.5 Inch rising main is used, the plunger and foot valve may be
extracted without removing the rising main, so lifting tackle would not be

needed.

PUMP PERFORMANCE
Vol une Flow, Work Input and Efficiency
The description of the nethod can be found in the Test Procedure.
HEAD 7 m 25 m 45 m

Nom nal Punpi ng

Riite (strokes/mn) 30 40 50 30 40 50 20 30 40

Vol / stroke (litres) 0.76 0.78 0.77 0.75 0.77 0.76 0.77 0.75 0.76

Work input/stroke (J) we 122 141 271 300 290 500 493 528

Ef ficiency (% 43 43 37 67 62 63 67 67 63
ENDURANCE

A detailed description of the endurance test nethod can be found In the Test
Pr ocedure.

General Comments

The punp was tested at 40 strokes per nminute at a simulated head of 45 netres.
Wthin 200 hours of the start of the 4000 hour endurance test, the punp rod
connecting tube, and the guide tube on which it slides, were worn through. This
rapi d wear was caused by misalignment of the connecting Iinks. Alignnent of
these |inks depends on the angle of the tinber upright, and that In turn depends
on the accuracy of the groove cut inits base. This groove had been roughly
cut, and as a result the' connecting tube was constantly biased to one side.
V\edges were Inserted between the upright and the well casing to nininise the
out-of-line forces in the connecting I'inks.
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Br eakdown | nci dehce

Breakdowns are shown In bold type.

Hour s: 1024 2037 3140 4147
133 1350 2153
I |
Connecting | Loose connecting Severe
Tube Wbrn link stud Handl e
Thr ough Vear |
I
I nspection I nspection I nspection I nspecti on I nspection
and full and vol une and vol une and vol une and full
per f or mance flow flow flow per f or mance
t est test

FI NAL | NSPECTI ON

1. Punpst and (a) Connectinc tube am cuidf |ube considerably worn
(b) All pivot holes in li.nuUo notici'.ibly worn -
some severely

2. ©ylinder Slightly scratched but no significant wear - generally
in good condition

3. Plunger (a) Valve cage distorted by hamering fromvalve bal
(b) Valve seat pitted
) Cup seals In good condition

ot herwi se in good condition

) Sand has penetrated filter and accumulated in
filter cap

(c
4. Foot Val ve (a) Valve cage distorted by hanmering fromvalve ball,
(b

5. Corrosion Consi derabl e rust on plunger rod, otherwise little

corrosion
Estimated total amount of water punped in 4UU0 hours -7-4 mllion litres

VERDI CT

A sinple but cunbersonme punp. Likely to need frequent maintenance above-
ground, nmuch of which could be avoided by small design ciianges. In
particular the endurance test showed that nore accurate alignnent of the
fulcrumupright and replacement of the original link pivots greatly
increased the durability of the punpstand. Possibly suitable for comunity
water supply. Very heavy bel owground and therefore difficult to extract
rising main, but plunger and footval ve may be renmoved cmroddlng, and In
many respects could be maintained locally. Approaching a VLOM punp, but
requires that at least the upper part of the well casing be made of steel
Expensi ve
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I NFORVATI ON AND EXPERI ENCE

Kenya punp is an alternative to punps nade of cast iron conponents
in the use of standard pipe conmponents or welded fabrication. This is
not necessarily cheap, but it does elimnate the necessary foundry which
does not exist in some countries. For exanple, this punp is
manufactured in Nairobi, Kenya. The handle and the fulcrumlink are
made of wood. The punp stand is made of gal vanized iron pipe, a brass
cylinder with ball valves is used. The punp can stand rough handling
and requires little maintenance. But a brass cylinder results in
expensi ve construction (MJunkin, 1977). This punp is widely used
in East Africa, and has good operational records for wells of noderate
depth. Woden handl es, which are locally assenbled, result in cost

savings and suitability for local repair or replacement. C her

information is not avail abl e.
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F aRE (1.6 Kenya Hand Punp  (Deep Vell Type)

KENYA" HAND PUVP (Previously *' Qganda" Hand Punp).'

1 Hol «t for gr«a«ing
2 Punp handl* (wood)
3 Gaa thraad (or wall roda
4 Connacting roda
5 Rod connacting pip*
6 Cuide pipa
7 Upright (wood)
8 Ta«-pl «c«
9 U-bolta
10 Supporting iron
11 vall  rod
12 Rising main
13 Vval va
14 Punp cylindar
15 Bal l's
16 Discharge pipa
17 Rast ptat*

( SOURCE: MJunkin, F.EI 977. p.72)


NEATPAGEINFO:id=B5A1C42A-54C2-4F7E-8821-E0DF7895A7F0


Petro Punp Description

The Petro I's an unconventlon.il punp using the
changi ng vol ume of a stretched rubber hose to

provide’the purrpr ng action. The functjons of
%g nedrnasrngle

TISIHH rrarngn gU [0g are Co
ent | I nder asse K |sfanch0re

CO
nP c srn y an arrangenent of two
wedges faced with car borundum grit.
The punpstand |s fabricated fromsteel sections 4 ],\\
and i's esrgne to epsure that the necessary ’
pre-stress on the rubber hose |s a
autonatrcallr during installatio Lﬁ to 10
e handle

count erwei ght discs rray be added t
to bal ance the weight of the belo vrr oun

assembly in a particular installati
Material s of Construction

COMPONENT MATERXAL( S)

Ful crum upri ght St eel

Handl e and |inks St eel

Spout St eel

Quter guide tube St eel

Qui de assenbly O aso-fllled nylon

Punpi ng el ement Rei nforced rubber with
light alloy fittings

G anp assenbly Steel, glass-filled nylon,

vell cap gtaggorundum grit

Pi vot pins St eel

VI GHTS AND MEASURES

Wi ght s ) )
Di mensi ons

0 k .
Fexcmgr ng har%Pe c/welg 9 g éféﬂa.'or e stroke: 1120
6. ' 6.75 inch

%each 4.3 %g Vel | diameter range 97 mm mi ni mum
120 mm maxi num

nde
I-(Ie'r?éle Oounterwer ghts
Rising Main (per me

Manuf act uring Techni ques

The tzghnr quesunGI urredéo rran,u act u{; Al Qe htgl
N

re)

P are |isted bel ow
ng
n

Asserrbyl\/tacrnrn t]urnn,drr | mili
fg il ey o G i ol
pnpsfrmd My Chererore De sul (ERBrs FOr fanut SCture 1 o devepoprng

Rslovrr%qundo Nachrnrmg 3 urning, drilling, mlling etc.

Pl asti cs
é; peCi aIrsed rocesses (punping el ement)
The pu ﬂ | enent den?n S specria B rranutactu |nﬂ technw ? and
IQOF rltg cont e partrcu arly nsurta or
actur evel opi ng count
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Masi:M of Installation, M-ilntennnc(; and Ki-p;i | r

Ease of Installation

¢ understand that the manufacturer con3|ders I|ft|n tackle Co he

XEH L e L B 5 B e
¥ﬁeynahLFLEPu¥er S |ns?n§rat|on nhﬁﬁg IS¢ egrugﬁdohe ) ug gtgg 5%8 '
installation should be straight-forward. [t should not be d|t cult to

ensure that the anchor is sefure in the well.

Ease of Punpstand Mintenance and Repair

0 A e 0 AL LA 1 0l i

Ease of Bel owground maintenance and repair
It should not be difficult to release the anchor provided the threaded
coupling at the bottomof the punping element can be successfully detached.
I'n othef respects bel owground maintenance will be simlar to installation.

PUVP PERFORMANCE Vol ume Flow, Work Input and Efficiency

HEAD 7 25 45
Punpi ng Rate

(strokes/nin) 30 39 51 30 40 49 29 37 49
Vol / stroke (litres) 0.26 0.25 0.25 0.25 0.25 0.25 0.25 0.26 0.24
Work I nput/stroke (J) 74 78 86 112 120 123 178 202 201
Efficiency (% 23 22 20 54 50 49 61 57 53

CGeneral Conments

The punp was tested at 40 strokes/mnute at a sinulated |iead of 45 metres.
Thts purp. groved to be a good deal more reltable than the Petro tested for the

The punp conpleted the first three 1000 hour stages without failure.  However
he down-ho| ¢ ancgor COHL

tt e
ertent at the en thOF f 68' ﬁgaredsta)&elns etchtln(t)n o \I/Qr? Phjrnge 9 ||
turns errent S a As It was not i eto ree
anenor Lrtm ‘er?ntﬁt on 15 e hf a%ott%r “s’%%tt%“n‘a e‘t he‘ il eRiane o o0 |
butto msﬁ“tﬂrtg Xﬁdthe“SnQHSP‘he as el 5§~feﬂﬁh YoDfa0ut |1 g do H‘“e
c et \\hen rel eased the stainl ess | reads. were found to have se| zed.
the field
e.

t
Thi's_coul d present a very serious pro In ere access to the
punpi ng el ement from bel ow woul d be |hp053| bl

T“ﬁﬂt‘atmtﬁéuéﬁdur%ncgdt Lo 1 SO et

e the. same UHPiPP cle Ht to
HO SIgns 0 SLIess otner
slight flattening Induced by tvvtstlng
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After 3634 hours the outflow fromthe punp was reduced to approximately 30Z of
the original volume flow due to a split in the pumping element. This is

likely to have been caused by twisting the punplng el enent when attenpting to
rel ease the down-hol e anchor” for Inspection after "the third 1000 hour stage.

A new punping element was fitted and the endurance |est was conpleted with the
original down-hol e anchor

Br eakdown | nci dence

Breakdowns are shown In bold type

Hour s 1062 2112 3127 364A 4169
o | ! | ! !
1 l 1 1 1 1
I nspection I nspection I nspection Inspection 1 I nspection
and full and vol une and volunme and vol une Punpi ng and vol une
per f or mance flow test flow test flow test el ement flow test
test ! split
Punpi ng
el emrent
seized In
anchor .

Anchor coul d
not be rel eased

Fi nal |nspection:

Punpst and Further free play in punmpstand ful crum points;
outer connecting |inks worn and coul d be
di sconnected on the upward stroke of the handle

2. cuide Worn but still serviceable
3. Pumping Repl acement in good condition
El enent

4. Corrosion  Slight corrosion on punping elenent end fittings
and rust spots on rising main where guide had
rubbed through the zinc coating

Estimated Total Amount of Water Punped in 4000 hours...... 2.7 mllion litres

VERDI CT

This Petro punp proved to be nuch nore reliable than the sanple tested In
1979/80 for the Overseas Devel opment Administration. However, the results
of this later test suggest that the anchor may not be suitable for
unsupported uPVC wel | -casings and may al so bo difficult to dislodge for
bel ow-ground repairs. The nmethod of attaching the punping element to the
anchor must be nodified to prevent seizure

The punpstand may be suitable for manufacture In a devel oping country but the
punpi ng el enent demands very special i sed manufacturing skills.

Further work by CATR, carried out as a separate project, to Investigate the
effect of using the anchor in unsupported uFVC pipe has confirmed tlrat this
I's inadvisable and that alternative arrangenments shoul d be made.
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EXPERI ENCE W TH PETRO PUWMP

At the end of 1981, the Petro punps were selected for field trials
in the countries of East Africa, Kenya, Sudan. More information in
other countries is not available.

Laboratory tests were performed in 1979/80 for the Overseas
Devel opnent Administration on Petro, and in 1984 INT/81/026 for the

Consuners' Association Testing and Research Laboratories on Petro.

Their comments are:

Advant ages

The punp stand is durable to prevent accidental damage to the handle
or the punp body.

It can be installed in a small dianeter well (around 50 nm)

There are no cup seals or buckets and no nechanical friction. Even
water containing fine sand or silt can be punped and wear to the punp
hose is elimnated. So the punp has long life and | ong service
i nterval s.

Nineteen mllimeter (19 nm dianeter gal vanized pipe is used both as

punp rod and as riser pipe which results in savings of piping.

Di sadvant aaes

Forty-five meters (A5 nm) below ground assenbly is too heavy to
lift. It would be around 78 kg (excluding water). It nay be very
difficult to man handle without a lifting tackle.

The water delivered is very lowrate. Mre efforts should be

offered to fill the water container.

It is expensive; $456 per punp with 20 m bel owground assenbly.
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Anchored cylinder assenbly woul d not be suitable for unsupported

upvc well-casings. Aso it is very difficult to dislodge for repairing

t he bel ow ground el enents.
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. 7 I nformati on About Petro Punp

VellDrill

ant mm

500 mm
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ani zedpi pe

bined punp rod and

p! pe
water table
di scharge
heck ram

A
P punp hose piimpiiia

8 gL Ly P £ L eaded

( SCURCE: World Water Decenber

m LLI NG
FORWOER?

Fbt oPunp

The conventional punps on the market nust
have very good seals (Ieather washers) between
plunger assenbly and cylinder-wall to obtain
good punping results.

These seal s, especially when the punp is
used frequently, wear quickly, and must be re-
placed. The task of replacing seals, can often be
extrenely difficult, since tools and maintenance
know edge are scarce. For conventional punps
in deeper vells, the problemof lifting the heavy
punp assenbly (which is necessary for chang-
ing the seals), can prevent normal naintenance
procedures.

To elininate this problem VelIDrill has de-
signed the patented plunger-free (piston-free)
PETROPUMP, which i's based on a wire-rein-
forced rubber tube. The tube will change its

internal volume when stretched.

The Petropunp underground part consists of
a Petropunp rubber tube, two non-return val=
ves, an anchor fixing the punp to the walls of
the well and a 3/4" pipe, acting both as pump
rod and as riser pipe.

The Petropunp offers
the fol lowing main advantages:

—no nechanical friction

—Ion%Iife and long service intervals
—ean be installed in wells with small diameters

—easy to install and to take up for insiiection
—easy lo punp with
—great livings inihe costs and weights of piping

1981, p. 16)
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Jetrant!c Pump Description | 3 tbuati ¢ Purp

The Jetmatlc punp is made in the Philippines, under
licence fromKxiwamoto |"urapS of Japan, and Is very?@
simlar to the Dragon purap. Like the Dragon, It can
be supplied either as a shal |l owwell suction punp or
as a deep-well force puin|). Ve have tested | ho punp
inIts deep-wel| configuration. Unlike the Dragon
the shal | ow wel | c¥I|n er isnot retained.  The™ .
punpstand |s therefore verK compact, and sjmply fits
on the protruding end of the rising main which nust
be at |east A40 im above ground to prevent the
handl e touching the ground at the I'owest point of

its travel.

The ﬁunpstand is principally cast iron, with a
discharge valve in the spout allowing either free
discharge or delivery under ﬁressure through a hose

or pipe. The tubulai steel handle moves through an
unusual Iy wide arc of 178°

The deep-wel | cylinder Is unusually small, only 46

rambore, to fit inside 2 inch rising main, whichls

very mich smaller than tlie cylinder used In tlie

Dragon punp. At the lower end of the cyllnd?r are
|

two” st eel oops,wh|ch,aPpear,to be design

the inside of tlie rlsint, min. Turning t

cl ockwi se then expands a rubber r|nP whi ch anchors
and seal s the cylinder against (he I'nside of the
rising min, The foot valve has a taﬁered r ubber
ring which fits a machined taper in the base of the
cylinder. Tlie plunger can be screwed onto the foot
valve to remove 1t, without removing the, cylinder.
In other respects the plunger is conventional, and
has two |eather cup seals.

Materials of Construction

COMPONENT MATERI AL( S)

Pun'p head Cast Ilron

Handl e fork and Iink Cast Iron ) )

Beari ngs MId steel pivot pins bear on holes
drilled and reamed In iron castings

Spout assembl y Cast Iron with rubber valve

erating rod M1d steel

%ndle g Steel tube, rubber end cap

oyl i nder Ext ruded brass

Pl unger Cast gunnetal or bronze

Cup seal s Leat her

Foot val ve assenbly Bronze housing, rubber clanp
steel guard

VEI GHTS and MEASURES

Wi ght s Di mensions Nominal cylinder bore: A6 nm

Actual pufmp stroke: 175 mm
Punpst and 16.3 kg Normi nal vol une per stroke 291 ral
Oylinder assenbly 3.0 kg Drop pipe size: 2 Indies
Punp rods 1.1 kg per metre CQut si de di aneter of bel ow

&round assenbly: 1~ mi
ump rod dianeter: 0.") inch.-s
Maxi mum usabl e cylinder

Il engt h: 55) mMmm
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Manuf acturing Techni ques

The manufacturing techniques required to make the punp are listed bel ow -

Above- gr ound Iron foundry Basic nachini ng
Assenbly Brass/gunnetal foundry Rubber noul di ng
The punpstand requires a noderate | evel of foundry skill, and the ability to

carry out sinple nachining. The handle |inkage demands careful manufacturing
quality control to ensure easy assenmbly and satisfactory operation. It may be
suitable for manufacture In some devel oping countries, but la not |deal.

Bel ow gr ound Braas/gunntCal foundry Rubber moul di ng
Assenbl y St eel fabrication Leather craft

Basi ¢ nachi ni ng

The bel owground conponents demand simlar |evels of manufacturing skill to
those required in the punpstand.

Ease of Installation, Mintenance and Repair

Ease of Installation
The rising main must be secure In the wellhead, to support the punpstand. It
shoul d protrude sufficiently to allow clearance under the spout for the tallest
vessel likely to be used. |Installing the punpstand only on an existing rising
mai n woul d be a sinple, one-man task. The rising main should be 2 inch
diameter, to allow the cylinder to pass through for maintenance. The bottom of
the punpstand is threaded 1.25 ANPT not the nmore conmon | SO Standard pi pe
t hr ead.

Ease of Punpstand Maintenance and Repair

Tpe punpstand may require frequent attention to worn handl e conponents and the
gl and nut.

Ease of Bel owground Maintenance and Repair

The foot valve and pl unger may be extract ed t hrouqh the rlsinij main, Prow ded
ipe of at |east 2 Inch diameter |'s used, and |ifting tackle would no
required. The punpstand must first be renoved, however.

PUMP PERFORNVAI NCE
Volune Flow, Work Input and Efficiency
The description of the metliod can be f<uind in the Test Procedure.
HEAD 7 m 25 m 45 m

Nom nal punpi ng

rate (strokes/nn) 30 40 50 30 40 50 JO 40 50
Vol / stroke (litres) 0.29 0.29 0.29 0.28 0.27 0.29 0.28 0.28 0.28
Work input/stroke (J) (.0 54 50 110 101 107 171 171 161

Kfficienoy (,7.) yj. U= 19 62 (.1 66 71 72 7
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ENDURANCE A detai | ed description of the test nethod can be found In the Test

Procedure.

General Comments

The pump was, tested at 40, strokes per mnute at. a simlated head of 45 netres
i TR U VAL SR TN 3
gours?whent g gpkmp EOQSEEEEF A |rr1 twgéag 8§§ aggon%yt%ﬁ %é t %

ST L8 At 8} ! i
s@igegﬁthrﬁoggﬁg&c olgu ék gng’ith\%ﬁs ruee Io b e el S? L ?
41311 e e O e R e il e
Wor . " The pl. tnger 1o the § %e Io?%s on t eﬁyhn ef anchor were
corroded a d rr& not ave been satisfactory If usedagain.

Br eakdown | nci dence
Breakdowns are shown In bold type
Hoursz:80 1024 3‘149 3?75
| |

Oyl i nder ndl e I Puap Punp

Di'sl odged Vggﬁtint i Eroken BFgEen
I nspection I anecti on I nspection ;:gpsg} L(r)nr; ;rr]lzpfet:j |I on
';fo I)lrjln;ance ?Tiv\yo' ae ?Tiwvm i flow per f or mance

t est
test

FI NAL | NSPECTI ON
1. Funpstand

% G and worn
) Slight wear in pivot pins and bushes

not dif
b) Sllght scratch| ng of bore, but cyllnder I'n good

condi tion

a
(

2. Qylinder  (a) Some sanéi bet een ¢ pder and r| SI ng main but
(

3. Plunger General Iy I'n good condition
4. Foot Valve GCenerally In good condition

5. Corrosion nsi derabl e yustin | ynger rod
(7%) ust on stee( ['oop of f [ %er retainer

Estimated total anount of water purrped in 4000 hours ...... 27m|||on litres.
VERDICTTheDra ﬁunpéfromvm gJetl ntlch ? |vep I Io fam’ly
tron
re

d
fl Velen | (o usn 0 eﬁoln\rlrgnlljfg % er su o r:ﬁrgm deerp v@?i l?fhe rate of
fg%\ﬁl :éﬁ VL(?] € %rgp?? nd @naM gﬂg) Eage 'Eheeﬂcéjjs }Faﬁyplfnher

rod hrea
£
manufacture rn sone n. (heap

|
SIN Sﬁ
ee|0p|ng counr|es f) %ot anlde ]
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EXPERI ENCE W TH JETMVATI C PUMP

The jetmatic (also trade named Fuji, Jetmatlc, Dragon, Lucky and
Wlson) is widely available throughout the Philippines. This is the
only punp avail able through the Rural Waterworks Devel opment Corporation
wat er program and the primary punp used in Barangay Water Programs
Level | projects. (BW provides three levels of service to its
beneficiaries: Level | service consists of hand punps; Level |1
provi des piped water systens with stand pipe coonections; and Level I
service provides piped water systens with in-house connections.)

The punp is only for use in wells where the water table is 25 feet
or less. The cost of the jetmatic punp varies from $25 50 $50,
depending on the quality of materials and the country where it was
produced. The cast conponents have thin cross sections and the bearing
surfaces are small. Mating surfaces are often poorly machined and
casting defects are sonetines epoxied over. The punp uses a four-inch
rubber cup. The rubber cup will not forma seal with the cylinder walls
when it has worn down a little. This, coupled with a | eaky foot val ve,
requires that the punp be prined daily or even nore frequently. The
[ ocal engineers who install jetmatic punps say that the expected
lifetine of the punp being used by an average of ten househol ds (sixty
people) is about three years. The nmost common causes of failure are
broken cast parts and worn out bearing surfaces. (WASH Fiel d Report No.

54, August 1982)


NEATPAGEINFO:id=3352BB02-4770-4FDC-AC92-F6D24BA84D80


Abl - Ver grest

VfEl GHTS & MEASURES

Di nensi ons

70

Ahi -v..rgnet Punp Description

The Abi-Vergnet is a hybrid punp working on
hydraulic principles. There are no nmechanical
I'inks between the above- and bel owground parts.

The Vergnet cylinder is a product of high
manufacturing technol ogy. A flexible rubber tube
encased in stainless steel dilates and col | apses

in response to a primary cylinder in the punpstand
to which it is connected by a plastic hose.

Wien the flexible menbrane expands, water is forced
to the surface through a second hose.

The punpstand is partly cast-iron and partly
fabricated. The nain handl e bearings are conpressed
carbon conposite material. The primary cylinder
inside the punpstand colum is a stainless steel

tube. The primary plunger is nachined from brass

and uses a nunber of leather ring seals. The prinary
cylinder is replenished by water flowing in through

a small hole in the part of the cylinder which Is
exposed by the plunger near tlie upper limt of its

travel .

Mat eri al s of Construction

The materials used for the principal conponents are detailed bel ow

COVPONENT

MATERI AL( S)

Punpstand body & cap Cast iron top and cap

Steel body and basepl ate

Handl e M1d steel

Oyl inder casing St ai nl ess st eel

Punpi ng el enent Rubber, with light alloy fittings

Top cap and val ves Brass with stainless steel balls and
acetal fittings

Primary pl unger Cunnetal with | eather seals

assenbly

Foot val ve

Brass/gunnetal with stainless steel ball
and plastic shield

Punpstand : 60 kg (including Iiandle)
Cylinder: 9 kg
Nomi nal cylinder bore: 58 mm

Actual punp stroke:

1A5 mm

Noni nal vol ume per stroke: 383 m

Drop pipe size:

26 mm|/D x 32 nm 0/ D

Maxi mum out si de di anet er
of bel ow ground assenbly 96 mm
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Manuf act uri ng Techni ques

The manufacturing techniques required to make the punp are listed bel ow
Above- ground Iron and gunnetal foundry Basic machini ng
Assenbly Sl ocl fabrication

Thi s punpstand demands basic skills in Iron foundry and consi derabl e
skill in steel fabrication. It may be suitable for manufacture in
devel opi ng countries where these skills exist. It would not be difficult
to nodify the punpstand design for all-fabricated manufacture. The handle
requires careful jigging for welding.

Bel ow Ground Hot pressing of brass Machining

Assenbly Light alloy foundrP/ - \Welding (of stainless steel)

Plastics noul ding Speci al i sed processes (punping el enent)

The punping el enent assenbl y demands advanced, specialised manufacturin

techni ques, and a high depree of skill, it would be particularly unSU|?ab|e
for manufacture in a“developing country.

Ease of Installation, Mintenance and Repair

Ease of Installation
Installation although straight-forward demands a good deal of care.
The punp is supplied with |ightweight polyethylene tubing to connect the
cylinder with the punpstand and will not require lifting tackle.
Ease of Punpstand Mi ntenance and Repair

The Punpstand is likely to require very frequent replacenent of the |eather
sealing rings on the ﬁrimary lunger, particularly If the replenishing hole In
the primary cylinder has not been satisfactorily deburred during nmanufacture.

Ease of Bel ow ground Mintenance and Repair

The |'ightweight connecting tubes mean that the cylinder can be extracted

WAL et 1 1 0, ke T ylindy, el s ey 1o dismt

PUVP PERFORMANCE
Vol ume Flow, Work Input and Efficiency

The description of the nethod can be found in the Test Procedure.

HEAD 7 m 25 m 45 m
Punpi ng Rate

(strokes/ mn) 30 38 49 32 40 50 32 42 50
Vol / stroke (litres) 0.28 0.27 0.27 0.26 0.26 0.26 0.24 0.25 0.25
Work input/stroke (J) 127 130 139 185 194 211 262 250 286

Efficiency (2) 15 14 13 34 32 30 39 43 38
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ENDURANCE TESTS

A detail ed description of the endurance test nethod can be found in the Test
Pr ocedur e.

General Comments

The punp was tested at AO strokes/mnute at a simulated head of 45 netres
subsequently reduced to 20 netres.

The bel ow ground assenbly conpl eted the AOCOO hour endurance test without
failure and remained In good working order nt the end. By contrast the
punpstand was very unreliable.

The original |eather seals fitted by the manufacturer to the primary plunger
wore out in 75 hours. They were replaced twice but it becanme clear that the
average life of |leather seals was approxi mately 80 hours. We believe the

seal s were damaged by the replenishing hole in the primary cylinder which had
not been satisfactorily deburred during manufacture. The |eather rings were
repl aced by pol yethyl ene seals machined from bar stock. The first set of
these were worn out at the 1000 hour Inspection and they were replaced by a
second set. During the second stage the bolt connecting the primary plunger
rod to the handl e pivot broke twice and was eventual ly replaced by a high
tensile bolt. The handle to primary rod ful crum had worn out after 1529 hours
and the handl e assenbly was replaced. At the inspection after the second 1000
hour stage the second set of polyethylene primary plunger seals were worn out.

To experiment with alternative materials the polyethyl ene seals were repl aced
by others machined fromacetal bar stock. These wore out in less than 600
hours however, and a second set in |less than 300 hours. They were replaced by
textile cord seals but these wore out in less than 200 hours. Polyethyl ene
seals were fitted once again to conplete the endurance test and as before
these wore out In approxinmately 1000 hours.

It I's clear that the punpstand needs substantial nodification if its
reliability is to approach that of the bel ow ground conponents.
Br eakdown | nci dence
Br eakdowns are shown in bold type.
I burs: [Kel] 2063 3125 4167
1 5 ! ! ! 1 '
1 167 | 1087 1529 1 245 2930 ! !
0 247 1306
I nspection I nspection 1 Insixv.tlofi 1 I'nspect Icjn I nspection
.Bid  full ;1nd vulunt? 1 yiidvoliin- 1 ji«l vultniu ;0id vol une
perf or mance flow test 1 flowtest 1 flow Lest flow test
test ! 1 1 1 l l
| 1 | | | |
l l 1 1 I ! !
| eat her seals PK prlBBry Bandle to ‘ Aoctal IIKtllc seals reprbaBry
oa prjaBzy seal s worn Il Bny tod J p” OBry worn out - seal s
plig*r worn out Pul cnn seal s woni | repl aced uom out
out - icplaoed uom out 1 out ! pol ~t hyl ene
by pol j et hyl ene Bol t broiccn
on prinry
pl uqgi er rod
1
re prtaary Aoetal prilnry
seal s uomout seals uom out
rE] >l acsd by rpplam Rrt»i

aoet al tntiie oocds
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Fi nal | nspection:

1 Seals Final set of polyethylene seals worn out

2 Pl unger Pl unger worn by contact with cylinder bore

3 I Undl e Sone, wear of handl e and bushes but still serviceable

A Punpi ng Punpi ng. el ement in good condition. Including ball valves
El enent

5 Corrosion Further rust Inside punpstand

Further corrosion of punping el enent end caps
Estimated Additional Anount of water punped to breakdown.«. 0.3 mllion litres

Estimated Total Anpunt of Water Punped in AOQO hours...... 1.5 nmillion litres

VKI UnCT

A sharp contrast was observed between the endurance of the punpstand and of
the bel owground punping elcnt-nt. Tlio latter proved to be very reliable and
remai ned in good condition at the end of the test. The punpstand was
unreliable and quite unsuitable for community water supply. However, this
punp is inherently sinple to install and to maintain bel owground, and it Is
therefore strongly recormended that a reliable VLOM punpstand shoul d be
devel oped.
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Nira Punp Description

The Nra is a deep-well force punp, made in Finland,
TlTe punpstand has a tubular steel” colum wth a cast

asse (p e \Aes or| nalTy stee
hnce been cgang ? steel t ﬁ he steel parts o
e punpstand afe galvanised, the iron castl ngs are

prot ected by a nylon coating.

The 76 mmbore cylinder is seantess brass tube with
threaded (?ollars soft sol dered lnegc h end. Te cu

er an uneraeare |na|ne
Ber rmul?il g T)ge oot va ve|s of S|m g

de5|gn al so rmul ded I'n rubber.
Materials of Construction

COMPONENT MATERI AL( S)

Punpst and col um Steel, gal vani sed

Punp top Cast lron

Handl e M1ld steel

Beari ngs St ub- backed bronze bushes with

stainless steel pivot shaft

Ful crum |i nk Cast gunnet al

Pi vot pin St ai nl ess st eel

Punp rod fork Hot pressed brass

oyl i nder Brass, with soft-sol dered end
) spi got s i

Pl unger Cast "bronze with brass val ve seat

Cup seal Moul ded rubber

Foot val ve Moul ded rubber

Drop pipe Gal vani sed st eel

Punp rods St ai nl ess steel

WEI GHTS and MEASURES

i 29.5 kg
Wi ght s Punpst and
Oylinder assembly A O kg
Ri sing main 5.2 kg/netre
Punp rods 0.7 kg/netre
Di mensi ons Noni nal Cyl i nder bore: 76 mm

Actual punp stroke: 127 mm
Nomi nal vol une per stroke; 576 ni

Drop pipe size: 2 inches

Manuf act uri ng Techni ques

iron base ﬂ eahcat Iron handl e ?ocke % pBut h

74

Nira Punp

AA_N A 1

Qutsi de dianeter of bel ow

95 i
ground assenbly: 10'::;
Punp rod dianeter:
Maxi mum usabl e cylinder 310 ma

| 'engt h:

The manuf acturing techniques required to make tlie punp are |isted bel ow -

Above- ground Iron foundry o
Assenbl y Brass/ ?unmat al foundry Machi ni ng
Steel fabrication Plating

Rubber moul di ng

Protective plastic coating


NEATPAGEINFO:id=BBDC5110-E092-4825-94A5-AE9271D3533D


75

with the exception of the protective pl.iHIc coating, no specialised processes
are required. However, the Nra |Is not an |deal design for manufacture In a
devel opi ng country. Considerable skill In foundry work |Is denanded,
particularly for the punpstand top, and In steel fabrication, nmachining and
rubber rnoul di ng.

Bel ow gr ound Brass/ gunnetal foundry Machi ni ng
Assenbl y Hot brass pressing Soft sol dering
Rubber noul di ng

The bel ow ground assenbly demands sinilar |evels of manufacturing skill to
those needed In the punpstand. The requirenent for soft soldering arises
fromthe need to attach threaded end spigots to the thin brass tube of the

cylinder barrel.
Ease of Installation, Miintonancc and Rcpnl r
Ease of Installation

The manufacturer supplied thread | ocking conmpound with the test samples. A
grease gun is needed to lubricate the handl e bearing. The bel ow ground
assembly will be heavy, but in other respects installation is straightforward
providing care is taken in handling the cylinder to avoid damaging the thin
wal I, and cutting the pump rod to the correct |ength.

Ease of Bel ow ground Maintenance and Repair

The pumpstand is easy to disnmantle, and does not need to be renpved fromthe
wel | head. The handl e bearings woul d be easy to replace in a workshop; in the
field, replacenment of the conplete ful crumcasting mght be required.

Ease of Punpstand Maintenance and Repair

Repairs require renoval of the conplete bel owground assenbly. For plunger
seal s and foot valve, manufacturer's spares are essential. Again, care Is
needed in handling the cylinder to avoid damaging the thin wall.

PUMP PERFORNANCE

Vol une Flow, Work Input and Efficiency
The description of the nethod can be found in the Test Procedure.

HEAD 7 m 25 m 45 m
Nom nal punpi ng

rate (strokes/mn) 30 40 50 30 40 50 30 40 50
Vol / stroke (litres) 0.62 0.63 0.65 0.64 0.65 0.65 0.60 0.59 0.59
Work | nput/stroke (J) 55 59 72 264 209 254 395 398 404

Ef ficiency (% 76 71 61 59 75 63 66 65 63
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ENDURANCE A detailed description of the endurance test method can be found in the Test

Procedure.

Ceneral Comments

The Nra was tested at AO strokes per minute at a simulated depth of 36 netres
the maximumoriginally specified by the manufacturer. The handl e broke several
times within the ACOO hours. The original, round bar handle broke after only?
31A hours. A new tubul ar handl e was supplied by the manufacturer, but that in
turn broke after a further 2200 hours or so, and a second sanple 189 hours
|ater. One of the tubular handles was repaired by wel ding and conpleted the
remai nder of the 4000 hour test. In response, the manufacturer now recomrends
the 76 mmcylinder for a maxi mum depth of 18 netres, and will offer a 50 nm
cylinder for greater depths

At the 1000 hour Intermediate Inspection, all the setscrews used to assenmble the
plunger were badly corroded, and the head of one screw had broken off. Because
of this the plunger could not be dismantled and was therefore replaced

conpl etely.

In the final Inspection, little wear was found in the valves, cup seal, cylinder
and handl e bearings. The six setscrews in the plunger were corroded but
unbroken. There was no significant corrosion el sewhere

Br eakdown | nci dence

Br eakdowns are shown in bold type.

Hour s: 1072 2044 3060 4063
314 \ 2828 |
| 30171
[
Handl e Handl es
Br oken Br oken
!
I nspection I nspection I nspection I nspecti on I nspection
and full and vol une and vol une and vol une and full
per f or mance flow flow flow per f or mance

t est t est

FINAL INSPECTION 1. Punpst and Slight wear in handle ful crumbearing but otherwise ia

good condition

Z Olinder Light scratches on bore but no other signs of wear
8- Plunger Both seal ing washer and val ve in good condition
4. Foot Val ve In good condition
o5 Corrosion Noti ceabl e corrosion of setscrews used to assenble
» rl umger
) Estimated total anmount of water punped in 4000 hours..... 6.2 mllion litres
VERDICT ~ The manufacturer now recomends a maxi num depth of 18 netres, usinf; .i 3 inch

cylinder, and supplies a smaller cylinder for greater deptlis. Somt- snal
design changes and a thicker cylinder wall could make this .i robust iMnp

- potentially suitable for comunity water supply. Altlnuch the dfsif.n does
not demand highly specialised manufacturing processes, the levels of skil
required make It unsuitable for manufacture In miuiy dovel uping countries
Moderately priced.
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Rower Punp Description

The Rower punmp Is a high capacity lowlift pu
desi gned fgr nPr %a\tlor%J mage InyBan Iadeshp P

The punp |s fitted with a sur e chanber. The

cylinder is asinmple le %t extruded uPVC tube
with heat smaged d h e operator pulls directly
on the plun er rod by means of a T-handle. The
plunger is ed th SI gle | eat her cup washer
and Sinple rub er aP val ves cut fromtyre inner
$ubes are used for hoth the plunger valve and check

The punp is, normal |y enbedded in earth for support
and protection, as Shown, or alternat|veIY my be

supported by a smaller earth bank and protected by
strips of bamboo bound around the cylinder. It i§
usual |y operated in a seated position.

y VEEI GHTS & MEASURES

Wi ght s
Punpst and conpl ete 3.5 kg

Di mensi ons

Noral nnl cylinder bore: 54 ram
Actunl punp stroke (max): 980 mm
Normi nal vol unme per stroke: 2.24 litres
Drop pipe size: 1.5 inch
Maxi mum out si de di aneter of
bel owground assenbly: 59

Materials of Construction

COVPONENT MATERI AL( S)

Handl e Fabricated steel with injection noul ded plastic

spacers.

Angl ed Connect or Gal vani sed steel pipe

Cyl i nder UPVC water pipe with hc.it-swaged ends

Pl unger assenbly Al uni niumwi th rubber valve

Cup Seal Leat her

Check val ve Wbul ded pol yet hyl ene i th rubber valve flap

Surge chamber umi ni um

Manuf act uring Techni ques

The techniques required to manufacture the punp are listed bel ow

Steel cutting and wel di ng Sheet | eather and rubber work
Sinpl e machi ni ng Mani pul ation of UPVC tube
Plastics moul di ng Spi nni ng (of al umi ni um

| The. Ro hsbend3|nedfo nu ctue|na |0|ncunt
‘Q%ggilg%ﬁrﬁg @, gn F:’r ﬁggge%? neeﬁw% n rmcHPnI ;. |En(¥?s“%nn%%u rt ((je surge
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Kase of Installation, Mintenance and Kepair

Ease of Installation

The Rower punp should be easy to install, particularly if plastic pipe is

used. The nost |nportant tool maK well be a spade or shovel to construct

the earth bank. Care nust be taken to achieve airtight Joints In the drop
pipe as any leaks will significantly affect the efficiency of the punp.

Ease of Maintenance and Repair

P,ungstand mai ntenance |'s very straightforward and will require only the
si npl est hand tools.

PUMP PERFORVMANCE
Vol une Flow, Work Input and Efficiency
The description of the method can be found in the Test Procedure.

Results - with surge chanber

HEAD 7 m
Punpi ng Rate

(strokes/ n n) 11 15 19
Vol / stroke (litres) 1.63 1.80 1.72
Work input/stroke (J) 168 192 180
Efficiency (% 66 64 65

Results - wi thout Surge Chanber

HEAD 7 m

Punpi ng Rate

(strokes/ mn) 11 14 19

Vol / stroke (litres) 1.62 1.70 1.72

Work input/stroke (J) 179 194 210

Efficiency (9% 62 59 56
ENDURANCE

General Commrents

The punp was tested at 19-strokes/minute at a suction head of 7 netres.
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PUWPS W THOUT TEST

Country of Oigin

I Nndi a

Engl and

Engl and

Fr ance

USAI D

Hol | and

Cer many

Cer many

Canada

USA

I vory Coast

Canada

DATA HERE
Deep or
Narme Shal | ow
|l ndia Mark 11 Bot h

Consal l en LD5 Deep

Mono ES30 Deep

Hydr o- Ponpe Deep
Ver gnet

Battell e/ Al D Bot h

Kangar oo Deep
Kar di a Deep
Tur ni Bot h

Waterl oo (I1DRC) Shal | ow

Denpst er Deep
(Shal I ow)
Bot h

ABI Deep

Monar ch Deep

80

Fiel d
Testing Countries

Mal awi , Bangl adesh,
India, Sri Lanka,
Sudan, Kenya, Tanzania
Mali, Chana, N ger,
Thai | and, Phili ppines
Upper Volta, CGhana

Mal awi , Sudan, China,
Phi |'i ppi nes, Sri
Lanka, Thail and

Ni geri a

Ni ger, Mali, lvory
Coast, Upper Volta

Domi ni can Republic,
Hondur as, Peru,
Costa Rica, Nicaragua

Chi na
Chi na

Mal aysi a, Et hiopia,
Mal awi , Ni caraguq
(both shal | ow and

deep well's)

Thai | and, Peru,
Hondur as, (N caragua)
Domi ni can Republic

Ivory Coast, Mali
Upper Volta

Ghana, |vory Coast
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I NDI A MARK || HAND PUWP
India Mark |1 Handpunp Description
In 1967 the deep-wel | handpunps manufactured in India were the same

configuration as the traditional multipivot design (Figure I1-84). They
were designed for single famly operation in rural areas and farns once a

day per hour in Europe and Anerica.

In India, dueto the lowgrade brittle cast iron and multipivot
existing of the Indian punp heads, there were many problens during
operation. Now the punp is an inprovenent on the traditional cast-iron
punps which could not stand regular rough handling (around 80 percent of
the handpunps were broken down at any one tine). India Mark Il (Figure
|1-8C) was based on "Shol apur Conversion Head" (Figure I1-8B)

The unusual features of the punp are that:

- Two heavy-duty seal ed bal | bearings pre-packed with grease and
requiring no field [ubrication was enployed to act as the handle pivot,
replacing the three unlubricated pivot pins of the cast iron punp. A
quadrant which formed part of the handle was designed in such a way that
a chain, bolted to its upper end and passing over it, would maintain a
vertical line with the plunger rods to which the other end of the chain

was attached.
- Al contraction was of fabricated steel instead of cast iron

- The punp was not attached at the well casing (Figure I1-8D)

A nodified version of the India Mark Il handpunp to meet the
recomendat i ons of UNDP/\Wrld Bank research project for a sinple village
punp has been devel oped by Inalsa of India (a subsidiary of the Delhi
Cloth MIls in Delhi), the mrk I1"'s biggest manufacturer.
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Conponent Mat eri al Cs)

Punp bead Rot dip gal vani zed standard m|d
st eel

Pedest al Hot dip gal vani zed standard mld
st eel

Handl e Hol | ow pi pe

Cyli nder A top quality standard brass
cylinder, sleeved in cast iron

Pi ston A five web heavy duty

Bucket s First grade quality |eather
bucket s

Val ves @un netal valves with rubber
seating

Ro4 St eel

Riser main Rigid PVC or ABS

Information of the modification punp is not available® The original
India Mark Il weight of over 300 kg.

TEST RESULT' S

Punp Peyf or mance

The manufacturer, Inalsa, offers the follow ng clains:

- Qperational capability of drawing water fromdepths of 16 meters to
100 neters. Punp handle suitably designed to reduce punp effort at

greater depths.

- Each punp yields up to 1000 liters of water per hour; sufficient

for 250 fam i es.
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- The punp can be suitably adapted to notorized operation with n nor
nodi fications. Also available for operational depths less than 16
met er s

There are five factors underlying the Indian experience:

- The design of a new type of handpump with far |ower maintenance
requirenents.

- Rigid control of punp manufacturing standards to assure very high
quality control.

- A high standard of initial punp installation.

- The careful design of a three-tier maintenance organization that
depends on district level four-man mobile units.

- Top level government recognition of the maintenance problens and a

commtnent to finance the program's recurring costs (Baldwn, George B. ,

1983) .

EXPERI ENCE

India Mark Il punps have been used in 37 countries. Since the md-
1960s sone 300,000 Mark IIs have been installed in India and Africa, and
100,000 a year are being purchased (Morrison, 1983). But precise
information about the nodified India Mark Il is not available. The large
number of original India Mark Il handpunps sold were tested and devel oped
for al nost ten year s. -

The punps are tested against various parameters such as ease of
manufacture, installation and use, nechanical and volunetric efficiency,
frequency of breakdowns and maintenance required, resistance to abuse,

negl ect and corrosion, overall design, user acceptability, and adequacy of
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a sanitary seal as well as safety. In the final analysis the India mark
Il has been highly rated (Kalra, K S., 1982).

The mmi nt enance costs on original India Mark Il is still average $200
a year. Wth the nodification, it may be possible to bring it down to

$50-$80 a year. India Mark |l punps have three different kinds for use

in shall owwell, nediate-well, and deep-well.
India Mark Il handpunp is easy to install, operate and naintain at

village level with little training. It is suitable for boreholes of 100

~m but is not suitable for installation in boreholes of 150 mm di aneter.
By March 1984 there were 46,000 India Mark Il installed in a 150 mm
di ameter casing with the reversion of the casing which has to be cut 55
mm bel ow ground | evel.
The experiences concluded in India of using handpunps are that not

only the quality control efforts being given to punp production but also

the duration of pumping function and its subsequent maintenance

requi renment are depended upon the initial installation quality. India
Mark 11 is widely used in handpunp rehabilitation programs in Jagtiani
I ndi a.

ADVANTAGES AND DI SADVANTAGES
Advant ages

The punp can be made in three different depths:

deep well - 25 m- 100 m
internediate well - 6-25 m
shal l ow well - less than 6m

It is easy for large communities with different kinds of geol ogica

conditions to buy the same brand punp to supply their drinking water
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Since the lower part of the pedestal is embedded in a concrete base,
there is no possibility of contamnated water finding its way into the
wel | if the concrete base has been properly done.

A hol | ow pi pe handl e was used to elimnate the shock-loading fromthe
connecting rod.

It is sturdy and durable and can withstand continuous operation by
| arge comunities for long periods. Needs no servicing for a year.

The handl e has a 8:1 mechani cal advantage. This inprovenent allows
one person to lift a colum of water 20-25 min height easily.

MDD sadvanmnt age s -

It was commented by Daw, Raj Kumer, Executive Officer, Action for
Agricultural Renewal in Mharashtra, India Mark Il is not the best punp
because they are too heavy to renove the cylinder for service (\Wrld

Vter-\Water Decade: 1st year Review, 1981 and Wrld Vater, August, 1984).
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FIGIRE 1.8 ..Information About India Mark |1 Hand Punp
STANDARD HAND PUMP SHOLAPUR CONVERSJON

WVeOkPonn
1 i Moga
2 QUKtB Cciu Heaa ih» conwwon | oi vea
3 CGkx” rt*e V.WCH DOMti 1/3/3;
i Hondto C3i/enng 70V of tn® txeoM
b Flange Mouritng

~'6/ 7 wew occeni uot ed
1 Rivng Mom Cof wacf i cyi

B

Cenent Hot t onn I H

77ie original standard handpunp design and the Shol apur head, show ng
i nprovenent s.

(SOURCE: Baldw n, George B. 1983 p.9)

INDI A MARK | | PUVPHEAD

| The Indian Mark 11 punphead.

( SOURCE: Baldwin, Ceorge B p.5)
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["J) Remove cover cf cosing pipe
Oy Look at how

the lar.d slopes

0J  Drodn st slope

dov/ nhi | spout  will be

5 leg

in

V- /n
This leg ord the punp spout nust face drain

pedestc! |2&""";" spout -1

3

JT leg -

Key aspects of installing the Mark Il (UNICEF, Delhi).

( SOURCE: "t ybin, Georr:e B, 198,

r-frn

( SOURCE: UNDP  in Collaboration with UNICEF and WHO p. 15)
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r/7e India Mark 11 handpunp. manufactured in India according to UNICEF specifications, is installed
inall tubewells in India and Sri Lanka being drilled with UNICEF assistance

«<£ i

The i NALSA India Mark || Deep Vel
Hand Punps are your guarantee for
potabl e water for years and years.
* The nost econoni cal neans of
provi ding drinking water supply in
M ryral and outlying areas.
* Qperational capability of drawing
wat er from depths of 16 netres to
100 metres and even nore. Punp
handl e suitably designed to reduce
punping effort at greater depths.
Each punp yields upto 1000 litres
of water per hour; sufficient for 250
famlies.
* Al steel construction to wthstand
rough handling in comunity use.

* Totally sealed from external
cont am nati on.

*

* Easy to install, operate and maintain
at village level with little training.

* Tested and certified for quality by an
international firmof engineers.

* Qver 70,000 punps are already
proving their worth, providing
potable water to rural comunities
in over 28 devel oping countries
i ncluding India.

( SnUPCV™:

feftjo

The INALSA India Mark I! Deep Veéll
Hand Punps are suitable for bore

hol es of m ni num 100 mm i nner
dianeter. W also offer brass cylinders
which facilitate installation in smaller
bore holes of 80 mminner dianeter.

The punp can be suitably adapted to
mot ori sed operation with mnor
modi fications. Al so available for

operational depths less than 16 netres.

I NALSA al so of fers Shal | ow Wl |
Hand Purmps made from fabricated
steel structure. ldeal for comunity
use. Wth very |ow maintenance cost.

For further details please contact:

| MA\DUSTRI Al & ALLI ED SALES

-1 vl I TED
Surya Kiran, 19 Kasturba Gandhi Marg,

New Del hi -110001 (I NDI A). Cable : | NALSA
Telex : 31-3536 INAL IN. Tel ephone: 352317.

Viorld Water Water Decade:
1ST Year TM eview p.

Af5 and p. 19
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It is worth calling attention to sone

of the features of the Mark I1:

Rt is made from wel ded stee
plates, not cast iron. This gives
nore strength per kg of materia
and greater uniformty in
fabrication, but rusts, whereas
cast iron does not. The origina
anti-rust treatnent was to use an
epoxy pai nt on sand-bl asted
metal. This was not good
enough: when Britain's
Consurer Associ ation testing
| aboratory at Harpenden Rise
found that the punp was
susceptible to rust, UN CEF and
the Crown Agents noved to hot
di p gal vani zing. This increased
the punp unit-cost by nearly 10
per cent

Wrhe nunber of ful crum points
has been reduced to one, which
rotates in a sealed ball bearing
with alife of several years. Thus
there are no points needing any
oiling or greasing. It was a
Swedi sh engi neer, working for a
vol untary agency in Maharashtra
inthe early seventies, who
deserves credit for this critica
i nnovation which led to the
" Shol apur' head

T D0 54 el
advantage. A nornmal punp
handl e has an advant age of
around 4:1. This inprovenent
allows one person to lift a colum
of water 20-25min height easily.

WWhen the water table is at these
depths, conventional punps
often require two or nore adults
to pull the handle which, in
addition to being harder work
than sone can perform exerts
great strain on several punp
parts.

( SOURCE: Bal dwin, George B,
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W The punp is not attached to the
wel | * casing; it is enbedded
i ndependently in concrete. This
means there are no base-plate
nuts and bolts to come | oose, and
no possibility of contam nated
water finding its way into the wel
if the cenent-work has been
properly done
j™ Except where the handle enters
the head, the latter is conpletely
encl osed. Children cannot drop
pebbles into the nechanism
sonetimes a source of trouble
WWth the change froma holl ow
pipe handle to a solid bar handle
most of the shock-|oadi ng was
elimnated fromthe connecting
rods, resulting in a substantia
reduction in failures in this area.
M The punp's attachment to the
" concrete platformis strengthened
by iron legs (sprags) set at an
angle to the pedestal. The casing
pipe is no longer under stress as it
is not attached to the pedestal
This 'sprag’ nmounting has also
reduced  failures in the top
connection of the rising main if
installation is properly carried
out .
In early 1979 a conplete Mark 11,
including cylinder, rising main, and
connecting rods, cost US$182 of
whi ch the punphead itself
accounted for about one-third. The
Mark 11 costs less than an inported
punp and only nodestly nore than
a conventional I ndi an-made cast
iron pump  with  nuch  |ower
reliability. The estimated annua

recurrent cost per well fitted with a
Mark Il is about US$30.  This

includes full cash costs of the nobile
units and their district vvorkshops
but  excludes any allowance for
vehicle or building depreciation

1983 P.  9-10)
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THE ONLY NAME TO

R&: REMEMBER FOR | NDI A MARK- | |
DEEPWELL HAND PUMPS

Devel oped and
Manuf act ured by

+ Easy to install

*« Trouble-free

Easy to maintain

» Corrosion resistant
Perfect sanitary seal
Coul d be used for
tapping water from

depths varying from
20 nts to 50 nts

e Over 45,000 Nos.
Punps suppl i ed

* Custoners extrenely
satisfied

+ Discharge varying
from12 Litres to 18
per 40 strokes

USERS I N | NDI A

Al the State CGovts,
I'ndi an Rail ways,
Social Organisations, -
Minicipal ities, etc

EXPORTED TO

Sri Lanka, Afghanistan,
Sudan, Thail and,
Burma, etc.

For further particulars contact:

RI CHARDSON & CRUDCAS &197,2) LITVITTED

(A Government of India Undertaking
RAJAJI SALAI NADRAS 600 001

Phone: 22401 Tel ex: 041-7128
Regd & Head Office: Br anches:
Bycul I a Ironworks,
yowBAy- 8, |INDI'A & NASPUR

Fof fuiinet informatm ciicl* Ingoi-v curd No 438

(SOURCE:  World Water Decenmber 1981 p.?)
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CONSALLEN PUMPS

Consal | en Handpunp Description (One Handle and One Spout
Consal | en Handpunp)

Thi's Consal [ en punp (Figure 11-9) is designed and manufactured in
England for use in deep-well or bore holes. In 1977 the Overseas
Devel opment Administration of the UK Government tested twelve different
deep-wel | punp designs in the Consumers' Association Testing and Research
| aboratories. CATR concluded that Consallen punp was the best one in

their test for overall design.

Sonme features of these punps are:

- A special |y designed threaded connection is used to attach the
pumpi ng cylinder to the punphead. This allows easy adjustment of depth
and the removal of the cylinder for maintenance. Aso a pre-cast concrete
wel | cap is used which ensures the accurate positioning of the punp head.

- The bel ow ground conponents are inproved to approxi mate the VLOV
concept. A cement jointed 2 inch ID ABS plastic pipe is used as a rising
main, which is easy to runinto a 4-inch borehole in one continuous
| engt h.

- An extractable piston has been introduced; it can be easily
wi thdrawn together with the foot valve.

- Stainless steel pull redding is standard.

Materials of Principle Conmponents

Conponent Materi al (s)

St andard rising nain ABS Pl astic

Roddi ng System St ai nl ess st eel

Cyl i nder St ai nl ess st eel

Punp stand MId steel hot dig gal vani zed
Pi st ons Pol yur et hane
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The punps are suitable for borehole of 100 mmwith 50 nm ABS plastic
pipe rising main. The rising main and rodding system weighs only/40 kg

per 30 neters.

TEST RESULTS

The punping cylinder in 50 nmsize at 40 strokes per mnute yields 14
liters per mnute, where water is at any depth fromground level to 60

neters or nore.

EXPERI ENCE

A one-handl e one-spout Consallen punp was used in Nigeria and other
areas of Africa for seven years. By Septenber 198t4" two thousand
Consal | en handpunps installed in Kano, Nigeria. This experience

denonstrated that the Consallen's plastic drop-pipe makes installation
very sinple without using lifting tackle. NMore infoirmation is not

avai | abl e.

ADVANTAGES AND DI SADVANTAGES

Consal | en punp is the best one of twelve handpunps tested not only in
overal | design but also in frequency of maintenance and breakdown,
corrosion resistance and safety, and high marks also for ease of
manufacture, performance efficiency, resistance to abuse or neglect, and
wel | head sealing (Wrld Water, Dec. 1981c)
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Advf t nt »gef

The gal vani zed steel punp stand prevents vandal i smand contam nation*

The stainless steel punp cylinder and pol yurethane piston of uniform
size and quality are longer lasting and proof against wear.

Plastc rising min and guided stainless is light and corrosion proof,
al lowing the removal of bel owground conponents by hand without the use
of heavy lifting tackle.

Di sadvant ages

In general, the price of the punp is not cheap

The handl e has three large bal | bearings, which require frequent

| ubricati on.

The short straight spout gives the opportunity to children putting in
stones and foreign matters.

Consal | en Punp Descrj-ption (A Doubl e-Handl ed Doubl e- Spout ed Handpunp)

In Decenber 1982, a doubl e-handl e doubl e- spouted handpunp was
installed on a single borehole in Ghana. This deep-well punp was
desi gned by United Kingdom manufacturer, Consallen. The difference from
the one handle punp is that when repair or maintenance work was needed,
the punp could still be used. Also boreholes can still be used when a
breakdown occurred. Thus the double handl e and doubl e spout handpunp
gives an opportunity to reduce the construction of boreholes which is the
bi ggest expense in the handpunp project.

The features of these punps are:

- Two independent and conplete punping systems each having an
individual handle and spout in the saEie unit which can be put in a5 inch
or 4 inch casing. It allows two people to operate the punp at the sane

time.
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- I'f the double punp is installed in a5 inch casing, the cylinder
needing repair can be withdrawn without disturbing the second punp at

all.

- Ina Ainch casing, since one 2.5 inch dianeter cylinder nust reset
on top of the other at the base of the well, so that it may sonetines be
necessary to remove hoth systems. However, Consallen's managing
director, Vincent Allen, points out that plastic drop-pipe and stainless
steel rods is a quick operation, requiring no lifting gear, so that the

unaf fected punp can be reinstalled and working again very quickly, while
the broken one is repaired (Wrld Water, Dec. 1982). QO her precise

information is not avail able.

TESTI NG
Per f or mance

Two peopl e work independently at the same time froma single

borehol e, resulting in double the yield.

EXPERI ENCE

According to Field Trial Sites Chosen in 20 Countries (World \ater

Journal, Feb., 1983c), a doubl e-handl ed doubl e-spouted Consal | en handpunp
s to be field tested in Malaw, East Africa. Qher information is not

avai | abl e.
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FIGURE I1.9 Information About Consallen Hand Punp

(SOURCE:  World Water.\Water Decade: 1ST Year Review p.5")
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This New DeveI opnment Brings the Oonsal | en Hand Punmp Even
oser to the vLOM I d

Mt ELA,

(SOURCE:  Watrelines April 1984 Inside Front Cover)|
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Installation of Consallen Pu:iiD

The Consallen's plastic drop-pipe makes installat on and remval of the underground equipnent a
swhnpleope onp(a%oveﬁ The po Teed?nstay [ati (blovw| s the closes currgenlyav%HEibl
the UN pane\ s VLOM punp | deal .

(SORCE:  Verld Vater Water Decade:  LST Year Reviewp. 12.)
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| nformation About Consallen Hand Punp

By providirig two totally independent punping
systens in the sane borehole, the well can
tionlinue in use even when repair or main-
tenance work is needed. The double unit alia
means increased yield frome,ich borehol e,
and a reduced per capita cost for rural water
supply schenes.

(SOURCE:  World Wer December 1982 p. 28)
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MONO HANDPUMP

Mypg H'ndpvpp DeBCript”j LoB

Mono punmp (Figure 11-10) is a hand-operated rotary helical screwtype
punp. The rotor has a twin helix configuration and the rubber stator a
triple helix, neaning that sealed cavities are formed between the rotor
and stator which progress along the punp el enent towards the discharge
and whenever the rotor is turned. It is because of this design that
silty and sandy water can be punped with mniml damage to the el enent.

Monolift DWS5 is an inproved nodel, in new drive head a non-
| ubricated established nylatron gears and an undirectional ratchet were
used. The pimp element is imersed in water and entirely self-primng

with a positive displacement which drives the water up the riser pipe

(Africa Water and Sewage, 1983).

Desi gn features include:

- No valves with netal to netal faces.

- Washers do not need frequent replacenent.

- Large tolerances between cylinder and casing.

- Mono punp design is cl6se to the village |evel operation and
mai nt enance concept.

- The handl es are encased in a heat insulating plastic that prevents
hand burns.

- The bel owground conponents are suitable for groundwater
t enperatures between 5-35 C

Material of Principle Conponents

Conponent Materi al (s)

Punp stand col um Fabri cated steel, gal vani zed

Gear box Cast st eel
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Handl e Cast st eel
St at or Rubber

l Ui tor Steel, hard chrone-pl at ed
Dr op pi pe Gal vani zed st eel

Pi np rods Gal vani zed st eel

Wei ght s and Measures

Preci se val ues are not avail abl e.

TEST RESULTS

Punp Per f or mance

Precise values are not available. Mno lift punps are suitable for
depths from45 meters for hand driven punps and up to 200 meters with
motor driven pinps. Mxinmumflowrates are 3400 liters/hour when hand
driven at |ow heads and 1100 |iters/hour when motor driven at high head

In 1981 [aboratory tests were performed on the Mno punp, model ES30,
of ODA handpunp | aboratory testing. The results of test show high
| eakage between the rotor and stator, making it difficult to get any
water when the water head is'nore than 20 neters deep. By changing
cylinders designed for specific water tenperature ranges which nmake ol d
nodel punp to be worked better than original.

No tests were performed on the newer nodel |'W5, but it appears to
work nuch better than the ol der model (African Water and Sewage, 1983).

EXPERI ENCE

This punp is installed in Nigeria, but practical exanple is not

avai |l abl e.
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ACTANTAGES AND DI SADVANTAGES

The configuration of the punp elimnates all the conventional punp
el enents such as stuffing boxes vhich cause contam nation and breakdown.

Routine maintenance of inspecting the "*0'* ring seal once a year and
extracting the punp conponents for inspection every three years, it is
close to VLOM

A steady, non-pulsating flowis delivered by turning of the handles.

Mechanismentirely inside the punp stand for safety and hygi ene.

It is suitable for the place where water was likely to contain sand.

A right angled bend outlet spout prevents foreign matters from being
inserted into the punping system

The punp may be easily adapted to different power sources; for
exanpl es, animals, solar/photovoltaics, and w nd.

Di sadvant ages

It is expensive #370.4 (conplete to 10 m
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FI GURE 11. 10 I nformati on About Mono Hand Punp

African engineers being trainedin the installation
of the new Monol i ft handpunp.

( SOURCE; African Water and

A cut-amy diagramof the new punp head on the
Monol i ft DW5 handpunp.

nedi KI Codi for (UMM Manbly C3ZOW1S.
Drwrtng rathha 320W98n/1/B." SpM fkM cM 17B45,

=»l »~M2. 4-15. "°
Gwmr RM oS

Sewage September 1983 p. 38
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trouble (roe service an over the worid. Engifwered for long reHable vol ume turbine punps |or borehole and flood Irrigation rivetbanit
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met rest not or drt venl . TTr akbnor ot or si at or punpt ngpf i nci pl ehandl es For further (ntormalon contact. Mbno Punps Ud.
are itjnwhr (motor driven

(Vater Punp

( SOURCE: World Water Decenber 1981 Inside Front Cover)
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Mono-1ift pump in Nigeria - dg/t&l\llo oFf)Uto Sergkébygfeg)yssmn of

0 VATER DI SCHARGE o oRA N

PORT

GUTTER _
4" x2' | 4" DEEP

SOAK AVAY

BUCKET

S| DE ELEVATI ON PLAN

(SCURCE:  Pacey, Arnold 1977)
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HYDRO- POVPE VERGNET PUVP ( DEEP VELL PUNP)

Hydr o- Ponpe Vergnet Punp Description

In 1973, the Inter-African Commttee for Hydraulic Studies (ClEH was
stiidyinp the ust? of Hna | | handpiiinps for water supply in West Afriia. The
"hydro- Ponpe Vergnet" (French-nmade by Mengzin) includes a novel operating
mode. The major part of the punp is that a rubber sleeve is put inside a
rigid cylinder which is enbedded in well water (Figure 11-11). The punp

I's foot-operated, punping water by using an up and down notion to expand
and contract the rubber sleeve. For each down stroke the sleeve expands
once and a certain amount of water is punped.

The hydraulic pilot pipe is conpletely separated fromthe discharge
pipe. The immersed punp body has a very sinple, non-corrosive nechani sm
system The principle of operating can be found (MJunkin, 1977).

Some features of this punp are:

- Rotating conponents such as handl e, punp rods and | everages have
been el i m nat ed.
- The noving parts (pedal, operation piston, etc.) are |ocated in the

punp head and are readily accessible at the surface. It is easy to check

or change the wearing el enents.
Material s of Principle Conponents
Conponent Materi aL(s)
Cyl i nder St ai nl ess st eel
Pi ston rings seals Leather or urethane

Pil ot pipe Light-weight flexible plng (in

wel | |ess than 3 m deep

Di scharge Pi pe Light- MEIght erX|bI |ng (in

| ess than 30 m ee
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Sl eeve Rubber

Wei ghts and Measures

4 inch-dia. plastic tubing 6 inch-dia. plastic tubing
4 inch or nore well casing is needed

O her precise values are not avail able

TEST RESULTS

Purmp Per f or mance

Punpi ng Capacity
DI scharge Head Yi el d
20 m 1. 5 N3/ h
40 mMm O. 7 3/ h
SO Mm O. S5 =S/ h

EXPERI ENCE

This punp is widely used in Africa and is being tested in Upper Volta
and can be used in different geological formations such as the hasenent
conpl ex and coastal sedinentary zone. In Togo, 230 of the villages of
the basenment conplex are equipped with 4 inch-dianeter plastic tubing,
Vergnet foot punps, and kerbstones for sealing the well top. In 40
villages in the coastal sedimentary zone, 6 inch-steel tubing was used.

In Mali and the Ivory Coast with the simlar conditions of Togo,
three types of Vergnet punp have been used from depths

0-30 m' 4A type are used

35-45 m 4C2 type are used

45- 60 m 4C1L type are used
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One or two trainees with a sinple set of tools can do daily
mai ntenance, including maintenance on the easily pulled [ight-wei ght
flexible piping wthout using tripod or scaffolding. During regular use
of 8-10 hours per day, the punp nay need najor repair after one to two

years.

Many | aboratory tests. The rubber sleeve operated for over 2 mllion
cycles, without failure. However, some modifications were made. The PVC
rigid cylinder was replaced by stainless steel, and the leather cup seals
Were replaced by using piston rings with leather or urethane seals.

ADVANTAGES AND DI SADVANTAGES

Advant ages

Since rotating conponents are elimnated, [ubrication is unnecessary.

Because the punp is foot-operated it can be pumped with more power
(al most whol ¢ body's weight) and [ess fatigue than conventional |ever-
operated punp and is easily operated.

The pilot piston and pilot cylinder are completely closed, thus there

I'S no contam nation.
It is easy to maintain.
Di sadvant ages

Since the rigid cylinder must be imersed in water it cannot be

used as a suction punp.

Many spare parts nust be inported, as it is not convenient to

manuf acture themlocally.

Its cost is too high.
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FI GURE 11.11

SEQUI

DI SCHARGe PI PE

PUMP  BODY

Courtesy:  Ets. Pierre Menpi...

Atontargls, France

(SORCE MeJunkin,

I nformation 4bout Vergnet Hand Punp

OPERATI NG PEDAL

GUDING  HEAD

PILOT  PISTON

PI UDT CYLI NDER

CONTROL CHECK VAl VE
DI SCHARGE ~ CHECK W.VE
DI APHRAGVATI C HOSE

RI G D CYLI NDER

SUCTION \ hl VE

STRAI NER

HYDRO - POPE  VERGNET
SCHEMATI C,  ARRANGEMENT

F B 97TTP 153

French Vergnet

| ( SOURCE:

World Water February  1983)
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BATTELLE/ Al D PUWP

BAt.tiel-l,g./A-P Pwnp Pt 3cjri pQa

In 1966 the United States Agency for International Devel opment
(USAID) contracted with the Battelle Memorial [nstitute-Colunbus
Laboratories to manufacture a dependable handpunp which woul d be suitable
for use in rural areas in developing countries. There are two kinds of
Battel | e punpss one, the deep-well punp; and two, the shallowwell punp.

In both deep and shal low wel | punps, the punp stand is manufactured from
pig iron with high skilled casting technol ogy.

Deep-wel | cylinders were made of PVC which is econonic and effective
and punp castings can be nmade |ocally.

On punp head, two bolted pins are used to connect the punp rod to the

handl e and to connect fulcrim to the handle.

Steel pipe and |eather cup are used as a bel ow-ground component.  The
configuration of the punp is shown on Figure I1~12

. _ \ - r— N TG

EXPERI ENCE

Four Battelle deep well punps have been installed in Thailand.
Concl usions reached after testing are that: (a) PVC cylinders are
econom ¢ and effective; (h) pinp castings can be made locally; (c) some
parts such as punp rod extension and pump cap rod guide should be

redesigned to elimnate excessive wear.

In Nigeria 100 Battelle deep wells were manufactured. H gh prices
and i nproper conponents such as under-sised drop pipe and over-sized punp
rod couplings made the punp very difficult to work with 3-inch diameter

clyinders at depths of 55 neters.
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Body
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Assenbl y

Foot Val ve
Assenbl y

FI GURE 11. 12

aBATTELLE

( SOURCE:

I nformati on About Battell e Hand Punp

PUMP- SHALLOW VWELL CONFI GURATI ON

Rod Pi vot Pin

Handl e Pivot Pin

Ful crum

Ful crum Pivot Pin

Handl e

Pi pe Section

Suction Pipe

WASH Fi el d Report August 1982

Mdh
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BATTELLE PUMPS- SHALLOW VELL  CONFI GURATI ON

Pi nned Model I ted Model

(SOURCE:  McJunkin,F.E 1977 p.133)
Battel | e Punps-Deep Vel Configuration

(SOURCE: MtJunkin, F.E. 1977 p. 13i 4
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DEEP WELL CYLI NDER

GIl. Drop Pipe

PVC Cyl i nder

Foot Val ve

Val ve Seat

Cl. Reducer

PVC Wl |
Strai ner (Optional)

FI GURE

( SOURCE

GlI.

WASH Field Report August

Pl unger Rod

C. 1. Reducer

Poppet Val ve

Pl unger Assenbly

Foot Val ve Assenbly

1982, p. 13)
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KANGARCO PUWMP

Kangar oo Punmp Description

Kangaroo punp (Figure Il1-13) is manufactured in Dutch* |t has been
tested in several water supply projects. The punp head consists of two
pi pes sliding over each other with a spring fitted in between. The
outside sliding pipe is connected to the punp rod, and operates the
piston in the punp cylinder. The downward stroke serves to conpress the
spring, which is then left to produce the water discharge upward stroke
(McJunkin, FE 1977). The cylinder and drop pipe are the same of the
Shinyanza punp, but with a different superstructure, further mnim zing
mai nt enance requirements because of the absence of the punp handle. A
simlar punp has been tested in Ethiopia. This punp is

bei ng used in Tanzani a.

Cylinder diameter 4 inches Dp to 6 neters depth
Cylinder dianmeter 3 inches Up to 10 meters depth
Cylinder dianmeter 2 inches Up to 20 meters depth

Capacity range is 600-2000 |iters/hour. Ot her Kangaroo characteristics

are the same as those of the Shinysnga punp
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FI GQURE 11.13

Two pairs of feet to tfie punps.

"[Torja \ater Nove'Voer

1982 p.

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

Kangaroo Hand Punpl

39)
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Kangaroo M 11

Ttie successor of the
famous square foot punp.
Maxi mum |ifting height

15 neters.

Very efficient for shallow
ground water.

Wth 4" cylinder a capacity
of ~5m pier hour.

( SOURCE: Vaterlines April 1983 P. 33)1

| U Handl e
</\
I oot st and Y
— 3,
"7 VAN FAA
A
|
|
CYLf NDEn .
DOWN TO i
B METERS ‘
1
>
o J" CYLI NDER
. DO TO
. 10 METERS
5
w9
S

2- CYLI NDER
| DOVWN TO
10 METERS

( SOURCE: M Junkin, : 1977 p.  166)
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<ARDI A PUN—

Kardi a Punp Description (Deep-well punp)

This punp (Figure 11-14) is designed and manufactured by the Gernman
conpany Pressag AG. It is alift punp with the punp stand made of
gal vani zed steel sheets. Al noving parts are covered in the punp stand,
avoiding the risk of theft and damage. It is suitable for wells of
depths up to 40 m

Materials of Principle Conponents

Conponent VMat eri al (s)

Punp st and Gal vani zed st eel sheets

vl mder SB— P\/C

R si ng mai n SBFE RPV/C

Wei ghts and Measures

Preci se values are not avail able, but the punp was desi gned and
manuf act ured under the VLOM principle. The m nimum di anmeter of the
borehol e nust be equal to or larger than 100 nm and with a rising main

di ameter of 40 mm (African Water and Sewage, Septenber [983e).

TEST RESULTS
Punp Per f or mance

The capacity of the punp, fromdepths up to 40 mis 100 liters per

hour with only 40 strokes per m nute.

EXPERI ENCE

Kardia punp was used in Senegal, however precise information is not
avai |l abl e, but laboratory tests were perfornmed under the Wrld Bank
testing program The punp was successful in a 4,000 hours endurance test

of the Consumer Association Test Programin England. 1t was concl uded
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that the punp is nost reliable with mninum of maintenance and easy to

operate by wonen and children (World Water May 1984a).

ADVANTAGES AND DI SADVANTAGES
Advant ages
The rising main and cylinder are nade from SBF PVC. They are easy
and fast to install wthout special tools and have no corrosion problens,
The concrete well cap is used which prevents contami nation
Di sadvant ages
The short straight spout allows children to put stones and sticks

into the punp.
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: #vf

FI GURE 11. 14 I nformati on About Kardia Hand Punp

A rrrm

C(SOURCE. World Véter I-lay 1984 P 55)

Kenfici/)iiii>) iiisliilliilion in Senegal

( SOURCE: Wrld Water May 1984 P.75)
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TURNI  PUMP

Turni Punp Description

Thi's punp is designed under the VLOM principle and manufactured by
the German conpany Pressage AG It is a positive displacement punp
operated by two cranks. It has a durable and corrosion punp stand and
rising main string. It also has a unique, plug-connected punp rod for
easy installation. Its own installation rig can be delivered upon
request .

Materials of Principle Conponents a

Materials of principle commponents are the same as for the Kardia
punp (page 119).

Wei ghts and Measures

The total weight of the punp unit is around 75 kg. The punp was
desi gned and manufactured under the VLOM principle (African Water and
Sewage Septenber 1983e).
TEST RESULTS

Punp Per f or mance

The precise values are not available. It was said to have high rates
of efficiency through different gear ratios (Wrld Water, My 1984a).
EXPERI ENCE

Experience in any country is not available. The Turni punp has
recently conpleted the 4,000 hours endurance test of "the UK testing
| aboratory CATR  Pressay says sone of the results were described as
excellent. Also it delivers a constant flow of water with an increasing
efficiency rate fromdepths between 3.5 and 60, m A freewheeling drive

prevents damage on reverse rotation of the handles (Wrld Water, My

1984c) .
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ADVANTAGES AND DI SADVANTAGES

Advant ages

The drop pipe (rising main pipe) and cylinder are made from PVC
and they are easy to maintain.

The punp has a long and angl ed spout to prevent children from
putting stones and foreign matter into the punp stand.

The gal vani zed steel punp stand prevents vandalism and contam na-

tion.

The punp is easily adjustable to different sources of energy:

diesel, wind, solar, aninal-drive etc.
Di sadvant ages

Information is not avail abl e.
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FI GUEE 11.15 Turni Hand Punp

ser“t URNi

(SOURCE.  Wrld Véter My 198" p.55
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WATERLQOO (| DRC DEVELOPED) PUMP

| DRC Devel oped Punp Description (Figure 11-16)

| DRC- devel oped punp is based on the Waterl oo punp, which was
desi gned at the University of VJaterloo in 1976 and sponsored by the
I nternational Devel opnent Research Center. The Waterl oo handpunp design
focuses on sinple, |ow cost bel ow ground conponents for manual shal | ow
wel | punps.

The bel ow ground conponents of original Waterl oo punp are nade of
rigid polyvinyl chloride and pol yet hyl ene.

In 1977 this design was tested at the Consumers' Association testing
Facility in England. The results of this testing program showed t hat
the Waterl oo design was reliable and efficient. 1In 1978, after the
| aboratory testing was conplete, the | DRC conducted research projects in
six countries (two in Africa and four in Asia) to field test various
paraneters of the punp under different environnental conditions.
Different versions of the Waterl oo punp were used in each country
dependi ng on | ocal naterials and nanufacture.

The | DRC design of the piston assenbly consists essentially of
pol yvinyl chloride (PVC) piston with polyethylene rings or |eather cup
seal s which depended on the materials available in different countries.

Exanpl e of | DRC-devel oped punp installed in N caragua is shown in
Figure 11-16. Detail of |DRC designed punp in four Asian countries can

be found in Sharp, Donald and G- aham M chael eds. (1982).
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FI GURE 11.16 The |IDRC Hand Punp

The above photo is of the | DRC devel oped punp that was installed at
Llano G ande (Site Bo.?), in Maragua. The punp is made of indigenous
materials (wood, galvanized iron pipe* and PVC pipe) and represents, a
design that sinplifies hand punps mechanically by substituting plastic
pipe for traditional steel and east iron. The casing is three-inch
FVC pi pe that serves as the drop pipe and the cylinder housing the
piston assenbly (this allows the piston and check valve to be brought
up for inspection by pulling up the plunger rod wthout disassenbling

the drop pipb). Both piston and check val ve are nade of the same inter-
changeabl e conponents: perforated plastic discs with flapper valves'
covering the hol es. The punp handle is made of standard gal vani zed

iron pipe and the pivot points use oil-inpregnated wooden bearings, ;

( SOURCE: O fice of International Prograns Engi neering
Experiment Station Georgia |Inst, of Techno-
| ogy, Jan. 1979 p. 45)
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DEMPSTER HARDPUMP

Denpst er handpunps have several nodels. Figure 11-17 shows Model
210f. These puaps are adapted for wells of any depth. They are neat in
design and substantially built. They are equipped with a 4-bolt
adj ustabl e flanged topi extra |ong handl es and heavy steel bearer pins.
Tops are fitted with stuffing box and packing for a tight seal on the
pi ston rod. The 4-po8ition handl e adjusts for up to 10-inch stroke and
there is a large capacity air chanber for snooth punping force.

In 1977 Denpster punp was chosen with which to conpare the AID punp
field test in Costa Rica. Mre information is not available. Laboratory

tests were performed on Denpster nodel 23f(CS).
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FI GUEE 11.17 Denpster 21 OF Hand Punp

(SOURCE': Ofice of International Programs Engineering

IExRerinent Station | Georgia Inst, of Technol ogy,
( Janh. 1979 p. 20)
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"ABI " HAND PUMP

"ABI" deep-well punp is made in Ivory Coast and field

tested in Ivory Coast, Mali and Upper Volta.

More information i s not avail abl e.

FI GURE 11. 18 "ABI " Hand Punp

i AT i

THIS HAND PUMP | S USED | N WEST AFRI CA

(SOURCE: McJunkin.F.E. 1977 p. 151
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. PUVPS W TH DESCRI PTI ON AND FI ELD EXPERI ENCE

I NTRODUCTI ON

This chapter includes information on all punps with field experience

but no i ndependent |aboratory testing.

TABLE FOR PUMPS W TH FI ELD EXPERI ENCE

DEEP OR
COUNTRY OF ORI G N NAME SHALLOW FI ELD TESTI NG COUNTRI ES
Zi mbabwe Bl ai r Shal | ow Thai | and, Papua New Gui nea,
Chi na, Ml awi, Tanzani a,
Sudan, Kenya
Thai |l and Pl asti c Pi pe Both Thai | and, Korea
Ni geri a/ | ndonesi a Banboo Shal | ow I ndonesia, Nigeria, China
Bel gi um Depl echi n Deep Mali, Ni ger

Tanzani a Shi nyanga Shal |l ow Tanzani a
Brazilia Marunmby Shall ow Ni caragua

Japan Lucl cy Shal l ow  Thailand, Costa Rica
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BLAI R PUNF P

Bl ai r Punp Description

This punp (Figure Ill-1) was designed by the Blair Research
Laboratory, Salisbury, Zinbabwe in 1976 and finally inmproved for mass
manuf acture by prodorite. The Blair punp is a very sinple punp with a
gal vani zed iron "Wal king Stick" handle (the only one above ground part),
whi ch functions both as punp handl e and water spout. Bel ow ground, the
pump is basically two plastic cylinders, one inside the other. Two
identical valves are fitted at the base of cylinders. The wal king stick
handl e is attached to the inner pipe which is the noving piston. As it
is lifted up and down, water is forced out of the holl ow handl e.

Principle of Blair Punp Operation

Figure |H 2 shows a hand-operated shallow well Blair punp. The punp
design includes a piston assenbly with a holl ow pushrod and water spout
(gal vani zed iron 'wal king stick' handle) at one end, and a fixed

cylinder assenbly.
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FIGURE I'11.1

Bl ai r Hand Punp

ssrgh

SOURCE: Data Sheet-Frodorite Ltd. Harare ( ) p.4

B,air(Sn, bsh..e/Maiori (SOURCE: World Vater February 1983)
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spout

hol | ow pushr od

ground | evel

,inner pipe is the moving piston

outer pipe is the fixed cylinder

ground water | evel

fl

two identical val ves

FIGURE II1.2 Bl ai r Punp
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The follow ng steps outline the principle of Blair Punp operation

R _ ' 0* poi nt
~J ) ru I njij

f nj ru fra (rh e i b proan

— 1l evel

irri

tA N p. " W i

FIGURE I'11.3 | LLUSTRATI ON OF OPERATI ON CF BLAI R PUMP
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1) Before punping begins the piston is down. Water fills the
cylinder up to ground water level as shown in step A

2) Wien the pistonis lifted, the upper valve is closed and the
water inside the inner pipe is lifeted, the |ower valve opens, due to
ground water pressure, and water enters the cylinder as shown in step B.

3) When the pushrod I's forced down, the |ower valve is closed.
Due to the inconmpressibility of water, the upper valve opens and water
is forced into the inner pipe (hollow pushrod) as shown in step C

4) Steps D, F, Hand steps E, and C are the same as step B and
step C, but the water in the inner pipe is as shown in fitures D through H

5) Until the downstroke in step 1 the water rises in the pushrod
up to the "0" point.

Step J lifts the colum of water and at the downstroke, step K
the water comes out of the spout.

After step |, every upstroke will [ift the colum of water and
downstroke will deliver the water (Figure I11-3).

Some features of the Blair punp are:

- Leather seal and |ever nechani smare elim nated.
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- The punp does not depend on precision fitting or seals to
function.

- The inner PVC pipe (or piston) noves within the other pipe (or
cylinder) lubricated by water which is present between the two during
the punp's downstroke.

- Adequate quantities of water will be delivered for donestic
purposes even if valves and piston |eak

- Installing the pump also is very sinple, inserting and screw ng
into a pre-cast concrete head block that is cenented to the existing
concrete slab, protecting and sealing the well.

- Since the punping motion is like the local way of grinding maize,
it is easily operated even by a teenage girl or boy.

- The only maintenance required is to clean the foot valve. This
can be dismantled by one person with sinple tool, a monkey wench. The
PVC piping is easily lifted even with the deeper installation punps.

Materials and Principle Conponents

Above-ground conponents: gal vani zed iron

Bel ow- ground conponents: two cylinders nade from specially
conpounded grade of uPVC. Quter cylinder is made from50 nm PVC pi pe.
Cther information is not available.

Wei ghts and Measures

Total weight of 15 mlength punp inner pipe including water is
al nost 10 kg. The local handman who has taken on responsibility for
installation could easily lift pipe and water without help. Blair punp

was initially designed as a shallowwell handpunp operated at depths of

S | gn gn O [ | — == = . = r
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TEST RESULTS
Punmp Per f or mance
Preci se values for the punp performance are not available. In

average village operating conditions, the punp delivers 20 liters per

mnute and doubling this volunme is possible. A young teenager woul d use

30-40 strokes to fill a bucket.

EXPERI ENCE

Many unprotected shal l ow-wells at depths of |less or equal 6 m
scattered around the remoter rural areas of Zinbabwe can be installed
with Blair pump with reasonable cost and performance. Blair punp has
performed wel |l at depths of up to 15 mand Prodorite is currently
moni toring over a period of time a punp installed in an 11.5 mdeep
communal well. This punp has been deliberately sited near a village
shop where it will suffer regular rough handling. So far, after a year
there is no sign of wear or weakness (Wrld Water, My 1982).

According to Prodorites managing director, Ernest Berk, Prodorite's
mass produced version has gone further and is now a "no-naintenance unit"
(World Water, May 1982). They have set up a |aboratory test to
simulate the use for 20-30 years by three to five famlies. The punp

has shown no sign of wear. Another exanple is that precision fitting or

seal is unnecessary when one of Prodorite's punps ins-tailed at a village

school continued to work after a valve's rubber ball broke
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Three different kinds of installation of Blair punp shown that the
success of the punp is the extreme sinplicity of its operation. It can
be used in Zinbabwe and in many ot her devel oping countries which are

generously endowed with ground water with 6 mof the sanple.

ADVANTAGES AND DI SADVANTAGES

Advant ages

Since the above-ground part is iron walking stick, it is corrosion
resistant. There is no renmovable parts so avoid to damage or steal

The punp is a pressure developing unit and does not depend on the
[ift principle.

The conponents are light, it is easy to transport from manufacturer
to site.

The punmp has elimnated seals and | evers and is lubricated by water
that has "l eaked" between the noving cylinder (piston) and stationary
cylinder (outside PVC pipe) when the punp noves towards downstroke. It
is easy to maintain.

It can be made locally in Zi nbabwe and Ml awi, where manufacturing
standards woul d be maintained. The spare parts can al so be provided
easily without foreign exchange.

It is easy to handle' the working motion, during operation. Users
found that it is easy to bring several nuscle groups into play.

Di sadvant ages

The high and rigid quality control throughout the manufacturing
process is not available to sone devel oping countries, thus in those

countries Blair punp only can be used at water depths of less or equal 6

m bel ow ground.
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PLASTI C Pl PE POWP

PXattic Pip? Punp Deacription

The major idea is the use of asooth polyvinyl chloride pipe which is
now available in nost countries at |ower cost than using a brass
cylinder or a thin brass liner which has been used in the standard punp
(conventional punp) . The use of the PVC pipe will also prevent rapid wear
and replacement of the [eather cups or buckets.

The unusual feature of this pump is that the pump handle is
supported on a separate post beside the well and the punp stand. Since
the punp stand does not bear the load and stress caused by the handle,
it does not have to use strong materials such as cast iron.

PVC punps are designed to be sinple, i nexpensi ve, and easy to
mai ntain and repair, and make maxi mum use of local materials and skills
For exanple, the post can be made of concrete, Dbricks or wood, and the
handl e can be ta&dle of wood or banboo, which can be replaced |ocally when
wor n or broken.

Sone feathers of these punps are:

At shall owwel |, the punp stand is a length of 3" PVC pipe also acts
as the punp cylinders (Figure 111-2A). '

- Bel owground component is only the 1.5 ”PVC suction pipe suspended
from the punp stand which to be set firmMy in the concrete or brick
platform  the spout needs to be a 2" hole in the side of the PVC punp
stand with a small 1ip.

- The rods can be inported nmetal in shallowwell or [local wood rods.

At deep-well punp in cased well (Figure 111-2B)
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- If the water level is less than 50 feet below the surface 3" P?C

casing is used, unless a 2.5" or 2" PVCcasing my be required to ensure

t he punping of water without much exertion

- Most of tinme wooden rods are used.

At deep-wel | pump in uncased well  (Figure 111-2C

- Inthis situation the 4" PVC casing only attaches to the rock.

- Four-inch PVC or cast iron punp stand is fixed on the support
plate

- Ifetal or PVC discharge pipe is used

- Three-inch PVC cylinder contains the |ower valve and the piston
If the cylinder is made of metal, it should have a PVC pipe liner to
provi de a snooth surface.

- The rod passes down through the discharge pipe.

- EBEvery 20 feet -on the discharge pipe and the punp rod there is a

clamped or  threaded joint.

EXPSRI ElI CE

Plastic pipe punp has been devel oped in Thailand. It delivers about
15 US gal | ons per nminute. It is suitable for irrigation and donestic
purposes and a sinplified piston with a rubber bucket 1is used in Korea,

and this should be nuch | ess expensive than the standard type one

ADVANTAGES AND DI SADVAHTAGES

It is a very sinmple configuration punp and all the materials can be

found | ocal ly.
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It is easy to maintain. To renove the piston and repl ace the
| eat her bucket, all the thing needed is to disconnect the rod fromthe

pi ston, and the poppet type valve can be fished out using a wire with a

hook at the end.
Mbst devel opi ng countries now have plants to extrude FVC pi pe. The
seal is usually a |eather disc or nolded rubber. These are not

expensive in nmany countries such as India, Pakistan, Korea, Thailand can

be obt ai ned.

To manufacture the PVC punp, quality control is very inportant, if
the good seal (leather or rubber bucket) is to be obtained. Actually in
sonme devel oping countries, it is inpossible to maintain the rigid
quality control

Plastic pinp stands are less sturdy and nore subject to wear and
br eakage than stands of other materials.

Pumping sand in plastic cylinder results in rapid wear, but this
shortcom ng can be elimnated by carefully developing the well to
stabilise the aquifer.

Many plastics are sensitive to ultraviolet radiation and shoul d not

be constantly exposed to sunlight.
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Shal | ow Vel | Punp
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Deep VeIl Punp-Uncosed Hole in Rock

4" PVC or
cost iron punp stand

base plate - Sitetch D

AYAL | A

cast iron support
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BAMBOO PUWP (NI GERIA AND | NDONESI A)

Banboo Punp Description

Properly constructed and mai ntai ned Banboo punp, with light use, may
| ast several years. They may be an econom c choice in sone situations;
for example, punps are used by households. Figure I11-3 shows the "D Y"
punp used in Nigeria (Chatiketu) (MJunkin, FE 1977). Another type of
Bamboo punp devel oped by M. Yusuf and used in nmany fanmilies in the area
of Tasi knmal aya and C anjur, |ndonesia and in Wst Java for decades,
lifted the water up to a depth of 8 m The raw material used in the
pump such as wood, banboo, fiber, rubber, etc. are found everywhere in
the countryside of Java. Since the punp configuration is sinple, a
skilled draftsman can construct the punp in only 2 days. The drop pipe
and cylinder are nade of banboo, valves of rubber, and the piston is
made of leather. In south of China where banboo is available, punps are
used to deliver water for drinking.

"Hi e advantages of this punp are: cheap, easy to construct, it can
be repaired by villagers and.nade | ocally.

Di sadvantage: it is not durable.
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FIGURE 111.3 BAMBOO HAND PUMP ( GENERAL)

Banboo Hand Punp

STROKE LI M TER

WWOODEN FUL CRUM Ae T- BAR'

STAND
Pl NS- ' WOODEN  HANDLE

PUMP ROD-

SPOUT-

WOODEN
BRACES

BAMBOO TUBE OR
PVC Pl PE

After: Chat i ketu

/\/\/\n-{\/\i f/\

(SORCE:  MJunkin,F.E  1977-p.  191)
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DEPLECBIN  (BELG UM

péBl &cki-PvBP.. Pjils-xlalifia

- Deplechin punp (Figure H-4) s designed to give a mninia of 25
years continuous operation,

- Have been sold world wide for 35 years.

- Capacity up to 3260 liters/hour; lift up to 95 m

- Parts below ground |evel PVC coated against corrosion.

- Manual operation easily modified by adding diesel, animal or other

nmechani cal dri ve.

- Easily installed and requires virtually no maintenance.
- Can be used for anal | community potable water supply and
irrigation. (Wrld Vater, 1982)

Depl echin punp has been field tested in Niger and Mali, but

information is not available.
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FIGURE I'lIl. 4 ilnformation About Deplechin Hand Punp

DEPLECHI N SPRL —Avenue de Maire 28 —B 7500TOURNAI ( Bel gi um

Tel . 00-32-69-228152 —Tel ex 57399

( SOURCE: Wrld Water Novenber 1982 p. 46)
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SHI NYANGA PUMWP

Shj nyang&jt Pupp Dgypyi pLLpn

Shi nyanga punp is used in Shinyanga District Shallow Wells project
in Tanzania, Cctober 1974. It is nmade in Shinyanga, Tanzania. The
punp i s based on the Craelius Uganda punp. Instead of a brass cylinder
the punp uses a polyvinyl chloride (PVC) plastic cylinder. A special
i mported cup seal is used which will last |longer than the rest of the

punp (maybe ten years). Al so neoprene ball valves are used.

More information is not avail abl e.
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FIGURE I'11.5 ' Shinyanga Hand Punp

Punp Stand

and Handl e

Connecti ng
arns (2)

Sliding tit [l
Wist-Pin

Pump rod -21

D oph.p. M

AN g

Ful crum pi

Hand

Two verti cal slots In concan
trie pips ovar punp  rod
serva as punp rod/wlstpin
gui des

F. 3-PiN LEVER WTH SLOT
GUIDED WRISTPIN

(SORCE McJunkin, F.E 1977 p.67)

DETAILS OF PUWP
CYLI NDER

| Courtesy: Shinyanga Shallow Vel ls Project

( SOURCE:

MJunkin F.E

1977 p. 185)
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MARUMBY PUMP

In 1978, Marunby pump (Figure I11-6) was chosen with which to

conpare the AID punp field teat in N caragua. Mre information is not
avai | abl e.

FIGURE 111.6 Marunby (Brazilian) Hand Punp

BOVBA SI MPLES

(BI CA DE JARRO)

Tipo B

Poro cono de 1 Vi" compistoo de ferro S
Peco n.° | - Proto (Plate)
Corpo (Body)

181" £C1 FI CA<; OES5. Alovonco  (Handl e)

Sucj 0o cono de  (;;uctlon tube) L

2
4
6 - Ariel suporte alovonco  (Support ring)
9
Alturo do corpo  (Height of body) 280 mm

- Corpo do pistoo (Piston body)

Dionetro interno do cilindro (1D of 80 rm 10 - Forco do pistoo (Pston )

cylinder) 11 - Volvulo do pistoo (Piston valve)
Rendi nent os em 55 novi nent os . .

do pisfoo por mnuto (Flowate/nin.) 22 b 13 - Hoste do pistoo  (Piston rod)

Sucj 00 ol (suction depth) 7 m 24 - Peso do volvulo (Valve weight)
Peso |iquido (Veight of 1iquid) 13 kg 40 - Mngo de couro (Leather  sleeve)

42 - Volvulc dc couro p/ proto
(Leather v.ilvo for plate)

(SOURCE: O fice of International Progran? Engi neeri ng_Ex eyigﬁnt

Station, Georgia Inst, of Technology, Jan. 1979 p.'tb)
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LUCKY HANDPUMP

Lucky handpunp is manufactured in Japan, the followng information

is obtai ned from nmanuf act urera.

FIGIRE IIl. 7 Information About Lucky Hand Punp

The nost outslandini; and unique fvaturc of the

"I.1JCKY"  Hand Pump is the Convertibility in

its 1S 1XC from a’n ordinary suctioning to pushing
i.]) 'vnter as illustrated.

No other brnnd of hand punp offers this double

o.isiiKC Thus, it makes "LUCKY" n very economical

[.uy. "TWO PUMPS FOR THE PRICE OF
ONE"

Spcct Al r' «al ures:

1 . Chfomx Punp Rod; A special
liard rbriint* Around ihc punp
r.M Kivfx "LUCKY" acldrti
iliiiMiilily. Only Kun>ne>1ftl tnd
M-ft usi'd ininai n purl k and
t'Aikicd wili the [lirnl pin iron.

A . Pore*l*in Cnamxl ed Cylindor
[-i*ta iln) ike (il her  punps,
| - UCKY" Ji»H 3 p..rrclin
<nilifli<d cylindiT  liner whicK
pi ivniltf  ru inK o «( Ili«  pump
lininc. Wi > [illttf  plty*ncul

t(fdr( i i-fpiired o ne SUVAhQ Cf t

iitiiitittetiin aiitntivt  of  wRirr in DAl | CHI

It-sK tim. ponr
1. Leiikats Inpossibl*: A iprcinl

((eluLlf t:tnnd  puckioM prrvi-nt s
wilfr I("ak3ker  whiicli Js vrry
ruiiurxin in odw kindx of" punpt.

4. Vei | ical  Punpinfj Mtion: Thii
Lind of punpiiiK tootiun mmkes jl
«aty, tu Comi'C tlir pump rod of
ITic uilctfisn well«.  wilhoul — »ny
dh<i jitiiin.

r». Md FfB« ; "I'lic unii®ufi
ronslrurlion «if'L.UCKY "pUTiP*
f I iiiiinutcK nud Mich ordinary

I>uiit|is can
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DRIVEN SUCTLON ~ VALVE _ BOX

IS SUCTTON ™ VALVE  BOX

<! >VAI K

V VXI.VE QlinE X
@ 1MJUTTTEKK  PACKING
a5) LOXVKU "I STON " /\
« 6l fVI.INDER
a).) imi. KUMER r
$1.) PISTON VAI.VE

{»->I IMKR | STON

i) S, KKVE | - ORCKLAIN - ENANELKI >

Mc¢ ai AVHER

<111 1IAXDK 1IN

W IXHIHTTE Tt()1>

<|J STKEl.-I'IPE MAN DLE
alt |.EVKR

U 1" SIVERSA). S QUT

ti» KAticET nox

0? KAIICET VAI.VE

Ue VAILVK SE-TNETTD

1 I'ISTON HO)
3JO STA' WAIKH \ViEICHT

«li KAl CKT COVER

it ri'l"ER  KAL'CCT

o» HOGE  COU'I.IN:
an INNER GLAND BOX
3js <;lani) hox

7* LEAKAGE SI'aur
a2* | Vel  GLAND

s <;ij»M
an ROD HEAD 0
O QUIDETIN KAf t AMOTO
QN CH
DRI VEN- VELL e
The underground water is
el e<] up through a suction
pipe that is driven directly
under ground.
Sort ol Inside Dianneti'r buctinn (.npacit> mui i Woelght
AL N gl qump of Suction 1'ilH irer Hour ad
G 700 Driven 1100 ™ a0 feer 5O feet
AVAI LAHI LI TY:
CoiM for ovrry existini* duk well , . 1. 100 30 feet 50 feet
and it (or driven wetls. G701 ', \Driven
USK:
Genrral home use. suckin, pushldg & 702 K 1.100 30. feet 50 feet
up to a height, f|repevent|ng an ' ‘
‘ .
M§| ?”Er(ig K| CATI ON: & 703 a1, 100 30 feet 50 feet:

Vertical siie,  85ni high, steel-pipe
iiani e of 7Qcm  ong equi pped.

[SRCE: 131t il e e oY S8 G 80 g 5B
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V. PUMPS WTH DESCRI PTI ON AND LABORATORY TESTI NG

I NTRODUCTI ON
This chapter includes information on all punps with |aboratory
testing but no field experience. The laboratory testing was performed

by Consumers' Association Testing and Research Laboratory in England.

PUMPS W TH LABORATORY TESTI NG BUT NO FI ELD EXPERI ENCE

COUNTRY COF ORI GIN NAME DEEP OR  SHALLOW
Austria Vew AT 8 De<ep

litli iopia MhiopLa Bl >50 Slia 11 ow

France Nept a Deep

Hondur as Fungmag Deep

I ndonesi a Bandung Shal | ow

I ndonesi a Sunber  Bangu Deep

Japan Drogon No.  2(d) Deep
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VEW Punp Descri ption VEN P

5 AR ] AR, LRt O,

PBPusesac [ ather tha s, The. wr%s\ nd Is

a |% ed fi(omstanales stfel plate, with ball races

Prtec In an h]ornas Aﬁdejvered the top
he ca s attached to a saddl e wth thé outer

r|ng of two ball races runpi nP inatrack in the crank

P The handl e count erwmg S vere Ohl L1y

[tted on separate arns, 0° to the handles:

%hemsel ves, The twin hanql es make the punp suitable

or operation by two people, and two spouts are

provi ded.

W%I%av |%y|a|nr<]id%rnaca?|?g VMnt g ?xt utr rgkj ?hteh%ozlt loﬂwcgf u
the r|3|n mal n. T e rraxmumoutmde diameter of the

W ssembly is 1 H.e plunger sea| Is
Ei]g%f oot \%aﬁvg Ssgostcal n éss st eeI 0b rPg tl'he p~ nget
Materials of Construction

COVPONENT MATERI AL( S)
Punpst and '\Sﬂtlaidnl ess steel
Handl e st eel
Beari ngs Proprietary ball races
Cr ankshaf t m :g stee:
Connecting |ink stee . .
oyl i nder ’ Extruded brass with hard chrome Iining
Cylinder end fittings zttz'l :: Zzz z: zz:
|
Foottzzeve St ai nl ess stoci
Plunger assenbly/'"' StpiiKrél gzzl steel body, brass rod,
Cabl e and counterwei ght Stainless steel
VI GHTS and MEASURES _
Vi ght s 84 8 (Slounterwm ght " %4118 Ilgg
trainer asse .
g % nan asserrgl 19 8%(% y g
Dimensions  Nomnal cylinder bore: 178% %mrtgdgg glsggen{)ﬂ/ of bel ow 127 ™
Nﬁm”ﬁm pSQFu{TSVgeﬁ‘ 'rgcs 693 m XI mm l[l]sabl e cylinder
Drop pipe size: 4 I'nches |engt 390 mm

Minufacturlng Techni ques
Tho manuf acturing techniques required to make [1ic pump are listed Ihlow -

I Ah%ovc-%o%l Stel,fabrication Includi'(ng sll._a'inless slteel)(:ulw%cr{iningng
oo s 4 g e

2Uel ow- gr ound Machi ni ng I"lasllc  nuuldlng
Assenbl y Hard chrome plating
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I
PN ——

Ease of Punpstand Mai nt enance and Repai r

e £ £ T S AR TR R e

need not be renD

Ease of Bel ow ground l\/ar ntenance and Reparr

@r@rﬂi A e T zrrrrg?rrrrr
§rp ngb R A Sra? i

PUVP PERFORMANCE Vol ume Flow, Werk Input and Efficiency
The description of the method can be found in the Test Procedure.

A5 m
HEAD 7 m 25 m

Nomi nal punpi ng

rate (revs/mn) 30 AO 50 30 AO 50 30 AO 50
Vol /rev (litres) 0.68 0.68 0.69 0.65 0.65 0.66 0.62 0.63 0.6A
Wor k Input/rev (J) 121 93 87 280 266 339 A29 A56 765
Efficiency (2) 38 A9 53 56 59 A7 63 60 36

ENDURANCE A detai | ed description of the endurance test nethod can be found in the

Test Procedure.

Ceneral Coments

Rl rvo'r rrf rr RN
t tw st und ensr sa run o t ft srng
rapl \rear ean t r aced,

SW vel was tte al e. ebr 2 urs n
repl acement earrng sa Ie an r t vere r ou atter 59 hours
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The r gonse romt ’18 manuf act ur r v»aa ﬁ ndabl gui CE ﬁp Be rmd|f|cat|ons
have heen note de ler. ermlfle andl es and crankshart big end
conpl eted the test progranne wi thout failure.

Inthe final | pec ion, the plunger se.il was found to be worn out,

the
glung od% s worn and also the plunger rod where It assedthro 8ht f .
)(]Ilalge}]g orewasl goo condi tion. Terewas Me play In

P PI I nder
[ other respects t ¢ punpstnnd was In good con |t|0
Br eakdown | nci dence

Breakdowns arc shown In bold type

Hour s: 1024 2037 3062 4082
152 598 | 1091 1945 |
| 277
[ |
| Handle | | Cable [
| Broken | | Broken I
Cyl i nder
Cr ank Cr ank Janmmed |
Wor n Wor n
Qut Qut
I nspection i nspection I nspection I nspection I nspection
and full and vol une and vol une and vol une and full
perf' oroi ance fl ow flow fl ow per f or mance

test
test

FI NAL | NSPECTI ON

1. Punpstand te play In crankshaft big end bearing, otherwise in
good dition
2. Oyl ndefr (a) Some Light scratches on cylinder bore, ot herwise
no si S 0 wear )
) Srrpl |i quant |itynof san_d around cylinder snap
3. P unger | unge seal circunference worn down, excessively
cgaur?gees and “mor'e exténsive i gns o “wear on

(c) Plunger rod worn against cylinder end fitting
4. Foot Valve In good condition

5. Corrosion  Rust around cylinder snap fitting - no other corrosion
Estimated total amount of water pumped in 4000 hours .."..,6.0 mllion [itres.

VERDI CT Ver¥ expensi e Robust %s modi fied by the mnufa \u ? dto Fse but
ned to Perated g P ﬁ €, Pb} Ulta e anU ac [€
evep gln cognt leﬁd ?S ve Y eavF Ilna ?k eb(or [ nst L’at I on, hut
P’ Eshaft Xs Wi ndfasyjlwnNotors{LH afJ nafiss grg ol es 8 gsspoﬁSI % it

dianeter. Suital r comuni ty water suppl V\here the necessar
mai nt enance sk||Ps ang faC|||t|e¥ are ava|P£ J y
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Et hi opi @ Punp Description

The Ethiopia Type BP50 is a shallowwell force punp,
originally devel oped froman | DRC design and nmakes
extensive use of plastics below ground. For shallow
wells a sinple T-handle is attached to the top of the
punp rod for direct action punping. For depths
greater than 12 netres, the punpstand has a |ever.

The punpstand is fabricated fromsteel tube and plate.
The rising main is 2 inch uPVC pipe, and is itself the
cylinder. The nmaxi mum outside dianeter of the bel ow
ground assenbly is 75 mm The plunger has no separate
seals; it is turned from high density pol yethylene, and

Et hi opi a Puwp

has a sinple rubber flap valve backed by a steel washer.

The foot valve is sinmilar. Its housing nade from
standard pipe couplings. The rods are al so uPVC water
pipe, stiffened with steel at the top. The handle is

wood.

Mat eri al s of Construction

COVIPONENT MATERI AL( S)

Punpst and St eel tube fabricated

Handl e Wood

Punp rod support M1d steel

Punp rod bush HD pol yet hyl ene

Pl unger HD pol yet hyl ene, rubber valve

Foot val ve body Fabri cated from standard st eel
pi pe fittings

Foot val ve HD pol yet hyl ene, rubber washer

Punp rod PVC pi pe

VI GHTS and MEASURES

Wi ght s Punpst and 11. 3 kg
Punmp rods 0.4 kg per netre
Ri sing nain l.4kgpernmetre
Di mensi ons Nomi nal cylinder bore: 50 mMmm - 2 inch rising main
used as cylinder
Actual punp stroke: 370 mm
Nomi nal vol une per stroke: 726 m
Drop pi pe size: 2 inches
Qut si de di aneter of bel ow
ground assenbly: 75 mm
Punmp rod di aneter: 22 mm 0.5 inch bore PVC

Manuf act uri ng Techni ques

The manufacturing techniques required to make the punp are |isted bel ow -

Above- ground Steel fabrication
Assenbl y Basi c nmachi ni ng

wat er pi pe

Woodwor k

157

The punpstand requires basic skills and is therefore particularly suitable for

manuf acture in a devl oping country.

A Bel ow gr ound uPVC fabrication
Assenbl y Basi c nmachi ni ng

Rubber crafting

Li ke the punpstand, the plunger and footval ve demand only basic manufacturine

skills.
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Ease of Installation, Maintenance and Kepalr

Ease of Installation

Llngungtlshgtan easytolvag\e the ofiln requirenent for skill 1s In

Isfactory joints in uPV

Ease of Punpstand Vi ntenance and Repalrj | |
Vet Sty o, T o, 8l e v et il b

Bel ow ground int enance and Repair

TR

e t xtra t t € resing man.
PUVP PERFORVANCE

i
Vol ume Flow Verk Input and Efficiency

The description of the nethod can be found In the Test Procedure

o

€

7 m
HEAD

Nonmi nal punpi ng

rate (strokes/nn) 30 AC 50
Vol /stroke (litres) 0. 60 0.62 0.63
Work I nput/stroke (J) 112 117 11,1
30
Efficiency (2 36 35
ENDURANCE

A detai | ed description of the endurance test method can be found in the Test

General Comments

R

he wat
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Intlic fipal |nspect|0n most, parts of the plunger were c|early worn,
ar}|cul arly t {ormnF the Yalve Althou%h Still opmﬂn , %he
Ee& Or mance aj ? con de[)a plsto dmrreger.zi wo?n h
Innor so, an tec |nqer Zao |m?n diameter. Particles of sand .
werF eg%edded h EP unﬂ r ctua u?e h e wear In therisj nP e n
coul d % nBensatg Z al erh g the 03|t on of the B unHer inthe n? n%
el n. punp ro buhmtepunpsandwasvwrn,btt|sd|dnotafet
the performance.
Hour s: 102« 2037 31A0 4147
| \ |
|

I nspection [ n‘specti on I nspecti on I nspecti on I nspecti on
and full and vol unme and vol une and vol unme and full
per f or mance 1 ow £l ow flow Perfornance

FI NAL | NSPECTI ON

1. Punpstand Top bush worn but otherwi se in good condition

2. Rising Main  Bore worn approximtely 1 nmon dianeter throughout
swept area - many scratches fromsand particles
enmbedded in plunger

3. Plunger WWorn approximately 0.3 nmon dianeter
NFn% sand art| cl es embedded in pl untg
er va ve washer, sleeve and centre bolt all
(d) Bolt hole through plunger noticeably worn

4. Check Val ve Hole in steel washer worn, but serviceable

5. Corrosion Not|dcfeab1e corr05| on of ferrous parts in both plunger
Estimated total anount of water punped in ACQO hours ...... 5.9 mllion litres.
VERDI CT

! Llnherentlg r?tlrnpilese ansé rsaallt hstforvmrdndeS| an, eSLrutabIre fogsrmnuf acture in
V untri | ul

mtaﬁ) ?or comuni ty wat er s gwauty not por gge nF gome users
found 1t difficult to o eratel e direct a%\mn does not

[ Bulre prim and theref s & t SUSCep t] onham natbon Thg
e Z |hteh nce 1 el pren et il be reR acehEB E the top bush, an
IS ea I's more [Tkel'y to wear out than to break down. Inexpenswe

159
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Nepta Kinp Description
Nepta Punp

The Nepta is a deep-well force punp, made in France.

The punpstand body is fabricated fromsheet steel, the

handl e nechani sm machi ned and fabricated, from steel

sections. The body is protected by a coating of nylon

the handl e is galvanised. The punp rods are stainless

steel attached at the top to approxinately one nmetre of

pol yester cord, which waps around a nmachi ned sector
attached to the handl e.

The cylinder is seanm ess brass tube. The machi ned

pl unger uses two sealing rings of square-section textile
cord in place of conventional cup seals. Tension In the
punp rod and pol yester cord -1s provided by a stainless
steel spring attached to the bottom of the plunger. Two

foot valves are fitted, of sinmilar design, each using a
rubber 0-ring seal.

Materials of Construction

COVPONENT MATERI AL( S)

Punpst and Fabricated steel, nylon-coated

Handl e and St eel, gal vani sed

count er wei ghts

Beari ngs MId steel shafts in plain bronr.e
shel | bearings

Quadr ant assenbly Fabricated steel, gal vanised

Cyli nder Ext ruded brass

Pl unger Cast gunnetal or brass

Pl unger seals Textile cord

Drop pi pe Gal vani sed st eel

Punp rods Stainl ess steel with polyester

cabl e coupling at punpstand

VEI GHTS and MEASURES

Wei ght s Punpst and 41.5 kg
Cylinder assenbly 15.5 kg
Punp rods 0.7 kg pt-r notn

Di mensi ons Noni nal cylinder bore: 50 mm Qutside di aneter of bel ow

, Actual punp stroke: 203 mm ground assenbl y: 76- mm
Nom nal vol ume per stroke: 399 mi Punp rod di aneter: 10 nmm
Drop pi pe size: 1.25 inches Maxi mum usabl e cyl i nder

| engt h: 620 mm

Manuf act uri ng Techni ques
| The manufacturing techniques required to make the punp are listed bel ow -
—m ] —_ -

B — . _ - .
| Above-grourtd Steel fabrication | Machining | Plating
Assenbly Sheet netal formng Rubber rnoul di ng

The punpstand body |'s fabricated fromformed sheet steel and coated with plastic
for corrosion resistance. The machining of the pivot shaft and cabl e quadrant
assenbly requires careful quality control. The polyester cable at the top of
the punp rod I's a proprietary Item
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Bel ow gr ound Brass/ gunnctal foundry  Machining
Assenbl y Hot pressing of brass  ‘Rubber noul ding

Care in needed in fitting the plunger packing to ensure a satisfactory seal in

the cylinder bore.

Ease of Installation

( anps and hexagon keYs ver e supPI ied with the test sanples. This punp needs
| attention to the final adjustments of the polyesfer cord and the handle
"~ “counterwei ghts. Care s needed to ensure a Sanitary seal at the wellhead.

Eiise of Punpstand Maintenance and Repa|r

Thi s pumpstand is ur]I |A<e|(¥ to reqm re frequen rra| ntenance and need not be

Fem)ved fromthe we The b eanngg cY reé) aceq en necessary; a

exagon key s needeJ ut thi's was su manuf act urer.

Knse of Bel owground Muintenance and Rep.Mr

airs require removal of the conplete bel ow ground assembly. Tlie valves yse
0- P|n seaﬂ \I\%I c% are easy to. re}ﬂ ace once tt%J r\ 3er haZ been g|smant?elé.
| the spring I's retained, |t is likely to denand requent repl acement care
is then needéd to avoid damage to the plunger.

PUVP PERFORNVANCE

Nepta Pump Vol ume Flow, Wrk Input and Efficiency
The description of the method can be found in the Test Procedure

HEAD 7 m 25 m 45 m

Nomi nal punpi ng

rate (strokes/nin) 30 40 50 30 40 50 30 40 50

Vol / stroke (litres) 0.39 0.40 0.39 0.38 0.39 0.40 0.38 0.39 0.39

Work input/stroke (J) 51 45 43 130 123 120 206 216 180

Efficiency (% 52 60 61 71 76 80 81 78 . 94
ENDURANCE

A detailed description of the endurance test method can be found in the Test

Pr ocedur e.

CGeneral Conmments

Tlie punp was tested at 40 strokes per mnute al a sinulated head ol 45 metres
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Tlie only f.illures In the AQOO hour endurance test were of the tension spring.
The spring broke and was replaced during the first 1000 hour period. 289
hours later the replacement spring broke and was replaced. It was not
replaced when it broke for the third time since tlie punp seemed to work
satisfactorily without the spring. The punp conpleted tlie last 1000 |iours of
the test without a spring

In the final inspection, all the valves were found to be in ?ood condition
though there were signs of wear. The upper sealing ring on tlie plunger was
noticeably worn, but the lower ring was in good condition and working well.

The cylinder bore was in very good condition, with no signs of wear. There was
some play in the handl e bearings, but they were still serviceable.

Br eakdown | nci dence

Breakdown shown in bold type

Hour s: 1072 20AA 3060 40f >3
1318 | |
| |
Spring
repl aced
|
|
I nspecti on I nspection I nspection I nspection I nspecti on
and full and vol une and vol une and vol une and full
per f or mance flow Spring flow flow per f or mance
test repl aced rest

FI NAL | NSPECTI ON

1. Punpst and Noticeable wear In liandle bearings tliough stil
servi ceabl e

Cyl i nder (a) No sign of wear
(b) Leather sealing washer In |ower cap split
Pl unger (a) Upper seal worn, |ower seal satisfactory and
still serviceable

(b) Plunger valve in good condition
A Foot Val ves Both val ves in good condition

5. Corrosion (a) Rust on quadrant witliin punpstand
(b) Rust inside punpstand casing where surface
coating has been danmaged
(c) Some rust wiere galvanised iron pipe Joins foot
val ve body

| Estlmted total anmount of water punped in ACOO liours ..... 3.8mllion litres.
A | = ~ i >»> A C - T ==
A reasonably robust and generally reliable punp, if the sprrn mere desr ned

% rked safisfactorily w tho the s |an r the | as

ours o the ‘endur ance test Adequat e er ornanc i's punp depen s on
accuracy o fl&fln the %er seals Potentiall suréable or connunttg
water sup tab for nanufacture |n evel oping countr
Preferred by snaller users Expensi ve.
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Funymag Punp Description !

This punp Is a derivative of n deep-well design from
AlD/Battelle for mnufacture In devel 0P| ng
countries. The punps tested wore made |n. “Honduras.
The punpstand is nostly cast iron though the
colum Is a length of Stedl tube threaded at each
end. It features a crosshcad mechani smto guide
Che cop of the punp rod.

Funynai )

The cylinder design is conventional except that
uPVC tube is used In place of the more usual

seanl ess brass tube, with cast Iron end caps. Two
| eather cup seals are used on the pl un?er. Two
foot valves are fitted. The upper fool valve In
Che base of the cylinder Is a sinple flap of
leather with a cast iron weight. The | ower foot
valve is a proprietary Sinmmmons |tem

Neither rising main nor pump rods were supplied with
Che punps.
Materials of Construction

COVPONENT MATERI AL( S)

Punpst and top Cast  lron _
Punpst and col um 2 Iron castings, 1 steel pipe
and spout

Handl e Cast Ilron

Ful crum | i nk Cast iron

Handl e ful crum bushes Hardened steel )Approximitely
Handl e ful crum pins Har dened steel )50 Rockwell C

Connecting rod St eel _

Eye Cast iron ) )

Oyl i nder PVC body with cast iron end caps
Pl unger assenbly Cast gunnetal

Cup seal Leat her

Foot valve In cylinder Cast iron with |eather flap

Si mons foot val ve Cast gunnetal with rubber seal

VEEI GHTS & MEASURES

Wi ght s Punp St and: 51.0 kg (including handle)
Oylinder: kg (including Simmons foot
val ve)
Di mensi ons Nomi nal cylinder bore: 70 ram
Actual punp stroke: 190 mm
Nomi nal vol ume per stroke: 731
Drop pipe size: 1.25 Inch
Punp rod dianeter: 7/16 inch
Qutside dla. of bel ow 105 ram

ground assenbly
Maxi mum usabl e cyl i nder
| engt h: 320 mm

* Not supplied but designed for these sizes.

t I's Interesting to note that there are si%nificant differences between
hi's pump and the Sumber Banyu al though both pumps were derived from sane
esign

I
t
design. "In particular the castings of the Funymag were a good deal heavier.
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Manuf act uri ng Techni ques
The techniques required to manufacture the punp are listed bel ow

Above- Gr ound Iron foundry
Assenbl y Slraple michlning

Basic skills Iniron foundry and machining are required, but careful quality
control is essential to ensure smoth operation of the handl e assenbly and
Interchangcabi] 1ty of parts for raalnten;ince or repair. Tc Is essential that
the handl e ful'crumpins and bushes are hardened. = The punpstand woul d be
suitable for manufacture in developing foiintries witii tiie appropriate skills
provi ded that the necessary quality control could be assured.

Bel ow- ground Iron and gunnetal foundry Leatherwork
Assenbl y Si npl e machi ni ng

Basic skills in foundry work and machining are required. The cylinder would
be suitable for manufacture tn many devel oping countries

Ease of Installation, Maintenance and Repair

Ease of Installation
THI"Kmrmqrmmr% a substantial conplement of tools and equi pnent and a

gocxi deal of skill or experience to Install it. Mtlng tackl'e would not be
ie<julred If plasi i> rlsiii}; miln could twuiied.

Ease ol |'urapKtarid Malnlenance and Repair

The punpstand is ||keIE to require frequent |ubrication of the handle and
fulcrumlink pivots. Eventually these conponents will need to be replaced
but most tasks are easy, requiring only spanners and pliers, though a drift
and hammer nmay be needed to renove the pivot pins.

If our sanples were representative of normal Production then repl acenent
parts may not he interchangeable with original conponents, possibly making
on-site repair inpossible.

Ease of Bel owground Maintenance and Repair

The cylinder is likely to require freguent attention

to the |eather
L R R

PUMP PERFORMANCE Vol ume Fl ow, Work Input and Efficiency
The description of the nethod can be found in the Test Procedure

HEAD 7 m 25 ra 45m
Punpi ng
Rate (strokes/nin) 29 38 51 20 29 37 21 30 37

Vol /stroke (litres) 0.69 0.70 0.70 0.69 0.69 0.69 0.68 0.69 0.68

Work input/stroke (J) 125 134 134 261 277 304 404 459 468
Efficiency (2) 37 3 35 64 61 55 74 66 64
ENDURANCE

A detailed description of the endurance test nethod can be found In the

Test Procedure.
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Cc' nt;ral Comments

The punp w.is tested at 40 strokes/mnute at a simulated depth of 30 m

The Fun){ma(i punp proved to be mich nore durable than the Sﬁ”ber Baé‘y”‘ pump - <
tested 1n 1981/82, although hot hvﬁun‘ﬁs were derived from {he same des gn. ..
In particular the handle pivots which had caused so nuch o ik
Sunber Banyu punp endured throughout the test on the FunY™d. We‘r’].er* | ke
the Sumber” Banyu, the flap type'|eather foot valve broke @& 10 }ogf N
after 3127 hours. The punp continued to work because thhe foot valve becanms
suPported the colum of water, but the broken parts of t =~ "o = = "l
entangled I'n the plunger, bent the punp rod and caused s ‘t’ | 9 Inth
cylinder bore. It 1s stronqgly recommended that the flap, YPS vatve inthe
base of the cylinder should be omtted, or its quality s

inproved and the proprietary foot valve onitted.

Br eakdown | nci dence

Breakdowns are shown in bold type

Hour s: 1062 2112 3127 A169
0 |
| |
; | I I
I nspection I nspection I nspection I nspection I nspection
and full and vol une and vol une and vol une and full
per f or mance flow flow flow per f or mance

test
cest

Foot valve flap
broken away,
punp rod bent,
severe damage to

Final |nspection cylinder bore

1 Cylinder Replacement cylinder I'n good condition
2 Bearings  Consi derlallbl e wear in hagld‘lse bearings and guide bl ocks

but al still servica

3 Punpstand Hole in punpstand top enlarged by connecting rod

4 Corrosion Considerable corrosion of cylinder end caps and |
plunger rod, latter particularly around joint with
pl unger body

Estimated Total Amount of Vater Punped in AQQO hours...... 6.7 mllion litres :

VERDI CT

Different results were obtained for this Funymag ﬁunp from Honduras than for
the sinmlar Sunber Ban uD})unP fromIndonesia, although hoth Ru S vere
derived fromthe same AlD/Battelle desi ?n. [n particular, the hardened ,
handl e ful crumpins and bushes endured throughout the test, and the [1ft of i
the plunger valve and its location were better.

The leather foot valve i's worse than redundant because It can break away and |

damage the plunger while the lower foof valve continues {o support the *
col u%n of V\gtergmt erising min The aamage ISt ere%ore rse tnan it
woul d be if only one foot valve were fitted.

t Is potentially suitable for community water supply, and
n developing countries with established iron foundry skil
uality control

l for manufacture
[ I's and effective
q
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Bandung Punp Description Bandung Purp

The Bandung is a shal | owwell suction pump. It Is

mainly constructed of cast Iron, with an enanel|ed stee

cylinder liner. The plunger uses a moul ded rubber cuE
washer, and rubber discs are used as plunger and chec

val ves.

ENG NEERI NG ASSESSMENT

Mat erial s of Construction

COVPONENT MATERI AL( S)
Punpst and Cast iron with enanelled
steel cylinder liner
Handl e Cast iron
Bear i ngs MId steel pivot pins bear on holes
drilled and reamed in iron castings
Pl unger Cast iron
cup seal Moul ded rubber
Base val ve Rubber with noul ded plastic
cage

VEEI GHTS and MEASURES
Wi ght's Punpst and 25.5 kg

Di mensi ons Nonmi nal cylinder bore: 96 M
Actual punp stroke: 135 mm
Nomi nal vol ume per stroke: 977 i
Drop pipe size: 1.25 inches
Maxi mum usabl e cyl i nder
l engt h 135 rmm

@ Manuf acturing Techni ques

The manufacturing techniques required to make the pump are listed bel ow -

Iron foundry Sinpl e machi ni ng .
Sheet metal formng Rubber/ pl astic noul di ng
Enanel | i ng of st eel

&he PR M e B T P A 0
i Splrrg ur tha‘{RWFh ¢ el o W engh s#m Sr gm Lm0

Ease of Installation. Mintenance and Repair

Ease of Installation

| Very straightforward.
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Ease of Maintenance and Repair i

A
yg ! g%lm%erde% g frequent anterennolgd Uflt é rt]g sks arcys np’l]]e 8”8 fould
remove the pivot pins, owevr and ap|pewrenc to drsmantle t eplunger

PUVP PERFORMANCE

Vol ume Flow, Work Input and Efficiency

The description of the method can be found in the Test Procedure.

HEAD 7 m

Nomi nal punpi ng

rate (strokes/mn) 20 30 40

Vol / stroke (litres) 0.95 0.96 1. 04

Work input/stroke (J) 94 93 102

Efficiency (% 69 70 70
ENDt JRANCE

A detai) ed description of the endurance test method can be found in the Test

$iobet Afed0 [I RUEsof
%(ﬁr):ﬁgpa %ﬁ Iearngeeeei %nlﬁw
Wﬁr,a e Ty

it
€
Thergupgd Boved difficult to per| heafé ckhv |3\5)00b|hé)cr crEOct bthé

HOV\B% S gn¥ }n}/)vegrt lth P}/nal |nspect|on but Were in vwrk| ng orrher
The cylinder was in good condition at the end of the test, with no signs of

The,hand| e.pivof, pips, and. thej g corresponding holes, were worn but still
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Br eakdown | nci dence

Breakdowns are shown in bold type.

Hour s: 1072 2044 3017 4063
809 | 2018 |
| | [
\
Cup Cup Cu
Washer Washer V\asger
Split Split Split
I nspecti on I nspection I nspection I i i
nspection
and full and vol une and vol une andpvol ume ;rr:(sjpfeﬁlt: on
performance "fl ow flow 1 ow.
per g per f or mance
t est

FI NAL | NSPECTI ON:
1. Punp Body and Handle () Cy|jnder bore In good condition showing no
signs of wear

(b) Fulcrumpins and bushes all worn, though

punp sti |l working

(c) Handle no longer contacts bottom stop
;because of wear_in ful crum bearings) but

oul s on connecting rod eye

2. Plunger (a) Plunger. valve noticeably worn though still
(b) Some cracks In u[pger, surfjice of cup washer
though still watertight
3. Check Valve Signs of wear but still serviceable
4. Corroston () Rust on sliding plate on pump top and

associ ated contact areas of punpstand
Ebg Rust I'n plunger valve cage .
c Rulsitm|nn95| de pump body above cylinder

Estimated total anount of water punped in 4000 hours ....... 6.9 milionlitres,

VERDI CT

il

The
%Ei i AL

pLe. 10 acel Gammge. | L g and
SRR e
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Sumber Banyu Punp Description S ber Banyu Purp

s a derivative deeﬁ i | design from
or manu actHre I'h devel opi ng_countries.
s es e \er e na ein Lndones a. The nﬁungstand
ent| cas 8 t oug e col'u
en t stee be t readed at each end. It features
a crosshead nechan|sn1 to guide the top of the punp rod.

¥||nder de5|?n ls ?onvent|onal rcegt t hat uPVC
tU e 1s used In prace o the nore usua an ess brass
tube, with cast iron end caps, Two Iea her cug seals
are used on the plunger. The foot valve I's a

flap of |eather witha cast iron weight.

VI GHTS and MEASURES

i Purpst and 39.5 kg
Vei ghts (,yln|pnder assembly 5.5 kg
Purmp rods 0.8 kg per metre
Di mensi ons Nomi nal cylinder bore: 78 mm
Actual punp stroke: 180 mm
Nomi nal vol ume per stroke: 860 m
Drop pipe size: 1. 25 inches
Qut side dianeter of bel ow
ground assenbly: 100 mm
Punp rod di aneter: 10 mm
Maxi mum usabl e cyl i nder
I engt h: 303 mm

Materials of Construction

COVPONEHT MATERI AL( S)

Punpstand Cast iron head, spout and base, steel colum
Ful crum | i nk Cast |ron

Handl e Cast iro
Bearings MId steel £|vot shafts bear on mld stee
wr apped bushes

Connecting rod MId stee
C?/I i nder "Extruded PVC, cast iron end caps

unger assenbly Qunnetal body

seal s Leat her

Foot val ve Leather with cast iron weight

Manuf act uring Techni ques

The manuf acturing techni ques required to raake the punp are [isted bel ow

Above- ground Iron foundry
Assenbl y Basi ¢ machi ning

169


NEATPAGEINFO:id=F58D7D03-26BC-4C95-888B-4CA865D91365


Were facilities and skills in iron foundry work and basic machining are

avail able, this punp may be suitable for manufacture in a devel oping country.
However, the handl e nmechani smand the crosshead assenbly demand careful quality
control to ensure proper assenbly and smooth running. 1In the sanples

supplied, the conponents of the two puraps were not Interchangeable, and the
spares did not fit either punp. No jigs and fixtures appear to have been

used in manufacture: this is essential to ensure the interchangeabllity of
spares. The pivot shafts and bushes nust be hardened.

Bel ow gr ound Iron foundry Basl e machini ng

Assenbl y Brass/gunnetal foundry Leather crafting
Simlar levels of skill are required for the bel ow ground conponents to those?
needed to nmanuf acture the pur apst and. i

Ease of Installation, Miintenance and Repair

Faas e o F I mst aal I &>t i oOonm

The pumpstand may require sonme re-working of the various handl e conponents to
ensure snoot h operation.

Ease of Punpstand Maintenance and Repair

The punpstand is likely to require frequent attention to the handle, fulcrum
l'ink and connecting rod eye, and their respective pivot pins. Mst tasks are
easy, requiring spanners and pliers only, though a drift and hammer nmay be
needed to rempve the pivot pins. Qur experience suggests that replacenent parts
may not be interchangeable with the original conponents, possibly making on-slte
repair | npossible.

Ease of Bel ow ground Mintenance and Repair

TIiji cytiiukT is I1kody Co require froquenL atlentioti to tlie foot valves and to \
broken punp rod jornts. Bel owground repairs require renov.il of the ronplete \
be Joww  gr ournd assaerybl v oo i

PUVP PERFORMANCE Vol une Flow, Work Input and Efficiency
HEAD 7 m 25 m 45 m

Nom nal punpi ng

rate (strokes/mn) 30 40 50 30 w 50 30 AC 50
Vol / stroke (litres) 0.83 0.86 0.85 0.82 0.81 0.81 0.80 0.80 0.81
Work input/stroke (J) 101 100 111 290 293 312 458 480 536
Efficiency (% 55 58 52 69 67 63 76 73 66

ENDURA>JCE A detail ed description of the endurance test nethod can be found in the Test
Pr ocedur e.
C— rane1r =l C _coOorrrryrEeEesrat = |

The punp was tested at 40 strokes per minute. Initially at a sinmulated head of
45 netres.

The punp failed several tinmes in the endurance test, due to rapid wear of
linkages in the punpstand, broken rods and worn-out foot valves. After five
failures in the first 1000 hours, the simulated head was reduced to "30 netres
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The handl e, fulcrumlink, connecting rod eye and their associated pivot pins
wore rapidly, and liad to be replaced several times in 4000 hours. The punp rod
broke six times, twice in the connecting rod at the top, twice in the plunger
rod, and twice in the Intermediate rods. The connecting rod and plunger rod werel
supplied with the punps. The plunger rod breakages were caused by failures of
the foot valve. 1In each case, the leather had rotted away allow ng the cast

iron weight to foul the plunger.

In the final inspection, the plunger and cup seals were still in good condition
nod the cylinder bore was polished but otherw se showed few signs of wear. The
crusshead bl ocks and guides were worn but still serviceable. Al other novin
parts had been replaced at sone stage during the 4000 hours. The cylinder en
caps were heavily rusted.

Breakdown | nci dence Breakdowns are shown in bold type.

Hour s
248
! !
Handl e Ful crum Punp Conn. Pl unger Pl unger
Li nks Unk Rod Rod Bod Bod
Voxn Hor n Broken Broken Br oken Br oken
(f oot (foot
Conn. Conn. val ve Handl e val ve
Rod Rod failed) Links fail ed)
Br oken Br oken I fom
i nspection I nspection I nspection | nspection I nspection
and full and vol une and vol une and vol une and full
perfor mance flow flow flow per f or mance
t est t est
FI NAL Punpstand  (a) Noticeable wear on steppcid pivot pin and connecting
|11 SPECTI ON rod eye fitted at 3000 hour Inspection

(b) Other handle pivot pins and bushes al so worn
(c) Crosshead guides and bl ocks worn but still

servi ceabl e

Cylinder Cylinder bore highly polished with no significant wear,
though some scoring fromsand particles - nminor damage
to cylinder bore fromnost recent plunger rod breakage

Pl unger Both seal s and val ve in good condition
Foot Valve Recent replacenent still in good condition

Corrosion  Cylinder end caps heavily rusted - upper worse than | ower
Estimated total amount of water punped in 4000 hours...... 7.7 mllion litres

VERDICT (jQ a reliable punp for deep-well use. Intensive use will produce rapid wear
in the noving parts of the punpstand. Manufacturing needs much better quality
control in both foundry to prevent porosity and in the machine shop to
ensure interchangeabllity of parts, and the punp nmay therefore not be
suitable for manufacture in devel oping countries, even where foundry skills ;
are available. The |eather foot valve was undependable. The punp needs
modi fication to be suitable for community water supply. |nexpensive
We understand that USAID are offering assistance to manufacturers in order
to inmprove the general quality of the product including interchangeabllity
of spare parts. They are also considering a replacement of the |eather
f oot val ve.
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VEI GHTS and MEASURES

Wei ght s

Punpst and 19.0 kg
Cylinder assembly 5.0 kg
Punp rods 1.1 kg

Manuf act uri ng Techni ques

The manufacturing techniques required

Above- gr ound Iron foundry
Assenbl y Basi ¢ nmachini ng

per netre

172

Dragon Punp Description

The Dragon punp, roadf! in Japan, can be supplied
either as a shallowwell suction pump or as a decp-
weli force punp. Tlie punp was tested in its deep-
wel | configuration. Tlie punpstand |s principally
cast iron, with a discharge valve In the spout
allowing either free dlscliargi- or del ivery, under
pressure through a hose or pipe. Tlie tubular steel
handl e noves through an unusually wide arc of 178 .

In the deep-well configuration, the shallow well
cast-iron cylinder body with Its enanelled steel liner.
I's retained as a pedestal. In addition, the punp
requires a mounting plinth at |east 305 mmhigh, to
provi de adequate clearance under the spout. Tlic
deep-wel | cylinder Is conventional, seam ess brass
tube of 63 mmbore with cast iron end caps. The

pl unger has two | eather cup seals, and the foot valve
has .1 rubber seat.

Materials of Construction

COVPONENT MATER! AL( S)
Punp head Cast iron
Handl e fork and link Cast iron

M1 d steel pivot pins bear on holes

drilled and reamed in Iron castings

Spout assenbly Cast iron with plastic cap and hose
connector and rubber val ve

Operating rod MId steel

Handl e Steel tube, plastic end cap

Handl e beari ngs

Cyli nder Extruded brass, cast iron end caps
Cup seal Leat her
Foot val ve assenbly Cast gunnetal, rubber valve scat

Di nensi ons

Nomi nal cylinder bore: 63 mMm
Actual punp stroke: 180 nm
Nominal  volume per stroke: 561 m

Drop pipe size: 1.25 Inches
Qutside dianmeter of bel ow

ground assenbl y: 70 mm

Punp rod dianeter: 0.5 inches

Maxi mum usabl e cylinder
| engt h: 180 nm

to mke the punp are listed below -

Pl astic moul di ng
Pl ati ng

hani sm requires care to

ﬁggﬁimn q r;)ngstapgocsast|n? teql? ?r<>r||| |qua||t¥ 0|||ro| N naiuifacture.

ensure  ‘correct allgnrren f

various pivot

de” me
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Bel ow- gr ound | ron Foundry Basi ¢ machi nin
Assenbly Brass/ Cunmetal foundry Leat her/rubbergcrafti ng

The skills required are simlar to those needed for the purapstand

Ease of Installation, Mintenance and Repair

Ease of Installation

The punp requires a plinth to provide adequate clearance under the spout.
The manuf act ur er su plied a wooden plank, drilled to accept the punp base

pgrfacg?e(sjugp f pl nPH over an open well. For the purpose of this test a

Ease of Punpstand Maintenance and Repair
The stand wouldben fr mreular | ubrication. ||ere |
C T il S S R o
%unpst and is easy to ISmantie, and need no enove omth ead.
Ease of Bel owground Maintenance and Repair
Repairs require removal of the conplete bel ow ground assenbly.
PUMP PERFORVANCE

Dragon Punp Vol ume Flow, Wrk Input and Efficiency
The description of the method can be found in the Test Procedure.

HEAD 7 m 25 m 45 m

Nomi nal Punpi ng

Rate (strokes/m n) 30 AO 50 30 40 50 20 30 40
Vol / stroke (f) 0.55 0.55 0.55 0.54 0.54 0.54 0.52 0.53 0.53
(litre) (P) 0.26 0.27 0.28
Work | nput/ (f) 122 120 128 244 252 257 340 358 366
st roke (J) (P) 52 53 55
Efficiency (2) 30 31 29 53 52 51 67 65 63

(P 33 34 34

(f = Full stroke
(p) = Partial stroke

The angle of the handl e movenent was nearly 180" and from observation It was

anticipated that i mprovenent In effici c could be oht.iliied by usin
f e central aé‘o n%SIIIOH of the han eyrmverrent brtests con(?uct ed gt 7

getgggatcgpfégned a sllght I nprovenent in efficiency which may be significant

ENDURANCE A, detaj | ed description of the endurance test method can be found In the Tost

Ceneral Comments

This punp was tested at 40 strokes per minute at a simulated headof 45 netres.
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The unP failed at 2890 and 1207 hours when the punp rod broke within the thread
at the top. Conponents of the handle rocchanl smincluding the gland nut had to
be replaced after 2A87 hours because of wear. The handle ful crumhad broken
when wear allowed it to contact the retaining bolt. At each Internediate

I nspection, the spout discharge valve was found to be seized tlirough lack of use

and was freed of f.

In the final Inspection, the foot valve Pui de was al nost conpletely worn away,
and there was substantial wear of the valve stem The |eather cup seals and
cylinder bore were in good condition, with few 5|8ns of wear. The gland nut was
again very badly worn. = The cast iron cyllnder end caps and the plunger rod were
corroded, “but not sufficiently to Interfere to any great extent with maintenance
or performance

Br eakdown | nci dence

Breakdowns are shown in bold type.

Hour s: 1024 2037 32140 4147
I 2487 2890 | 3207

Handl e

Fork |

Br oken |

Puap Rod  Punp Rod
Br oken Br oken

I nspection I nspection I nspection I nspection I nspection
and full and vol une and vol urre and vol une and full
per f or mance flow flow flow per f or mance
t est t est

FI NAL | NSPECTI ON:

Punpst and @ and worn, slight wear in handle conmponents, but
generally in fair condition

Cylinder No wear in cylinder bore though some scratches -
gener<Tlly In good condition

Pl unger Generally in good condition, including cup seals

Foot Valve (a) Valve guide severely worn
(b) Sone wear on foot valve stem

Corr osi on (a) Cylinder end caps rusty
(b) Considerable rust on plunger rod
(c) CQutlet dlverter valve rusted solid

Estimated total amount of water punped In 4000 liours ...... 3.1nmllion litres

VKKUI CT

This punp appears to be designed for Iamly uko, EossiMy siTvin; up to 1D>
peopl e. [t s unlikely to be sufficienfly robust _for commnity water Kui>ply.
It " is Inexpensive, but “Intensive use will produco rapid wear In Th<" raoviiii
parts of the punpstand, and rod breakages are also  likely (see comments on
punp rod constraint on page 17). [t Is “understood [lial the miiuif.nluri'r is
working on a new and more-robust punp design for community use
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V. PUVWPS wm field experience

I NTRODUCTI ON

This chapter includes information on all punps with field

experience, but nmore information is not available.

PUMPS W TH FI ELD EXPERI ENCE

COUNTRY DEEP OR FI ELD
OF ORI G N NANVE SHALLOW TESTI NG COUNTRI ES
Bangl adesh Bangl adesh Deep- Set Deep Thai | and
Bangl adesh Tredl e n/ a Chi na
Hol | and ESW 81( 82) Deep Tanzani a
Papua New Local experi nment al Shal | ow Papua New Gui nea
Qi nea shal | ow-wel | punps
Phi | i ppi nes d ayt on- Mar ks I ntermediate Philippines
and Deep
n/ a Bour ga n/ a Mal i
Sri Lanka Sar vodaya n/ a I ndonesi a,

Bangl adesh, Sri

Lanka
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VI . PUVMPS W TH LABORATORY TESTI NG AND MANUFACTURER | NFORMVATI ON

I NTRODUCTI ON

This chapter includes information on all punps with |aboratory
testing and manufacturer information. The |aboratory testing was

performed by Overseas Devel opnent Administration in England.

PUVPS W TH LABORATORY TESTI NG AND MANUFACTURI NG | NFORNMATI ON
COUNTRY OF ORI G N NAME DEEP OR SHALLOW
Engl and Godwi n WAH51 Deep

Canada GSWL205 , Deep

Engl anmnd d i max Deep
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GODW N PUMP
Godwi n Punp Descri ption

The Godwin is a gear |ift deep well punp with over hundred years

experience. It is designed and manufactured in England. Laboratory

tests were perforned on the Godwi n punp Moddel WLH51 at CODA Hand punp

| aboratory testing.

The new HVA suction punps are of the reciprocating piston type.
They are designed fromthe | atest updated information published by Wrld
Authorities on Hand Punps and Hand Punp Mai ntenance. Godwin is operated
by a flywheel with crank. It can be used in nost of world's dry
regions. It gives continuous service and requires mninal naintenance

(World Water, Decenber 1981d).

Material of Principle Conponents and Wi ghts and Measures

Preci se val ues are not avail abl e.

T EST RESUIL TS -

The only information obtained is that the new nodel of Godw n
delivers water from 76 m depth when operated by one person and anxi mum

depth of 122 m when operated by two nen.

EXPERI ENCE

Information is not avail abl e.

ADVANT AGES AND DI SADVVAINT AGES

Advant ages i 2

The manufacturer is too general in relying on its worl dw de

reputation. They did not cite specific experiences in any country to
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show advant ages of the purap. A so, the advertisenment did not nention
anyt hi ng specific about the nmaintenance of the punps. It just stated

that it was rugged and reliable.

Di sadvant a&ee

The wheel handl e uses a lot of steel resulting in the high price
#865.5, that cannot be afforded by villagers unless they have governnent
subsi dy.

The wheel handle is potentially harnful to user especially to
children because of the nomenta. The rotating crank armcoul d be
hazar dous t oo.

The wheel handle may be difficult to start and maintain at a steady
rhythm It is very difficult to reconcile to these conflicting
requirenents of safety and ease of operation in a wheel handle' handpunp.

Once need to check or repair the bel ow ground conponentS] punp head

needs to be renoved.
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FI GURE VI . 1 Godwi n Hand Punp

G- AMIMY adeStteS: il

IS mosi| precious
d*pendi pn Godw n

Am M
ALTAL

Over the past one hundred years, Godwin has built an outstanding
wor | d-wide reputation for their extensive range. of rﬂgged‘hﬁnd reliable
Egnm ng machinery. The many di verse apRIm tions lor

dwi n”punps are used inclide that of helping man to gain access
to one of the world's nost precious resources - clean water.

Godwi n hand operated punps can be found at work in most
of the vorld's arid regions, giving efficient day-in and daynsut
service with nininal mintenance requirement. Godwin's
new range of HVA positive displacenent hand operated
comuni ty borehol e punps are of the reciprocating

piston type. They have been designed within the |atest

gui delines published by Wrld Authorities on

Hand Punps and Hand Punp Maintenance, and

provide one man operation to depths of

250 ft (76m) and a maxinmumdepth of 400 ft

(122m) with two nman operation.

For further details of the HVA range, send
for Technical Information Sheet.

Adw N punps

Godwin Limted, Quenington, Girencester, Goucestershire G7 5BY. England.
TeI ephone: Coin S Al dwyns (028 575) 271 Telex: 43240 Cabl es: Pumps Giren.

hi ghes Goup of Conpam

17.9
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VI,

I NTRODUCTI ON

PUMPS W TH MANUFACTURER | NFORVATI ON

This chapter includes manufacturer information on punps in

i ndi vi dual countri es.

COUNTRY
OF ORIG N

Bel gi um
Bot swana
Chi na
Hol | and
I ndi a

I ndi a
Ghana
Senega

Senega

USA

PUMPS W TH NMANUFACTURER

NAME

Duba Tropic Punp
Stewarts & Lloyds
SYB- 100

SWANB0 and SWN81

Schol apur M ssion (Jal na)
Bangal or e

U S. T. (KUMASI)

Ponpe a Bal anci er

Ponpe a Pi eds

JAVHP

I NFORIVATI ON

DEEP OR SHALLOW
Deep

n/ a

Shal | ow

Deep

Deep

Deep

Deep

n/a

n/ a

Deep
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DUBA HANDPUMP

Duba tropic punp is manufactured in Bel giumwhere it is used as a

deep well punp.

FIGURE VI1.1 Information About Duba Hand Punp

-Are designed to give a mininumof 25 years
continuous operation.

-Have been sold world wide for 35 years.
-Capacity up to 32G0 litres/hour, lift up to 95m
-Parts bel ow ground | evel PVC coated against
corrosion.

-Manual operation easily nodified by addmy
diesel, animal or other mechanical drive.
-Easily installed and require virtually no

mai nt enance.

-Can be used for small community potable
wat er supply and irrigation.

-Install them... and forget then

DUBA S.A. —Ni euwstraat 31 —B 9200 WETTEREN ( Bel gi um

Tel . 00-32-91-693496—7Fel ex 11133

( SCURCE: Wrld Water November 1982 p. 46)
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STEM RrS AND LLOYDS PUMP ' " . -

Stewart and Ll oyds Punp Description

These handpunps - the S&L Rotary with a flywheel drive (Figure VII-
2) and the S&L Lever Punp with a pivot handle (Figure Vri-3) are
manufactured by Stewarts and Lloyds. The characteristics of the punp are
tough, rugged and reliable. It is very easy to operate. It is durable

for years, and the spare parts are available fromthe punp manufacturer

G her infornmation is not avail abl e.
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FIGIR"',- "I ] .2

Stewarts and Lioyds Hand unp with a Fl ywheel Drive

FIGJ, -;- VI1.3

Stewarts and Lioyds Hand Pum with a Pivot Handl e Hand Punp

(SOURCE: World Water Decenber 1981 P. 39)
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SYB- 100 PUMP
SYB- 100 punp is widely used in south of China as a shall ow well
punp. Punmp stand and handl e are made of cast iron. The piston and foot
valve are made of rubber. At 50-70 strokes per mnute, it will deliver
60-75 liters of water per mnute. The total weight of the punp is about

24 kg, it is very easy to handle. It is suitable for rural area

dri nki ng wat er supply.
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2 ; YB-100 Hand Punp

SYB- 100 Hand Punp installation

rs-1 G fi !

il oiiopr;  A(":n"urny of Agricultural Machinery)
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SVW PUMP

SWN type punps are nmanufactured in Holland. SWN80 is a standard
desi gn overdimensioned. It is suitable for depths to 30 nmeters. SW\381

is an enlarged version of the SWN80. It is especially suitable for deep

wells to a nmaxi mum of 100 neters. Al so there is a version of the SWN

punp used in irrigation. PVC casings and filters are used in SWN punps.
In deep well cylinders, all parts are corrosion resistant; such as PVC,
neoprene, nylon, brass and stainless steel. Therefore, no replacenents

are needed for many years. Available sizes are 2", 2.5", 3" and 4".


NEATPAGEINFO:id=20B7B403-646A-4E82-9569-297B51C47180


187

SVW MODEL PUMPS

FIGRE VII.5 SV 80 & SYN 81  Hand Pumpf
Hand operated equi pment for |ow cost water supplies

SV 80
Standard dt'sigTi
O N ovet di mensi oned. SWN 81

gal vani zed and
mai nt f nance hve

for ni.ny years
2 Sftielded bearing .housle. Enl arged version of
50 no danger o( pinching Ih-; SWN 80
fingers or arms Suil<ible fo ; :
deplfis to 30 neters ag?ﬁlfllz 23u%:2|§u232fdeep

10() neter

( SOURCE: Vtrelines Vol .1.  No.if. 1983 p. 33

MADE PVC casing and filter

I'N
HOLLAND

1 Cy| inder cafirgé() 1
D lilt.r

2" 60 67 90/81
2/.» 83 83 110/101
3" 75 90 110/101 2"
1" 190 115 160/1471

Blz.ft in nom J

0.3 It/stroke 1.25 It/stroke

0.5 It/stroke 0.7 It/stroke
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Van Reekum Materials B. V.
P O Box 98
7300 AB APELDOORN, FKLI>\ND
Phone 55-213283 tel ex 36316

HAND OPERATED WATER SUPPLY E

SWN 80
| ourml beari ng

SWN 80
bal I boarinn

SVW 80

punphoed for
depths to 40 m /

punpst and

can bo modffi«»d C*
for use as pressure
or suction punp
with optional units
built into punpstand

1'/1" high inpact
PVC socket

( SOURCH: : Veorld

PI\/ENT

SWN 81
journal boaring

SWN 81
bal | boaring
SVW 81

punphead for
depths to 100 m

t hi ck-wal | ed
1'//1" (48/36 m)
hi gh i npact PVC

0 10 nm stainl ess
stool rod

riser/rod el ements
inlengths of

0 75 m
150 m
2 00 m
3 00 m
400m

VWater My  198/-! p.  A9)
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SHOLAPUR OR M SSI ON OR JALNA- TYPE PUMPS

Shol apur or Mssion or Jal na- Type Punp Description

The War on Want M ssion was designed the Jalna punp in 1968. It has
the follow ng inportant features (Figure VII-6A):

- Asingle prelubricated and seal ed pivot action

- Totally constructed of fabricated steel instead of cast iron

- The punp was not attached to the well casing.

The Jal na punp head field test results showed its better reliability
over the traditional cast iron punp head. However, four weak points

encount ered ar e:

- Inadequate quality control which resulted in premature features of
the pivot.

- Used of ordinary chain link caused wear between |inks which
eventual |y caused the chain to break

- Water tank to which the drop pipe was screwed was inadequately
protected against rust. Since it was welded to the punp body it could
not be repaired. ’

- Premature nounting of the punp head to the platformoften caused
the entire assenbly to work free

In 1971 the original Jalna design was changed by the Shol apur Vel

Service. Now the Sholapur punp is an almost totally sealed unit and has

the ability to withstand a long period of operation wthout breakdown.

The main changes were (Figure VII-6B)
- The use of two heavy-duty seal ed ball bearings pre-packed with
grease in place of the original bearing.

- A heavy duty 1-inch pitch roller chain instead of Iinks.
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y t- 1;
- The" heavier gauge steel sheet was used to make a "box" in v*iich

t he nechani sm was encl osed (Figure VII-6B).
- Irrproveinent in the pedestal for nounting the head by elinination

of bolted connecticns.


NEATPAGEINFO:id=0D321C4E-2E74-408F-942E-16B860B6C5D6


FI GURE VI 1. |

Jalna -type punp

PUMP
STAND

STANDAi ~vD DESI GN 1974

Jal na-type punp

as used in 1972, and
as modified by the
Shol apur Vel Service
1974,

The Shol apur design
elimnates the

di scharge chanber
and has instead a
gland or stuffing box
maki ng mai ntenance a
little less simple.

( SOURCE:

Shol apur (M ssion or Jal na- Type) Hand Punp

Pacey,

TOP END MECHANI SM 1972

cli anber

Arnold 1977 p.21)

chain |inkage

di scharge
wel ded N S; body
casing pipe cap

191
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Shol apur Deep Well Hand Punp Top End Mechani sm

A Caupling Holt @ Y

( SOURCE: MJunkin,F.E. 1977 p.157)
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BANGALORE Ft | MP

Bangal ore Punp Description

The Bangal ore punp was devel oped by the Indian government of
Karnat aka, the World Health Organization (WHO) and the UNI CEF during
1972-1974. The punp head is nmade of cast iron and i S sinmlar to the
Shol apur punp head (Figure ViX-6B) .Sone unusual features of this punp

- The use of only one pivot made possible by a roller-chain |inkage
The single pivot utilizes ball bearings, and nylon balls are used in the
pl unger and foot val ves.

- The bottomend of the chain is connected to the punp rod. The
upper, which rides over a quadrant, is placed tangentially to the |oad-
bearing end of the handle (Figure V11-6B)

More details can be found in MJunkin, FE, 1977 book.

Mat erial of Principle Conmponents

Conponent Mat eri al (s)

Purmp head Vel ded st eel

Pl unger val ve | mported nylon ball

Foot valve | nported nylon bal

Cup seals Acrylo nitrile rubber

Al other valves and pl unger Made of rubbei", nylon,
C(nnponent 8 neoprene, or glass or cotton

fibre fabric inmpregnated with
epoxy resin.

Cyl i nder (Figure VI1-7)

Wi ghts and Measures

Preci se values are not avail abl e.
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TEST RESULTS
Punp Perfornmance

A prototype cylinder and punp head were made and tested. It

delivered water from21 to 25 liters per mnute. The test is the same

as "four nonths of actual field use". After these tests the wear on

the cylinder cup seals was minimal until 534 hours of testing

(McJunkin, 1977) .

EXPERI ENCE

Experience with this punp is not available in any country. Since
the punp resenbles India Mark Il the characteristics are al nost the
NOTE: The Bangal ore punp was regarded as just a devel opnent

proj ect, and no mass production units were manufactured.
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FIGURE VII.7 Bangal ore Hand Punp

Bangal ore Hand Punp Cylinder

<T) Drop Pipe (threaded)

a<T) Gal vani zed |Iron Reducer Cap
Neoprene Sealing, Ring

<?) Nylon Bush
Pol ythene Punp P.od Guide

a0 3~Inch (76 mm Gal vanized Iron Pipe Cylinder
20 "Hyl ant' Cyl i nder Liner
20 "Hyl am Triangul ar Pl unger Yoke

<J) Nylon Ball Valve

3<3) Neoprene Valye Seal

N Acrylic Nitrile Rubber Cup Seal
<3* Pol yt hene Seal

"0 Acrylic Nitrile Rubber Cvip"Seal.
' Hyl ant' Fol | over

30 Neoprene Buffer
30 Pol ythene Triangul ar Check Valve C. atie
Nyl on Ball Val vo

M A< A Neoprene Valve Sent
ANA Piilythrne Valve Seal Kftainer
Neoprene Seal ing King
(Milv;niized iron Ketainer Cap

WHO KapsH SI

SOURCE: MJUNKIN, 1977 p. 146 )

A\ e X. e Al | /\VI\/\

» !


NEATPAGEINFO:id=874A567F-D121-42DD-AD68-A2D1740A6499


196

U S. T. (KUVASI) HAND PUWP

U S. T. Hand Punp Description

In 1972, a punp was devel oped at University of Science and
Technol ogy, Kuraasi, CGhana (Figure VII-8).

Above- ground conponents, the punp stand is made of wel ded steel
3-inch dianeter punp stand. The punp handle and punp rod are connected
by a brass bushing and also the handle is linked at the ful crum

Bel ow-ground there is a 3-inch diameter plastic pipe section that
is fixed on the end of the punp stand. A plunger with a |eather cup
seal is cast frombrass. Testing has been carried out at depths up to

30 neters.

This punp is suitable for local manufacture.

G her information is not avail abl e.
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FIGURE VII. 8 U S. T. (kumasi) hand punp

pin bearing
coupl i ng.
Kiis
plastic- Pip«

( SOURCE:

ful crum bearing

Krir~, @ ypi

L>j **j*ev

pl ungar

Drawing : Courtesy A Abroboh-Cudjoa

McJunkin, F.E. 1977 p.  159)
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POVPE A BALANCI ER AND POVWPE A PI EDS PUMP

Pompe a Bal anci er and Ponpe a Pieds are under devel opnent by SI SCOVA
in Dakar, use PVC drop pipe and well casing (also as the punp cylinder),
a steel cable is used as the punp rod. The Ponp a Pieds is operated by

foot using a treadle. Mire information is not avail abl e.
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JAMHP HAND PUMPS

JAVMHP Hand Punp Descri ption

Figure VI1.9 shows the description of the punp

ADVANTAGES AND DI SADVANTAGES

Advant ages

By using a tee piece at the end of the handle, there is a better
nmechani cal advantage than just having a straight handle. The tee piece
makes punpi ng easy.

Di sadvant ages

More lubrication is needed to nake the system work well.

It may not be convenient to change the | eather cup because of the
punp head constructi on.

Al the punphead parts should be dismantl ed. Because the | eather
cup wears out often, one has to keep a supply of cups on hand.

Spout angle and length is not good enough. Children can insert

foreign matter into the punp head.
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FI GURF . JAVHP  Hand Purap

Stout, durable
borehol e or tubewel |
hand punps for
depths to 30 neters

Uilizing an above-ground
piston and cylinder for

3|q?|e village |evel operation
and nai nt enance.

30 mnutes to install wthout
lifting equipment; 5 mnutes to
maintain or change |eather cup
when necessary.

H gh continuous reliability wth

flowrates to 26.5 liters per
mnute with lowwork effort.

(SCURCE:  Méterlines 1984 p.1?)
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Vi, PUMPS W TH NANME

I NTRODUCTI ON
In this chapter, only the names of the followi ng punps were
nmentioned in teclmcal reports or technical journal articles. | list

them here for conpl eteness.

DEEP OR
COUNTRY OF ORI Gl N NANVE a SHALLOW
Bangl adesh Maya No. 6 Shal | ow
Bangl adesh Tar a Shal | ow
Engl and Hand driven ejector n/a
Fr ance Royal e n/a
France and |vory Coast Africa n/ a
Fr ance Maj esti c n/a

Paki st an Si al kot n/ a
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" AFRI CA" PUMP

"Africa" hand punmp is manufactured in France and Ivory Coast,

It is used in West Africa.

FIGURE VIII.1 "Africa" Hand Punp

(SOURCE: McJunkin.F.E. 1977p.|51)
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| X SUMARY OF RESULTS OF HANDPUMPS TESTING AND EXPERI ENCE

DI FFERENT GROUPS OF TESTED PUMPS

TABLE | X. 1. SUMVARY OF RESULTS OF TESTI NG FOR ODA TESTED PUMPS
o Manuf act ur er me‘)/ Ex- Fact or y A Type of Ease
D '(Country of Model shal | ow Cost  per  punp punp Mai nt enance
E origin) & repalrA
A Pet r opunp Hand- op«r at ed
( Sweden) Type 95 Deep 17221.5 (excluding di aphragmatic

B Ver gnet Hydr opoope Deep
(France) Type AC 2
C Denpst er
23 F(CS) Deep

D Mono
TEHgl and) ES 30

E Gl nax Not Deep
(Engl and) st at ed

F Godwi n w51 Deep
( Engl and)

C ABlI Type M Deep

(lvory Coast)

H CSW (Beatty) 1205 Deep
TCS"nada)

J  Monarch P 3 Deep
(Canada)

K Kangar 00 Not Deep
(Hol I and) stated

L I'ndi a Mark 11 Deep
(I'ndi a)

M Cc-sal | en L D5 Deep
(Cnsl and;

pi pe) hose

#421.7
to  50m

(conpl ete

#56. 5
(excl.  pipe
and rod)

#370. A
(conplete to
10m)

#730. 9

(conplete to
2lra)

#865. 5

(conplete to 21m

#358. 3
(Excl. pipe &
r od)

#163 (Excl.  pipe
and rod)

#359

(conplete to 30m

#282.5 (conplete
to 20tn)

#64.9 (excl.
pipe and rod)

#296.8 (conplete
to 20ci)

* rrlico basis late 19:'7/early 19/?- equivalent In #

Koot - opcrul ed'
hydraul i ¢ oper—
ation, diaphra-
gmatic hose

Hand- oper at ed
lift  punp

Hand- oper at ed
rotary, hel i cal
screwtype
operation

Hand- oper at ed
flywheel -1ift
punp

Hand- oper at ed
geared lift  punp

Hand- oper at ed
lift punp

H inl - operated
I ft-purap

Hand- oper at ed
lift puQp

Foot / Sprl ng-

opcrated lift puap 2

Hand- oper at ed
[ift punp

Hand- oper at ed
lift p'.inp

Knee: This Information was coir.plled In 1981 and ban been Included for
conpl eteness.. Many manufacturers, however, have since nodified

their punps as a result of both laboratory tests and field infor-

mation.

SOURCE

FI NAL REPORT. JANUARY 19«]

ABSTRACT OF CDA || ANDPUHPS LABCRATCRY TESTING

I'N
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TABLE | X. (Cont.)

Resul ts of Endurance Test

Hour's Fail ures Per f or mance Reliability \ear

T B R (A R, L
Fa||ed {%hlpsur%‘ng efemen ui np ng el’efent sna

1317 Significant wear in pedal rod guide Acceptable, Fairly good

| ow efficiency
2000 Pedal rod guide worn right through

930 Punp rod broken. 1130/ punp rod Good Poor
broke again. 3037/spilt pin on
hand ful crum bearing fractured

No failures occured. (However, Poor Very good
continual oil |eakage from
gear box)
1323 Water |eaking from punpstand Good Very good Li kel
I nspection covers. 1355/ Handle v 9 {0 be’
fractured m ni mal
No failures occurred Adequat e Excel | ent
No failures occurred Good Good in test uyn|jkely
but sharp to cause
netal / et al probl enms
stops nmay
cause field
probl ens
No failures occured Fairly good Quite good
2772 \Wpoden handl e | oose. Punp rod Good ite good
3692 top gui de bush worn through @ g
251 Spring in punpstand broken Poor Very poor
«00  No spares, punp renoved from test
No failures occurred Fairly good Excellent Unl i kel y
to be a
probl em
No failures occurred Quite good Very Good

Rati ng 1 poor, 5 very good
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SUMARY  OF RESULTS OF TESTING FOR CATR BATCHES |

AND 2 TESTED PUMPS

Manuf act ur er
(Country or
origin)

Model

Kor at

608 A-1 Deep 2957

CTh.-illand:

Dr agon

; No. 2 (D)
i; Japan:

Moyno
. USA)

IV 2.6

| Sept a
; France)

Kenya
; Kenya)

"Bangl adesh;

N ra
(Fi nl and)

AF76

Et hi opi a

Type BP50
(Et hi opi a) yp

VKW A18

(Austri a;

Jetmatl c
(riiilipplnes;

Bandung
(1 ndonesi a)

Sumber /"sh")
Banyu

y Indonesia )

Rating :

Deep/

Ex- Factory A Type of Ease of
shal | ow Cost per punp punp Mai nt enance
i repair '

Hand- oper ated 4

Deep 362D Hand- oper at ed 2
The punp rods

Deep 550c rotate instead

739" of reciprocating
Deep 650° Hand- oper at ed 2
Deep (669) Hand- oper at ed n
Shal | ow (33) Hand- oper at ed
Sucti on
Deep 203*~ Hand- oper at ed 3
Shal | ow (75) T- handl e
f,rce° hand- oper at ed
Deep 15.83A r ot arbyﬁaog%%tl ng .
Deep 32*7 Hand- oper at ed 3
2:2 .l o (54) Hand- oper at ed U
Deep (85) Har d- oper at ed 3

1 poor, 5 very good
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Hour s Fai l ures

3593 Quadrant and Kackj Seized
A029 Handl e Quadrant and Rack

Worn Cut
2487 Handl e For k Broken
2890 Punp Rod Br oken
3207 Punp Rod Broken

3178 Rotor Sei T -ed

107? Spring Repl aced
1318 Sprang Repl aced

153 Connectine: Tube Worn Through
1350 Loose connectdne |link stud
21 55 Se-vere Handle War

1072 Cup Washer and Check Val ve
Wor n Qut

314 Handl e Br oken
2828 3017 Handl es Br oken

152 Crank Wbrn Qut
277 Handl e Br oken
598 Crank Worn CQut
1091 Cabl e Br oken
1945 Cvli nder Jammed

280 Cylinder D slodeed 1024 Handl e
Parts Worn Qut 5149 Punp Rod
Br oken 3857 Punp Rod Broken

809 Cup Washer Split
2018 Cup Washer Split
3017 ClIp Washer Split

248 Handl e Links Wrn 287 Conn
Rod Broken 416 Ful crum Li nk
Wrn 596 989 1076 Conn, Rod
Broken 2474 Plunger Rod Broken
(foot Valve failed) 3123 Handl e
Links Worn 4078 Pluncer Rod Bro-
ken (foot valve failed)
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TABLE IX.2  (Cont.)

Resul ts of Endurance Test

Per f or mance

adequat e aver age-
efficiency

is not adequate for

comuni ty water supply
average efficiency

is not adequate for

communi ty water supply
| ow ef ficiency expensive

adeguate,but expensive
good efficiency

a sinple but cunbersone,
punp. adequade, good effi -

Cl ency, expensive

a verg sinPIe, cheap and
and s urdg suction punp.
Needs to be prined not

suitable for"drinking water

supply, good efficiency

adequate, but require high
l evel skills good efficiency

an inherently sinple punp
adequate, suitable for con;-
munity water supply in deve-
Ioping counti es | nexpensive
| ow efficiency

not suitable for manufacture
in devel opi ng counties awkward
to unc, suitable for comunity
wat er supEI where the main-
tenance skills and facilities
are avail abl e

is not adequate for comunity
wat er supply, low efficiency

is easy to accidentally damage

ajnd_contaninate, good efficienc;
but is not reconmended for drirA

ing water supply

is not suitable for community
wat er supply, good efficiency
i nexpensi ve
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Reliability

Good t he rack

and quadr ant
wll wear in

time but they
can be easily
repl aced

Good

Good 1n test but any

repairs needed in the
field will be difficult

Good

Good i n many

respects could
be mai nt ai ned

locally it is
close to VLOM

Good

Very good

Poor in test but

the nodi fi ed handl e
and crankshaft big
end works well com
pleted the test pro-
gram wi thout failure

Unlikely to be
sufficiently ro-
bust for comunity
wat er supply

Good

Poor

TABLE I X. 2(Cont. .

Wear

Unlikely to be"

a problem

Li kely to be
small with fa-

mly use

Likely to be

smal |

Li kely to be

m m mal

Liker to be smeill a

t hough punmpstand is dlfﬂ
ficult ? "

rapi dl'y when n1sal|gned

o align and wears

Li kely to wear
consi der abl y
when heavily

used

Unlikely to be a problem

More likely to wear
out than break doyrn
the nost likely main-
t enance requirenent

wi |l be replacenment
of the top bush

Li kely to be

smal |

I ntensi ve use will
produce rapi d wear

Smal |

Not good in test
needs nodi fication
to be suitable for
comunity water sup

%gﬂggﬁ handl e pivots

much troubl e
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TABLE | X. 2( Cont . )

+ Was supplied as sh.nllowwell punp with additlon.il conponents for
conversion to deep-well use

0 12 netres nomi nal maxliDuni depth

* Cost if 50 purchased in one order. Figures in () are 1981 prices,
ot herw se 1982.

a Supplied conplete for 20 m depth

b Supplied conplete for deep-well use

c Punp only

d Wth 20 m bel ow ground assenbly

e Punp and cyl i nder

f Wthout connecting rod and rising main
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TABLE I X.3 : SUMVARY OF RESULTS OF TESTI NG FOR CATR BATCH 3
TESTED PUMPS PLUS BLAI R PUWP

Manuf act ur er geienpl;c:);v P[Ji;:* Type of Ea§e of
Country of Mode] vel | ,&pbrgx pump Mai nt e.nan:e
{ Qigin & repair
Abl - Ver gnet Hand- oper at ed hybri d
lvory  Coast France ASM Deep 8363 punp wor ki ng on hy-
(Punpstand);  (Punping draulic principles
el enent)
Hand- oper at ed punp
usi ng the changi ng
Petro vol une of stretched
Sweden) Deep «65 rubber hose to pro-
vi de the punping ac-
tion
Funvmaq
Hondur as/
Deep Not Hand- oper at ed
suppl i ed
Mal dev Not
Mal awi : suppl i ed Hand- oper at ed

Hand- oper at ed, t he
Shal | ow 13.50  m operator pulls di-
Bangl adesh  rectly on the plun-
ger rod by means of
a T-handl e

Rower
¢Bangl adeshi

Vol anr a
T ands: Deep B"5'' It uses a heavy fly-
J Netherl ands; wheel hand- oper at ed
punp
Bl air
(Zi nmbabwe) Shal | ow H3 Hand- oper at ed
* Cost if 50" purchased in one order
t The Ml dev is a punpstand only. A bel ow-ground assembly is under
devel opnent for deep wells. L

a Supplied conplete for 20 m depth.

Rating : 1 poor, 5 very good
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Hour s

3127
3644

3127

2188
2409
2426
2918
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TABLE | X, 3( Cont . )

Resul ts of Endurance Test

Fai |l ures

See paKe 212

PunRing el ement seized in anchor
Anchor "coul d not be rel eased

Punpi ng el ement split

Foot valve flap broken away, Punp
rod bent, severe damage to cylin-er
der bore

Rising main not secure in punpstand
Leaki ng around rising nain inside
punpst and

See page 213

Punp. had withstood over six mllion
punpi ng strokes without single break-
age and nmini mal wear

Per f or mance

Is sinple to install and to
mai ntal n bel ow ground cont
ponents | ow efficiency, exn
Pen5|ve punpstand I'S unsul -
able for conmunity water

supply

is not adequate for com
munity water supply | ow
ef ficiency

Adequate for community
wat er suppl y, aver age
efficiency

Clearly designed to use
appropri ate manufactur-
ing skills with VLOMin
m nd good efficiency,in-
expensi ve

A true VLOM punp suitable
for lowlift irrigation

If the nodifications
prove to be successfu

in future tests, it nay
be suitable for comunity
wat er supply

Clearly designed to use

appropriate manufactur -

ing skills with VLOMin

m nd good efficiency,in-
expensi ve
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Reliability

Punpstand is not re-
IigBIe

Good

Good except for foot
val ve probl ems not ed

A robust punpstand but
still requiring some

devel opnent. of "t he ne-
thog oPnF|X|ng the ris-
ing main

Very good
Two types of cylinder

as supplied in test
proved to be unreliable

I n use

Very good

TABLE | X. 3(Cont.)

Wear

Downhol e anchor
unsui tabl e for
use in [iPVC pipe

The broken parts
of the foot valve
becane entangl ed
in the plunger,
bent the punp rod

and caused severe

damage to the cy-
I'i nder bore

Unlikely to be a
problemall wear-ng

Ing parts are easy
to repl ace

211
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Abi - Ver gnet Punp

Breakdowns are shown In bold type. TABLE | X. 3(Cont.)
I burs: 1042 7063 3125 4167
17 ! ! 1
1 167 1 1087 1829 1 2645 29X
0 247 1306
I nspecti on I nspection I nspection | I nspection I nspecti on
andpf ul and vol uce and 'V0| uoe J and vol une and TA une
per f or mance flow test flowtest 1 flow test flow test
test | i { |
! ! 1 1 !
! ! ! ! L A
Ifather seals Textile sads FE pciaory
i i | - I's
oa prinfixy seal's wora dm% tod . |H\35{SY vom out sea
pLugger worn 0l ] l ; U enm J ] Seals worn repl aoed wxnouc
out - replaced wxmut | out pol yet f ayl eae
ty pol yetfaylene Bol t farokea
€N priaocy [
plugger tod |

BE FcJnary Aytal pcJoaiy
seal s WBm out seal s vom out

rqilaced fay replaced Briau
acetal tPTtilp cords
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Vol ant a

Breakdowns are shown In bold type.

Cylinder Type 1

213

TABLE |X. 3 (Cont.)

Kxirs 1027 2094 3125 Al64
o 1 2024 1 AR 1 3451 3699 !
I nspecti on 1 1 1 |nspection | | !
& fuu per- Inspection & | I nspecti on & vol e flow I nspecti on
formance test voluoe flow 1 & vol uoe flow 1 | I & ol
1 1 1 C'le top ptormance
QuCe top Ghle thinle | tixiih  test
F13riiTg plrt- broken at i oint
bcoken boLtun 1 Erol oen
dhLe tbbU jt QM fhinhle
fatol cBa at | axi ken at both
Inttca cnnnprrtnn top and bottxn
repined Iy timpd
Cylinder Type 2
Ifours 1027 2094 3125 4164
0 1 ! 1 ! T VT
I nspection I nspection & Inspeclion ] l |n5pem0n & Ins .
\ pection &
& full VOLUDE flow  yoiwf| of voluie flow full per-
tpg;formamce ‘ 1 1 1 . formance test
itBtop | Ifial dqg joints
IXIng point | nrl'sTggmain
Ixclcen 1

Clrlinder 's30A-

Jod@Bd' inrl sine
Doi n

CatH thiirf)lp
bcol osi at bottcn
oonectica

Unbel s fiax

brdken tbiaiile

on bottos ccDoectiaa
TATQPY plAyrgi¥1" to

eei 2E - tirintle

stntri] pillpy
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X. CONCLUSI ON

CONCLUSI ON FOR HANDPUMPS

One of the nmost inportant factors of successful water supply

projects is a reliable punp to ensure satisfactory operation. |n nost
devel oping countries the majority of the people are still in a | ow
i ncone bracket, living in rural areas with a shortage of technical

physi cal and financial resources. Their demands are for | ow cost water
supply equi pnent which is easily maintained fromlocally avail able
resources (such as raw materials and spare parts) and al so which can be
operated or repaired by sem -skilled or unskilled villagers. |In rura
areas the financial considerations are a very severe constraint, thus
technical sinplicity and | ow cost are essenti al

The typical |ever-operated, single action (cylinder) reciprocating
(pl unger) handpunps installed in devel oping countries were originally
desi gned and nmanufactured for single families in Europe and North
Anerica and could not stand up to villager use in rural areas where each
punp served up to 100 or even 1000 people. Typically the punps and
spare parts used in devel oping countries are inported. Also the punps
are made mainly of cast iron and steel. They are not only expensive,
but also are not readily available |ocally, because the configurations
of the punp make them heavy and conplex. Thus, they could not be

repaired by villagers with little skill and without lifting equi prent
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and special tools. The inported conponents result in [ong del ays
causi ng the broken punps to not be repaired. High failure rate of the
conventional manual punps is comon during the past decade in devel oping
countri es.

Through all the handpunp | aboratory and field testing the results
clearly indicate that none of the punps will universally function under
all environnmental conditions or with all user groups. Al the punps
show sone conprom ses between ease of operation, performance, ease of
installation and mai nt enance, expense and durability.

The selection of the appropriate punps for rural water supply use
depends upon | ocal conditions. However, sone basic conditions should be
fulfilled. The npst inportant are to ensure an adequate quantity of
delivered water at appropriate hydraulic lift and to fit in with |oca
cultural and geographical environments. |In addition, the punps

installed in devel oping countries normally should neet the criteria

which foll ow

1) MADE IN COUNTRY CF USE

I deal |y the design should be sinple enough to be manufactured in the
country of use and require a mnimmof inported parts or materi al
However in devel oping countries not yet industrialized or with l[inited
resources this may not be possible. In such cases a sinple design
remai ns inportant. The choice would have to be fromoutside the country
of use but froma source which can be depended upon and with attention

to transportation distance and transportation facilities.
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2) TROUBLE-FRER  OPERATI ON

A new handpunp nust have a trouble-free operational span, after
installation, of at |east one year. It nust be selected to nmeet the
needs of the service population, in general about 300 peopl e.

3) PRICE

The price of a punp is inportant, but the reliability and quality of
the punp are even nore inportant. It has sonetines happened that
desi gners and nmanufacturers having realized the need for an affordable
or sinple punp, have installed "cheap" punps which are made of |ow
quality materials. The result is disillusioning and the beneficiaries
(villagers, users) began a natural and inevitable return to traditional -
often polluted - water sources.

4) EASE OF INSTALLATION

Environnmental conditions, available materials, and |evel of
expertise of those expected to adopt and maintain the punp nust be taken
into account. The quality of the initial installation governs the
duration that the punp will function wthout breakdowns and its
subsequent maintenance requirenents. Therefore sinplification of
installation is very inportant. |Installation should be possible using
common tools without the use of special lifting equipnent, using sinple
skills and m ni mum manpower.

5) EASE TO OPERATE

Ease of operation is an inportant consideration, because
traditionally women and ol der children are nost often the ones who carry
the water. The punp, therefore should be capabl e of operation by wonen

and ol der children using mninmal force.
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6) EASE OF MAI NTENANCE

This is related to sinple design and the elimnation of the high
costs of routine maintenance and repairs. One can assune that any
needed mai ntenance or repair will have to be nmade by soneone with little
technical skill, therefore ease of maintenance and repair is essential

7) HYG ENE

One of the key considerations of a water supply project is the
public health factor. There are two aspects which should be nentioned.
First, the handpunp itself should keep out all possible sources of
contani nation. The punp head should be totally enclosed so that there
is no chance of pollution to the tube well through the punp head, and
the punp stand construction should be sealed at the top of the well.
Second is that the well structure must not only be strong enough to

support the punp and its users, but it also nust be capable of keeping

out all sources of contam nation.

CONCLUSI ON: SUMVARY COF RECOMMVENDED HANDPUMPS FOR RURAL WATER SUPPUf ' S
I N DEVELOPI NG COUNTRI ES

Wth regard to the installation of hand punps in devel opi ng
countries, the follow ng factors shoul d be consi dered:

If the population to be served does not grasp fromthe outset the
i nportance of clean drinking water, then nmaterial aid will not be
effectively utilized. It is only when the population is itself

convinced of the necessity for safe drinking water, that they wll

actively seek all available neans to inprove the condition of their

supply; then even a mininmum of aid can often achi eve maxi numresults.
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Al'l too often, however, international support to devel oping countries
fails to achieve its goals despite vast quantities of technical and
material aid because the local population is not conmitted to the
program Thus, upon conpletion of the project and with the departure of
the foreign advisers, the project is not adequately or efficiently

maei ntained - at a trenendous loss for all concerned. Accordingly, any
study of handpunps for devel oping countries nust also consider this
factor of self-notivation, initiative and conmtnment on the part of an

i nformed | ocal popul ation.

Sel ection of handpunps is not sinply a question of dealing with the
design of a punp, but with the functioning of the whole system A
handpunp is a systemw th several conponents. |f one of those conponents
mal functions, the entire system breaks down and water is no | onger
delivered. Thus, a thorough understanding of such facts as how this punp
functions, what can go wong, and what conponents wear out the fastest,
is essential for adequate maintenance. Up to now, it appears that too
little attention has been given to this aspect of handpunp technol ogy.
Therefore there nust be a concerted effort to sensitize and educate all
users not only on how the systemworks, but also onits limtations, to
ensure that punps function correctly. In other words, the rural water
supply managers, planners and participants should al ways keep the
fol lowing five areas of handpunp project-related activities in mind
these are identified as the major issues for the International Drinking

Water Supply and Sanitation Decade by United Nations Devel opment Programme:
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1) rural enphasis and comunity participation
2) education and conmuni cation support
3) training required personnel

4) choosing the right technol ogies

5) nmmi nt enance.

The purpose of installing a punmp is to withdraw water, but this can not
be done without a good well site and proper construction of the
bor ehol es.

The borehole is the nost inportant factor deternmining the
performance of a water point. Wlls should be properly devel oped and
only when sand intrusion into the well is seen to be limted is it
really worth thinking about inprovenment of punp design and nmanufacture.
Sand wi Il destroy any punmp. None of the variety of different punps
installed on the correctly constructed borehol es has broken down in 15
mont hs of operation (Wrld Water, 1982). So one should first know the
hydrol ogy of the place where it is proposed to set up the punp.

Wth regard to the selection of handpunps the follow ng table,
Sunmary of Recommended Handpunps for Rural Water Supplies in Devel oping
Countries, is provided based upon a review of available data on 65 punps
from 30 countries.

These are the eight punps | recommend after studying all available
i nformation about sixty-five handpunps. Punp in dotted box is
recommended as the best punp in its category. Punps in solid boxes are

recommended as punps that are better than the others but not equal to

the "best".
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NAt « CF HANDPUMP/
COUNTRY CF CFIG N

DEEP VELL PUMPS

Dl Korat 608- A/ Thai |l and)

[) lujnsallen/fciielandt

3) Vol ant a/ Net her | ands

4) Nept al France

SHAI Ji CW WEI L PUMPS
i >)| Mai dev/ Mai awi

6) New No. 6/
Bangl adesh

7)1 airZzl AJfiwed

8) Ethiopial Ethic”a

SI WMWYV OF HHXMVENI ED HANDPUMES FCE RURAL WATER SUPPLI ES | N EEVELOPINS OO M | EES

(TFT

$295 to 20 m
(1982) (a)

$2968 to 20 m
(a) (late 1977
early 1978

$845 to 20 m
(a)

$650 to 20 m
(1982) (a)

n/a; punp head
only tested (a)

$33 (1981)
(a)

90-nm punp is
approxi mately
$143. 60-nin nmass-

produced version
is $57 (b)

$75 (1981) (a)

SUri ABI E F(» COMUNI TY DRI NKI't C WATER SUPPLI ES

0 H raising
liters/stroke wat er head (m

J vrork input
Joul es/ stroke

0. 36 25 175

40 stroke/ ndn: =65 n/a; adult can

0.35 easily operate

0.61 25 162

0.38 25 130

0. 47 7 53

1.29 7 134

0. 58 6 Young t een-ager
can oper ate
easily.

0. 60 112

RESI STANCE TO
GDNEAM nr i ON

Good

GDod

Spout may be con-
tam nated by ani mal

Gbod

Very good

Susceptible to
contam nation: not

suitable for drinking

wat er supply

Gbod

Spout can be con-

tam nated by feca
contam nation

MANI FACr URE | N
DEVELOPI NG ( DUNTRY

| feeds effective

quality control

Suitable for tianufacture
in devel oping countries

Needs effective quality

control and specia
skills

The pol yester cable at
the top of the punp rod
is aproprietary iten?

ffeeds effective quality

control artl special
skills

Requires special skills

[feeds effective quality
contro

Sui tabl e for nanufacture
in devel opi ng country
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Ease of |nstal

HANDFUMP  PECPLE
NUMBER NEEI ED

DEEP WELL PUMPS

1) 2
2) 2
3)
4)

31ALLCW VELL PUWPS

5) 2
6) 1
7) 2
8)

1(2 adaJ)ted rom A Vor| d Bank Techni cal Paé)er ISSI\QZS3 1494: Mo, 19(1984)
hese are Che eight puips | recomerri aft avai | abl e infonnation "Xt sixty-

Punp in dotted box IS reconnended as best punp. R mps in solid boxes are recontiended as better punps.

LI FTI NG
TACKE
NEEDED

yes

no

no

yes

No, if
plastic
rising
nain is

needed

no

no

Ease of Mai ntenance —

HCW THE BEDCW
O'DUND OOVPDNENI S

Punpstand mist first be 2

partially dismantled

Punmpstand i s not
needed to renove from
the wel | head

Wt hout the need to 2

renmove the rising min

The punpstand is not
needed to renove from
the wel | head

Not necessary to

extract

Not necessary to

extract

The punpstand is not
needed to renove from
the wel | head

no The top bush in the

punpst and need be

renoved

i studying all

ffi OPLE
CAN BE EXTRACTED NEEI ED

REGVAR

MALNTEI A~ JCE PEOPLE
| TEM NEKDx | )

Regul ar | ubri - 2

cation is required

Require frequent 2
I ubrication on

bal | bearings

Ti ghtening the 2
gland at the top
of the connecting rod

The bearings maybe 2
repl aced vhen
necessary.

The joint betv*en 1
the rising nain and
the punpstand may need
frequent attention

to keep it watertight

Requi res frequent 1
attention to the

planter and check val ve

The only mainten- 1
ance is to clean
the foot valve

Repl acenent of the 1
top bush is easy

UKI I NG
TACKLE
NEEDED

yes

no

no

ves

no

no

no

no

Ease of Repair ---

THE CRI TERI A CF
| DEAL HANDPUMP
MEI BY EACH PUWP

1,2,3,7

1,2,4,57

2,4,5,6

2,4,57

1.2.4.5,6,7

1,2,3,4,6

1,2,3,4,56,7

1.2,3,4,6

(b) adapted fromEnfo. vol. 5 no. 2 (1983)
five pui ]

S.

RAPE FOR CHOOSI NG
OF RURAL WATER
SUPPLY

Better

Better

Cbod

Cbod

Better

OXKl

The best

G3od
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j a. RECOMMVENDATI ONS

| mprovenent of the Handpunps

The fol low ng are recomended inprovenents in the design of
handpunps.

1. Standardization of punp conponents to sinplify repair and
mai ntenance. Proliferation of hand punp nodels in a single program
| eads to difficult maintenance problenms ~ inventories, spare parts,
purchasing, lubricants, training, etc*

2. The use of lightweight but strong parts. Plastic extrusion
moul ding is predom nant in devel oping countries. Use of plastics
conponents will mean that, in nost cases, a trained villager will be
able to renove the punp cylinder, piston and drop-pipe for repair,
elimnating the need for heavy lifting gear.

3. The handpunmp conponents |ikely to wear out should be
| nexpensi ve, easily accessible and capable of being installed by those
who have to maintain the ptnp. War on such parts shoul d be seen
easily. The wear should not cause the punp to be taken out of use.

The trouble-free operational |ife of a handpunmp is not only
dependent on the quality of the punp but also on the quality control of
installation. The quality of initial installation controls the punp
durability and its subsequent maintenance requirenents.

A major consideration of the success of the rural Vater supply
systemlies with the participation of the village comunities. Wen
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each comunity is asked to pay a regular fee to maintain the punp, they
feel the water supply belongs to themand are more willing to take care
of it.

To conplete the VLOM concept, training is needed at a |ower |evel of
expertise to enable local villagers to handle sinple but inportant
tasks, such as lubricating punps at certain periods, repairing concrete
wel | structures, and painting exposed punp parts to prevent rust.

A sinple admnistrative system shoul d be established through which

maj or punp problems can be reported to higher authorities.
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11,
12,

13
14.
15,
16.
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APPENDI CES A. |,ist of Punps Considered in tiie Beport

Country

of

Oigin
Austri a
Bangl adesh

Bangl adesh

Bangl adesh

Bangl adesh

Bangl adesh

Bangl adesh
Bel gi um

Bel gi um

Bot swana
Br azi |
Canada
Canada

Canada

Chi na
Engl and
Engl and

Engl and

Engl and

Deep*
Nane or
Shal | ow
Vew Al 8 Deep
New No. 6 Shal | ow
Rower Shal | ow
G oo
Tredl e n/ a
Maya No. 6 Shal | ow
Tar a Shal | ow
Depl echi n Deep
Duba Tropic Punp Deep
Stewarts & Lloydis — na
Mar unby Shal | ow
Monar ch Deep
Waterloo (IDRC)  sShall ow
GSWL205 Deep
SYB- 100 Shal | ow
Consal | en LD5 Deep
Mono ES30 Deep
C i max Deep
Godwi n W H51 Deep

I nformati on
Avai |l abl e

D LT
D, LT, FE
D LT, FE

FE

FE

D, LT, FE
D, LT, FE

LT, M

D, LT, FE
D LT, FE
LT, M

LT, M

i

157- 156
i,.9 574,
77-79
A5 .
175
201
201

i +6-U7
181

182- 183
150
80

125-126
176

| 8i ~- 185
92-99

100- 105

176

177-179

230

Comment

Recomen

Recommenc


NEATPAGEINFO:id=2D33C5BA-3DE4-4B8D-991F-865BF7EF0DAA


Country
of Nane
Origin
Engl and Hand driven
ej ector
Ethiopia  Ethiopia BP50
Fi nl and Nira AF76
France Hydr o- Ponpe
Ver gnet
Fr ance Nept a
France Royal e
France and A La
Ivory coast
France Maj estic
Ger many Kar di a
Ger many Tur ni
Ghana U S T. (KUMASI)
Hol I and ESW 81(82)
Hol I and Kangar 0o
Hol | and Vol ant a
Hol | and SWN 81(82)
Hondur as Fungmagq
I'ndi a India Mark 11
I ndi a Bangal or e
Indi a ~ Shol apur
(Mssion, Jalna)
I ndonesi a Bandung
| ndonesi a Sumber  Bangu

Deep

or
Shal | ow

n/a

Shal | ow

Deep

Deep

Deep

n/ a

Deep

Bot h

Deep

Deep

Deep

Deep

Deep

Deep

Deep

Deep
Deep

Shal | ow

Deep

I nformati on
Avai | abl e

N

D LT
D, LT, FE

D, LT, FE

D LT

D LT, FE

D, LT, FE

FE

DT T,FE

D, LT, FE

DI, T

D, LT, FE

D LT

D LT

Page

201

157- 159
™-76

106- no

160- 162

201

202

201

119-121

122-121+

196- 197

175

116-118
21-29

186- 188

163- 165

81-91

193- 195

189- 192

166- 168

169-171

231

Conmment

Recomended

Recomended

Recomended
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C(o)#‘ntl\ll;ayrre or Infor. Tialion = 1 &je
. P vai | abl e No.

lvory  Coast ABI Deep D, IT,I""'r. " 29

Erance Abi - Vergnet ASM  peep D I/r,F" VOT?
Japan DrogoArohp, Mo 2¢@) oeer Deep DI.T VIZ- Vi,
Japan Lucky Shal | ow D, FK 171-1: /77
Kenya Kenya Deep 55_so0
Mal aw Mal dev Shal | ow 3b-AF3 l-eci;ri.i:
N,gerial/ Bantsowe Shal $reweD, I "1-; 173-17)1:A
Paki st an Si al kot n/ a 201

Pa(gjua New L9cal experinental Shallow FF 175

I nea shal | ow wel punps
Philippines O ayton-Mrks | ntermediate FF' /A
and Deep

Philippines Jetmatic Deep IALT,!"":'- 6CU",
Senegal Ponpe a Balancier n/a v el
Senegal Ponpe a Pieds n/ a \4 198
Sri Lanka Sar vodaya n/ a pi ? '73
Sweden Petro Deep D, I T, FE 60- 63
Tanzani a Shinyanga  Shallow D, FF 1/ 48-1/ 19
Thai | and Kor at 608A- 1 Deep D!, " FF AN [ A8 a:iecori;
Thai l and Plastic Pipe Bot h D, FF 139- Hf 2

USA Denpst er Bot h D, LT, FF 127-128

e

‘. 0110
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Cogpt ry Nane m;rep I nf O-I" mati on Page o

Qigin Shal | ow Avai |l abl e No. CO Ti nent

UsA JAVHP Deep Y 199- 200

USAI D Battell e/ AID Bot h D, LT, FE 111- 115

USA, Canada Moy no Deep D LT, FE 30- 35

Zi mbabwe Bl air Shal | ow D. FE 131-138 Recomrended
n/a Bour ga n/ a FE "y 175

D —detail ed description

LT —i ndependent | aboratory testing
FE —field experience

N —nanme only

M —manufacturers informati on

*Deep(="6m; Shal | ow( <6ra)
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B. Addresses X Manufacturers of Reconmended Tunps

BLAI R

Manuf act ur er

Addr ess /

NMAL DEV

Manuf act ur er

Addr ess

NEW NO. 6

Manuf act ur er

Addr ess

ETHHOPIA TYPE  BPS50

Manuf act ur er

Addr ess

CONSALLEN

Manuf act ur er

Addr ess

Prodorite ( PVT.) Ltd.,

21 Leyl and Road, Ardbennie Industrial

P. O oX 2887, Harare.
Zi nbabwe

Petrol eum Services (Malaw ) Ltd,

Box 1900,

Bl antyre,
Mal awi .

Engi neers Wod Steel Industries Ltd.,

67 Tejgaon Industrial Area,
DHAKA- 8,
Bangl adesh

E. WW C. A

UNI CEF,

PO Box 1169,
ADDI S ABABA,
Et hi opi a.

Consal | en Punps Ltd.,

234

Sites,

291 High Street, Epping, Essex CM6 /+BY U K

Uni t ed Ki ngdom
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KORAT 608 A-1

Manuf act ur er

Addr ess

VOLANTA

Manuf act ur er

Addr ess

NEPTA

Manuf act ur er

Addr ess

Saha Kol karn Factory

94-96 Soi Sukapi ban 2,
Ram ntra,
Bangkhen,

BANGKCK,
Thai | and.

Jansen Venneboer B. V.

| ndustrieweg 4,

Post bus 12, 8130 AA Wjhe
The Net herl ands

Bri au SA

BP 0903,
37009 Tours Cedex,
FRANCE

2T
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