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TECHNICAL REPORT

TECHNICAL ASSISTANCE TO THE .
BOLGATANGA COMMUNI TY WATER AND SANITATION MANAGEMENT PILOT PROJECT

BACKGROUND:

Handpumps can be classified according to the depth from which they
draw water - low-11ft and high-1ift pumps. The conventiona)l handpumps are
reciprocating single action positive displacement pumps; but Diaphragm Force
pumps and Rotary Screw pumps are also common. o

a. Low-1ift Pumps can further be divided into suction pumps and direct action
pumps. _ .

Suction Pumps draw water from depths up to 7 meters by creating a
partial vacuum in the rising main thereby bringing water to the surface by
utilizing atmospheric pressure. The main advantage of suction pumps are their
low cost and ease of installation and repair, as all the moving parts are _
above ground. The main disadvantages are ths limitation in pumping 1ift and
the need of priming in case of a defective plunger seal. Because of its }
simplicity and low cost there are many more suction pumps in the world than

any other type of, handpumps. . :

Direct Action Pumps are suitable for 11fting water up to 12 meters
of pumping 1ift. The primary identifying feature of this type of pump is the -
elimination of a lever or fly-wheel to create a mechan1cal advantage, which
restricts the depth from which water can be drawn. Because of the use of
1ight~weight manufacturing materials for the pump the maintenance is
reasonably simple, It does not require priming as do suction pumps and has a

high discharge rate. -

b. High-1ift Pumps must have the pumping elements submerged below the water
table. With this type of pump water can be 1ifted up to 45 meters or more,
depending on the effort the users are willing to extend ‘for progressively less
water. 1In general handpumps are not appropriate for 1ift beyond 45 meters.

Reciprocating Pumps, as the name implies, 1ift water by the
reciprocating action of the plunger. The mechanical advantage needed to
balance the force on the handie to the lavel that can be applied-manually is
provided by a lever or fly-wheel. The main disadvantages have been the
difficulty of repairing below ground components and the wearing of bearings
above ground. A minor repair such as replacement of the plunger seal also
calls for major efforts involving disconnecting the rising main and cylinder.
Because of amount of effort required, minor repairs such as this are ignored
until a major problem arises. o !‘NM

Progressiva Cavity Pumps 11ft water by turn1ng an accurately
mach1ned rotor within a rubber stator. The pump is operated by two rotary
handles whose motion is transmitted.to the pump rods through a gear box in the|

i

pump head. The rotary motion of rotor pushes water trappqd vwithin the pockets:
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formed by the rotor and the stator. Like reciprocating pumps, the repair of
this type of pump has also proved difficult.

Diaphragm Pumps 11ft water through a]ternate stretching and
relaxing of an elastic diaphragm placed inside a rigid cylinder and submerged
below the water table. When the diaphragm expands the water inside the
cylinder is forced intoc the discharge pipe and when it contracts, water is
drawn into the cyiinder through inlet ¢heck valve. The operating force is
provided by a pilot piston and cylinder at ground level that forces water 1nto
the diaphragm through a pilot pipe. The main advantage of this type of pump .
is that the below ground components can be/removed easiﬂy Their
disadvantages is the high cost of diaphragm and frequent maintenance of pilot -

plunger.

NEW APPROACHES:

Replacement of the plunger seals is one of the narmal major
repairs on reciprocating pumps. Traditional handpumps have a big diameter
cyiinder and smaller diameter rising main. This type of -arrangement means all
below ground components must be extracted from the well in order to have
access to the plunger, Efforts have been made to redesign the pumps such that
the plunger can be extracted without disturbing the rising main. The use of
large diameter PVC rising main have made this possibie,

f T

The introduction of quick disconnect type rod connectors and open
top cylinders have revolutionised maintenance systems. Adoption of such
modifications have made the handpumps simple enough to be maintained by less.
skilled village mechanics with minimum tool requirements.

Traditional handpumps use a fixed mechanical advantage and change
the cylinder diameter to achieve optimum the combination of handle force and
discharge rate. Various components are alsc designed for the maximum load
taken by them. This requires stocking different sizes of components. Keeping
simplicity in mind, the-alternate approach taken is to keep the diameter of
cylinder fixed and vary the mechanical advantage and to use the same size of
parts at differant places even if they are over sized in some places. This -
minimises stocking different size'of components. , :

It has been learnt from different water supply projects that
installing a system is not as difficult as keeping it operational. The
current handpump maintenance system in Ghana is heavily supported by external
donors. This type of centralised maintenance system can be effective but
requires considerable sum of money to operate and cannot be sustained once the
donors pull out. A major area of concern in the rural water sector involves
the identification of a sustainable means of maintaining the systems which
have been installed. _ _

It is aTso well recognised that the communities should be involved
in all aspects of planning, implementation, operation, and in the management
of maintenance of rural water supply projects. As long as the communities do
not feel responsible for their water point these systems will not remain
operational for vary long. If the system is made simple ‘and easy theke is
mora chances of sustainability. '

¢
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To make the systems simp]a the handpumps have be?n red$algnzgwsq
that they can be repaired with simple tools by village mec?anmﬁia ,
generation of handpumps are designed keeping VLOM concept 1in .

Tha UST handpuhp made in Ghana has adoptgd some o: thgiﬁpq§¥ than
\concepts to make it simple to repair. This hggdg:ﬂgagiegnaizhzgt D g il
umps as the plungsr can 1 tr
:?ziﬁgaggﬁgona;hzagggs gre threaded and 1t needs var1ous'too1s to work on i

The footvalve is not extractable. . v

AFRIDEV HANDPUMP

Tha Afridev is $‘1aver-act10n deep well handpunp suitable for
pumping 1ift of up to 45 meters. o

The pumpstand is available in two forms - a galvanised all staal :
fabrication which makes a replacement of old handpumps easier and a concrete
pedestal which should be constructed during the construction of the apron. 1In
both the cases the handpump 1s supplied with a T-bar handle which can be fixed
to one of the three positions according to the pumping 1ift to minimise the
force on the rods and bearings to make the operation easy.

The use of single size of bolts and nuts has minimised the number
of tools required for maintenance. The bolt on the pump head and the nuts on
the hanger and fulcrum pins are free to rotate by hand but cannot be removed
thus eliminating accidental lors during maintenance. The same spanner can be
used to support the weight of the rods during replacement of hanger bearings.

The fulcrum and handle bearings are identical having concentric
plastic bushings which can be hand fitted. The plunger and footvalve are also
identical components with rubber valve bobbins and plungar seals.

The cylinder is a 50 mm ID long stéin]ess étee] or brass tube

fixed into uP¥C pipe. At the bottom of the cylinder a foot valve receptacle
and a suction tube are glued. ‘ '

'
The standard rising malns are 63mm OD UPVC pipes which are joined

by solvent cement. The rising mains are suspended from tha pump stand using a
compressed rubber cone. i ‘

The pumprods ars 10 wm diameter ga]vanised'dr stainless staeel with
welded connectors at the ends to facilitate easy installetion or removal of

the plunger and rods without any tools. At each rod connector a centralisar
is provided. , g '

Since 1t has an cpen top cylinder, the plunger and the foot valve
are extractable. A footvalve fishing tool and special spanner (supplied with
the pump) are the only tools required for normal maintenai:.a of the pump.
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AFRIDEV DIRECT ACTION

e for a pumping 1ift of up to 10 meters.
nd footvalve assemblies. The

footvalve receptacle and a

This handpump 1s suita?1 1 pun
It uses standard Afridev rising main, piung
cylinder is thick walled long uPVC pipe with a
suction tube glued at the bottom.

with both ends plugged to make it
handle are connected to the rod by eye
ds are glued together with solvent
1on bushing which alse acts as a

The rods are 38mm dia gipﬁs
irti the
airtight. The plunger assembly an
and hook connector and the rast of the ro
cement. The T’ handle passes through a ny
top cap for the pumphead.

The plunger assembly and the foot valve can be axtracted without
dtaconnanting the rising matin. :

AQUADEY

Aquadev 1s also lever operated deep well handpump manufacturad by
Mono Company of England. Though Afridev and Aquadev handpumps look similar
and manpufactured with same concept in mind the unique difference betweesn the
two is the way the rods are connected. 4

1
The rising mains are 63 mm OD and 5.8 meters in length. To
minimise the number of tools required to do the servicing, the footvalve is
connected to the plunger assembly with a short piece of nylcn cord so that the
footvalve is pulled together with the plunger.

The rods are 9 mm diameter stainless steel with the ends formed in
the shape of a nail head. Tww small plastic pieces hold two rods end to end
and a plastic sleeve, which also acts like a rod centraliser secures the two
plasic picces togather.

A socket spanner is the only toc) raquirsd to make repairs.

VOLANTA

The Volanta ig a doep wall reciprocating har<pisn driven by
rotation of a large fly-wheel. A crank and connacting rod canverts the rolary’
motion of the fly-wheel to rec’pracating motion which 4a Lransmitted to the
plungar through the rods.

The pump stand consists of an all etas! o~ conarete pedastal with
a crankshaft running on a pair of large self-aligniag bali besarings. A
qonnect1ng rod with a pair of smaller self-aligning ball bearings at sach end
Joins the crankshaft to the guide rod. e stroke langth can be adjusted for
different pumping 1ift by attaching the cennecting rod o the appropriate hole
on the plate welded to the crartsiift,
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‘section of the rising main is used a
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The cylinder is a glass fiber reinforced epoxy resin tube with
stainless steel end caps and a seal-less stainless steel plunger. Moided
rubber check valves with brass weight are fitted in the plunger and footvalve
and a 0.1 mm slot size screen is placed at the intake. The cylinder assembly
rasts on a conical sleeve at the bottom of the rising main and can ba Egmoved

along with the rods.

The 75 mm OD uPVC rising mains are joined by solvent cement. B8 mm
stainless steel pump rods are with eye and hook connectors and a plastic rod
centraliser is bolted to each rod. :

No tool is required for standard servicing but a few tools and a

,_mechan1ca11y skilled person are required to.replace the crankshaft bearings.

NIRA AF-85

Tﬁe NIRA pump is a direct action shallow well handpump b
manufactured in Finland. . The pump can be very.effectively used for 1ifting
water from a depth of 10 meters or less.

1

It uses 64 mm OD HDP pipas ‘as rising mains and 40 mm OD HDP pipes

as rods. The velve and the plungaer i
Somponent S5 the. pums oy azd Tghanaﬁzta are made_of p’ast1c. The only metal

The rising main and air-tight hollow rod have threaded connecfioné-

and can be tightened or. loosened very easily without any tools. The lower

to tho o s a cylinder and a footvalve
e Fstog main b, chy GLounar. | The plungar can bo"roncied uithout renoying
main, - ‘ valve is accessible only ' her pulling the rising

A special 'F’ spanner (spanner in the shapg ~f F) and an allen key

are ine only tools required for servicing

L)
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HANDPUMP CHARACTERISTICS
|
________________ Afridev  AFD-dir Aquadav Volanta N1ra
"—--”"———"--'—*-"———*-"--*"“"“*---*——“"--"~*“f"j“*“**7"*r ““““““““
Pump M
No. of Pumps _ 14 1 16 12 8
No. Installed 13 A 14 12 8
Model Deép . Shallow Deep Deep Shallow
\\v l -
Made in Kenya Kenya England Burkina Finland
Cylinder . o ,
Make ' ~Afridev Afridev Mono - Volanta Nira
Material S Lining UPVC S8 Lining:. Fiberglass  HDP
Diameter (mm) . 50 50 50 - 50 51.5
Stroke (mm) 225 810% 225 Adjustable 375
Swept Volume (1ts) 0.44 1.60 . 0D.44 ° 0.18-0.61 0.78
Rising Main !
Material uPv_C uPvC uPve uPvC HDP
Diameter OD (mm) 63 K 63 75 64
______________________________ o o k8 e 7 £k e e e e o o
Pump _Rod
Material Stenl| upPve 8.85ten] 5. 5teel HTP
Diameter (mm) 2 38 3 8 ! AQ
Maximum Lift (m) 15 12 45« AB 12
Cylinder Setting (m) 11.0 - 12 11,0 - to,0 - 7.0 -
ST AN B 27,9 AL F 13.5
SHL (m) B.O o= 2.0 3.4 -~ 4.0 - RGN
26,0 15,0 4.6 8,2
NOTE: : . = ‘
AFD~dir - ATricev Rirsct Aciion Haﬂﬁlﬂrﬁ
Nira - Mira AF-15 Direct A«d1;n Hervlpnmp
SWL ~ Static Wataer fevel ‘ , ‘
* o SBhroke Taneth dg 816 mm but nub practical to se
- mora then 400 pm C '

3 : v{j;



PRQBLEMS

The age of the handpumps in the field varies from 3 to 17 months.
Over this period there. had been problems with various components of the

handpumps.

Afridev handpump uses polyetheline rod centralisers. The
centraliser has two motions - one relative to the rising main and the other
relative to the rod. There is waar on outside as well 8s inside the alot of
the centraliser. When the wear on the slot increases the centraliser breaks .
into two pieces. Some of these centralisers are now being replaced by new

type of molded rubber centralisers.

The centraliser used on the pin type of rod connector also acts as
a guard preventing the rods from disconnecting due to Vibration. When the pin
and the corresponding hole an the rod connectors wear and the slot on the '
centraliser elongates at the same time, the rods can easily disconnect. On
two occasions the rods have disconnected in this fashion. The hook type of -
connectors do not have this problem. These rod centralisers cannot be

replaced by new molded.rubber centralisers, _ ]

. The centralisers used on stainless steel rods with forged rod
connectors are rubber molded around a metal piece. It has been experienced
that the rubber part comes off the metal piece in the course of time and the
metal starts to rub the rising main. In one case the metal rubbed through the
rising main. These centralisers have now been replaced by molded rubber

centralisei s,

Aquadev handpumps also use polyetheline centralisers. The area of
contact of the centraliser is small, in three occasions the centraliser
rubbed through the rising main. The centraliser is also a part ¢of the rod
conr~ctor and cannot be replaced by any other centra11ser The .problem of
perforated rising mains in other pumps is anticipated if this arrangement is

not modified.

As no check nut is provided to the hooks at the end of Afridev
direct action pump rods, it has disconnected once. The rod end had to be cut
in order to have access to the nut and then the plug had to be glued.

) On two occasions the Vo]anta rod broke in one pump where the pump
getting was 23 meters and the SWL 15 meters.

Threaded stainless steel rods with forged quick disconnect rod
ends used on Afridev Handpump have broken six times. Four of the rods broke
-in an installation where the pump setting is below 30 meters. The probiem did
not repeat when these rods were replaced with ga1van1sed rods having quick
disconnect connectors.
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ADF AFD-Dir  AQD VLT NRA
“““““““““““““““““““““““““““““““““““ 14 12 8
No. of Pumps 13 1

. . 1 5 2 -
No. of Repairs 8 :
Parts Replaced:
. - 3 - -
Rising Main 1
- - 2 =
Rods 6 ' }_
Rod Centraliser 17% - - -
- - Lox -
Foot Valve - , .
Cylinder - , - - 14 -
NOTE :
a) These parts were replaced because of défect or
brakedown. The schedule replacement of parts after one
Yyear is not included jn this. ' !
b)Y A1l the pumps were Not installed at the same time,
$ 7 were replaced as they were broken of worn badly and
the rest were rep1aced on the same pumps . v
X The footvalve

_ dropped because of damaged thread on the
cylinder. . ,

# The cylinder had to be replaced because of..damaged
thread at one eng. :



RECOMMENDATIONS

AFRIDEV: ‘ .
- the length of hanger pin should be reduced to prevent it from

rubbing on the side of pump head.

R

a vent hole should be drilled below the top flange of the pump
base to prevent contamination of well (if well casing is not

extended). !

- rod connectoré should be standarised. P1n'}ype of connectors are
not reliable. '

- the two slots made in plunger/footvalve body near tha groove for
plunger seal should be eliminated or rounded to prevent Injury to
“thumb whilé pushing the bobbin to remove.

to eliminate the excessive wear of fulcrum bearings, the hanger
and fulcrum bearings should be interchanged every six months.

- if resistance is felt while inserting the plunger into the \
cylinder, the rod should be rotated and pushed down slowly. If
more pressure is applies the plunger seal could come off the

groove,

- the lock pin on fulcrum and hanger pins shnu1d be stronger (some
of them have sheared).

P {

'

AFRIDEV DIRECT ACTION: =

- reduction in height of the pumpstand will make the pumping easier
for the children.

- the T handle extends too much. Even if the length is reduced by |
half the operators will not be able to use fu11 stroke.

- all the rods should have\quick disconnect type connectors so that
the rods do not have to be bent every time it is pulled (for '
training or demonstration).

1
' {

- check nut should be provided for the hooks to prevent
disconnecting

- a pin hole should be made just below the plug towards the open end
of the rod so that while joining the rods by so]vent cement the
compressed air has a passage to escape. o

- the length of the plunger, rods and the T handle should be equal
to the length of the cylinder rising main and pump stand (In our
case 1.2 m long pipe had to be added to equa1ise the length of
plunger, rods and T handle).
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AQUADEV: ,
- footvalve and plunger should not be connected by cord. A

footvalve fishing tool should be supplied with each pump.

- slots on hanger for bearing lugs should be opposite to the
connector for top rod (this way the village mechanics w111 have

one step less to remember). |
- length of the rising main should be reduced for easy handling.

- the material or the shape of rod centraliser should be changed to
avoid perforation of ris1ng mains due to rubbing.

——

- the extens1on T bar should be permanently f1xed to the handle
assembly.

!
- nut retainers should be properly secured by spot welding.
!

- hole should be drilled below the top flangé-of the pump base to
vent the borehole and to prevent contamination (if the well casing
is not extended). :

- Tock pin on fulcrum and hanger pin should be solid pin.

- check nut should be provided on the top rod to secure it to the
hanger.

VOLANTA

- the material of cylinder should be of better quality so that the
threads are smooth and of good quality (the threads are brittle .
and in oneé case the foot valve assembly d1sconnected and dropped
into the well). ' .

- the holes on spout flange and base plate should be symmetrical $0,
that any can be changed. :

- threads on T spout should be cleaned (on lath) so that the top tap
can be screwed on easily.

- greasing nipp]e should be provided on all bearing blocks.

- the length.of thread on wing bolt should be étandar1sed.

10



NIRA AF-8b:

'
' {

e

some type of thread sealant should be used on the rising main
connections.

the bobbin valve shou]d be 1mproved (it does not sea1 properly).

height of the slot for 'F’ spanner on pump cap (gu1de bush for T
handle) shou1d be increased.

positive stop should be made on footvalve bobbin guide/receptacle
so that it could not be screwed fully and prevent the bobbin to
function, ;

) !/
a rubber seal should be provided between the pump body and the
foot rest to prevent contamination of well.

11



USER PREFERENCE

1 -

Usually a pump community draws water from a particular handpump.. -
only when a handpump is inoperable does the community go, to thenext pump tq
fetch water. While there are three different types of handpumps installed in
the project area, they were installed looking into the nature of the borehole
and the characteristic of the handpump - the communities were given no choice.

1t has been seen that the communities prefer high discharge pumps
even if more effort is needed to operate them. Nira pump which is suitable
for shallow well and is without a lever or fly-wheel for'mechanical advantage
is liked by the villagers for its discharge rate. ‘ '

The introduction of this new generation of handpumps and exposure
of the village mechaniés to the repair of handpumps has brought a new outlook:
towards water supply to the villages. If given a choice, they prefer to have
handpumps which is simple and can be repaired by themselves. In general,
however, any type of handpump brought to the community is accepted.

The quality of water also plays major role in preference of
sources of water. High iron concentration in ground water is not a serious
problem in this area. Galvanised rods in certain wells have corroded and will
eventually have to be replaced. If other below ground components used are of
noh-corrosive material then it will be better to use stainless steel rods at a
slightly higher cost. -

12



L - . SUMMARY_OF _FINDINGS

 AFRIDEV: |
"Installat1on. It is fairly easy to install the pump. The plunger, footvalve,

and rods can be instalied after installing the rising main. Precaution should
be taken while joining the rising main to ensure a goqd Joint,

Maintenance/Repair: Scheduled maintenance can be carried out by trained
community mechanics, using a single spanner and a fishing tool. But some of
the repairs like replacement of rising mains or fishing out broken rods will

require higher skill and special tools.

Reliability: The pump is more reliable with hook and eye type of rod
connectors than pin type.

Corrosion Resistance: Except for the galvanised pump rods, all other below
ground components are corrosion resistant. Stainless steel rods should be
used where the ground water is aggressive.

Abrasion,Resigtanée: Nitrile rubber plunger seals are durable provided sand
can be prevented from entering the cylinder. In general the seal is
performing well even after one year of use. r

VLOM Potential: If vl11age mechanics are adequately tnained the repair and
maintenance of the handpump can be handled by the v111hge mechanics.

AQUADEV:

Installation: Balancing of rising main is difficult dufing installation
because of its length. The footvalve, plunger and rods can be installed after
installing the rising main thus making the installation easy.

\
\

Maintenance/Repair: Scheduled maintenance can be carried out by trained
community mechanics, using only one spanner. They will require a footvalve
fishing tool to extract it if the cord joining the footvalve to the plunger '
breaks. Repairs such as replacement of rising mains qnd disconnected rods
will require special too]s and higher skills. . .

Reliability: The pump will be more reliable if the prob]em of rod centraliser
can be resolved.

Corrosion Res1stance ‘It uses all non corrosive below ground components. The'
hanger and fulcrum p?ns do not have stainless steel sleeves so they corrode

after some time.

A

Abrasion Resistance: Nitrile rubber plunger seals are’ durab]e provided sand
can be pravented from entering the cylinder. In general the seal is
voirforming well.

‘13
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'VLOM Potential: If village mechanics are adequately trained, the repair and

maintenance of the handpump can be handled by the viilage mechanics.

VOLANTA:

Installation: The cylinder assembly can be installed together with the rods .

after the installation of the rising mains. But for the smooth operation pump
should be levelled properly. Precautions should be taken to remove excessive

solvent cement from the conical seat for the cylinder cap to avoid leakage.

Maintenance/Repair: There is no scheduled replacement of bearings or bobbin
valves with this pump as in Afridev or Aquadev, Depending on the nature of
the breakdown, the repair can be carried out by trained village mechanics.
However, r pa1rs 11ke replacement of crankshaft bearingsi or rising main would
cial tools and skills. '

: The is very reliable, but when it breaks down, repairs are likely
the services of mechanics with higher skills. Better quality of
terial would prevent damage to threads dur1ng maintenance,

to require
cylinder m

Corrosion_Resistance: It uses all non corrosive below ground components.

- Abrasion Rlsistance::lt uses seal-less plunger and a very fine (0.1 mm s]dt

size) screin in the inlet of the pump. The bearings are also sealed type.

VLOM Potential: It requires slightly higher skilled mechanics to do some of
the repairs, but still the pump has VL.OM potential.

NIRA AF-85:

Installation: Since the rising mains and the rods are light and threaded, thay
ed easily. It just needs two simple tools for installation.

e should be taken while connecting the HOP pipe to the pump base to

threading or damage of the thread on the pipe.

However ca
avoid cros

/Repair: Even if the footvalve is not extractab]e, the rising main

Maintenanc
ed easily and the community mechanic can work on footvalve or do

can be pul

other repair work.
Reliability: The pump’.is reliable but sometimes the footvalve and the rising
main joints leak. Since this is a shallow well pump, the leakage is not a

serious problem,

esistance: It uses all non corrosive below ground parts. The pump
ted with plastic but that peels off fairly quick at the spout.

Corrosion

\
J sistance: It uses HDP pipas as cylinder and rods. The plunger seal
1s also made of plastic, the presence of sand in water will be harmful to this
pump. Since the rising main is used as cylinder, the worn cylinder can be '
replaced by another rising main., ' { :

1

14
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VOLM Potential: It is a shallow well pump so the village mechap%cs can easily
repair 1it. : B

AFRIDEV DIRECT ACTION: -

‘Installation: The installation of the rising main is the same as that of
"the standard Afridev pump, but the hollow rods are solvent cemented. The

fixing of the rods will be easier if there is a pin hole below the plug for
the compressed air to escape.

. Maintenance/Repair: The replacement of bobbin valves and the plunger seal can

be easily done by the village mechanics but fishing the disconnected rod could

- be a probiem,

Reliability: The pump is only six months in the fier;and it 1s too eariy
predict anything.

Corrosion Resistance: Except for the hooks used on the first and last rod all
other below ground components are non-corrosive.

Abrasion Resistance: The cylinder is unlined thick walled uPVC pipe, the
presence of sand in water will be harmful to the cylinder. o

. VLOM Potential: If all the rods could be joined by eye and hook type of rod

connectors as used on first and last rods, the maintenance and repairs will be
easy.

16



Appendix f

AERIDEV_HANPUMP

The top rod is 1/2" in diameter instead of 12 mm so the diameter
of the rod has to be reduced before threading to get good quality threads.
This process is tidious in the field but would be simpler if it could be done
at the wurkshop where a gringing wheel or even vice and file could be used
effectively. To do so the length of the top rod to be cut should be known in -

advance, .

In one of the deep installations an experiment was carrieg out to
find the length of the top rod to be cut for different pump settings. These
readings differed slightly from the readings from other 1nsta11at10ns. After
compairing all the readings the following conclusions were drawn:

No. of pipes - Length of top
Rod to cut
- -
4 26.5 mm
5 27.5 mm
6 ‘ | , 28.5 mm
7. BN 29.6 mm
8 ‘ ! 30.7 mm
9 ' . 32.0 mm
10 : , 33.0 mm
11 - 34,0 mm
12 . 35.5 mm
“13 ' 36.5 mm
14 38.0 mm
15 ' 39.5 mm

This information should also be included in the installation
manual so that the installation becomes even easier.

If the rod is cut according to the above table and is slightly

p]unger when the hanger is lifted to connect to the handle fork and the
chances of plunger hitting the footvalve during pumping does not exist.

_ If the haight of the pump base is raised by 100 mm the user will
not have to bend as much to pump. The new height of pump will not be too high
_for the maintenance crew to work. ' :

The length of the hanger pin must be reduced to prevent it from
rubb1ng on the side of the pump head due to sideways play of the handle when
the bearings wear,

T

It would be better to mark the extension hand]e at the factory for
different settings. _ _

The ga1vaniéed rods corrode within two monthé.

' |
The welded hooks bent very easily while disconnecting if there is
some resistance because of welding spot or corrosion.



. . '
v * T . ' .

The plastic centraliser becomes loose on the groove and do not
stay at its position to secure the rod connectors. -

m The maintenance kit contains three differant types of rod
% centralisers but the communities will be able to use only, one type. So only
one type of rod connectors should be packed in the maintenance kit.



Kaxirus depth
Kenufacturer’s spec.
Kanually possible

In project

Crew sive:

Kanually

Tools/materials
required

Remarks:

Afridev

Socket ¥rench {24me) and Foot
Valve Fishing Tool (supplied
by Afridev), Spanner for
anchor holt, Sirit level, 12
e Rod Die & Sotck, Hack Saw
Blades & Frame, Plat file 200
#r, Enery Cloth/Sand Paper,
Tin of Cleaning Fluid, Tin of
Solvent Cesent., A piece of
Cloth, 1 inch Paint Brush,
Pipe wrench - 18" (!}

SPECTAL T00LS

-------------

A wooden pipe clasp would
szke the ingtallation essier
and also reduce the mueber of
crev.

EASE OF INSTALLATION

Socket ¥rench - 24 wx
(Supplied by Aquadev},
Spanaer for anchor bolt,
Spirit level

12 e Bod Die & Stock Hacksaw
Prane & Blades Plat File 200
es, Eeery Cloth/Sand Paper,
Tin of Cleaning Fluid, Tin of
Solvent Cement, 1 inch Paint
Brush, A piece of Cloth, Bipe
¥renches - 18" (1},

SPECIAL T00LS

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

A wooden pipe clamp would
pake the installation easier
and also reduce the nusber of
crew,

I}

Spanners - J0me, 24mm, 1Tns,

‘10w (2} Pipe ¥rench - 18"

(1), Spirit fevel
Alan Zey - dne; Hamger - §

kg; Exery Cloth/Sand Paper;

Tin of Cleaning Fluid; Tin of
Solvent Cement; 1 inch Paint
Brash; A piece of Cloth;

SPRCIAL TOOLS

Automatic metal clamp or
wooden clamp for holding uPVC

pipes

—~

Appendix 11

Aquader Volanta Hira AR-85
5 ey 158
5 R Ihe
.6 RN | 15
1 2 2

' Spanner and Alan Rey
(supplied with the pusp)

SPECIAL TOOLS



Criteria

Mridev

Advantages

Disadvantgge

Rerarks

Foot valve, pistoi and rods
can be installed after rising
naing are installed.

Quick disconnect rod
connectors and drop in foot
valve sinplify installation.

Three people can install poup
to 30 » setting,

Ko special installation tools
needed.

Proper care and right
procedure should be followed
to get good PVC joint, A
sininun curing tine for each
joint and & waxisus of

hours should be given before

pusping water,

Cutting and threading of top
rod in the [ield is not
convenient,

If pump setting is known the
top rod could be cul and
threaded at thé workshep,

BASE OF [NSTALLATLON {Contd.)

Aquadey

Volanta

Appendix 11, Page 2

Kira AF-85

------

Foot valve, piston and rods
can be installed after rising
naing are are igstalled.

fye and hook rod conmectors
simplify installation,

r

Three people can install pusp
to 30 u setling.

Ho special installation tools
needed.

Threaded top rod simplifies
installation,

[

Proper care and right
procedure should be followed
to get good PVC joint, &
sininon curing tine for each
joint and & waximun of 24
hours should be given before

punping water,

Cylinder assembly can be

inatalled alter rising wains

are installed,

]
Theeaded rising sains and
rods can be coupled without
any tools.

4 crew of two people can
install pump uplo 30 »
getting, '

Proper cace and right
procedure shogld be follg_éed
to get good PYC joint, A
sininue curing tine for each
joint and & nariwen of 24
koues should be given before
puping water,

. [
Excess solvent cement shonld

be removed from the cylinder

If the base plate is not
levelled and connecting rod
is not vertical the pumping
becowes hard. rising main to
ensure propet gitiing of
cylinder cone and fo prevent
Leakage,

If the base plate is not
levelled dnd connecting rod
is not vertical the pumping
becones hard.

An sutomatic rising main tool
sakes the installation
eagier, but a wooden clanp
tan also be used,

Becanse of ifs unigue degign
the punp tequires dlcw high
platforn fr installation.

1
'

Plunger assembly and rods ¢
be instalfed after rising
1aing are insta}led.

t

Rising mains can]be uncoupl
eapily Lo have access to fo

valve,
\

Pipe couplings and foot

" valves leak.

Netal thresd on pamp base
could dawage thread on HDP
pipes.

Sowe plugs need on hollov n
allows water to enter into
the hollow rod and make it
heavy,

¥ithout gasket between foot
veat and punp base the well:
could not be sealed,

!



Criteria

----------------------------------
..............................

Can comgunity
nechanic wake the
repair?

Can area pechanic
wake the repair?

Repair time, (sin)
for 30 »

Ko. of persouns
peeded, (wannally)

Touls required

Advantages

Disadvantage

EASE OF REPAIR

Below Ground Components

Replacing Piston Seal and Poot Valve

Afeidev

Yes

45 nin

J

Spanner & Foot Valve Fishing
ool supplied with the

Piston and foot valve can be
extracted without resoving
rising uain. ’

qQuick disconnect rod
connectors make extraction
and {nstallation quick and”
easy.

Appendix 11, Page

Aquadey Vglanta Rica AF-8
"~ Yes Yes Yes .
{es Yes Yes
1 ain 15 ain 0 aia
2 2 3

Spanner supplied with the puwp

Fiston and fool valve can be
extracted without removing
rising wain.

Quick disconnect rod
connectors wake extraction
and installation quick and
easy.

' Y

foot Valve [isking tool will
be required if nylon cord
breaks.

!

Short piece of cable or
strong rope if setling more
than 30 weters

Cylinder assenbly as a whole
can be extracted without
renoving the rising wains.

Quick discomnect rod
connectors sake extraction
and installation quick and
easy. '

Sowetines the opening of
cylizder caps with hand
(etandard procedure} becomes
difficult.

' Spanner and Alan Rey
sapplied with purp

Plunger assembly c;n he
extracted without resoving
the rising mains,

Biging wains and rods car be
disconsected withont any
tools,

Foat Valve Bobbin guide could
be instalied in reverse
direction thus preventing the
operation,



Criteria

---------------------------------------------------------

The rope securing the rising

FASE OF REFAIR

Below Ground Compopents

Replacing Piston Jeal and Foot Valve

Afridey

kaing makes it easier Lo

extract the rising main if it
brakes. :

The repair of the tising
sains usually requires
catting and joining by
solvent cesent.

If the rod brakes it wight
also call for pulling the
rising wain or using rod

fishing tool {depending on

type of rod comnector).

m——

Aquadey

!olanta '

Appendix II, Page 4

Hira AR-8)

The rope securing the rising
waine #ake it easier to
extract the rising wain if it
breaks.

The repair of the rising

nains usually requires
cutting and joining by
solvent cement,

If the rod brakes it might
also call for pulling the
riging main or using rod
{ishing tool (depending on
type of rod connector),

: f
Broken rising dain could be
renoved (rom the welll by

pipe lishing tool (supplied).

the repair offrising gaing

sually requires cutting and

solvent cesenting.

Broken rod could be extracted

by vod fishing tool
{supplied).

!

Disconnected tiging main
could be extracted from the
vell with the help of other
rising naies,

Disconnected rods can be
renoved by pulling rising
1ains, '

\
|



BASE OF REPAIR (contd.)

Above Cround Components
Replacing Bearings/Cuide Bush

Appendix 11, Page §

{riteria Afridey Aquadey Volanta ' Ripa AF-B3
Can coswinity Yes fes Cona, Rod ; Yes Yes
gechanic nake the
repair? Crankshaft o
Can area mechanic Yes Yes Conn, Rod Yes Yes
wake the repair? : :
Orankshaft Yo
Repair tize (ein} 10 min 10 sir Conn. Rod 1) win il nin
Crankshalt )60 win

Tools/Katerial
requi;eq

Advantages

Disadvantage

Remarks

Spanner sapplied with fhe
puBp.

Ouly one tool required and no
special skill needed.

The life of bearings could be
increased by interchanging
hanger and fulcrus bearings
after 6 sonth's use,

Spanner supplied with the
puep.

Ouly one tool required and no
special skill needed.

The life of bearings could be
increased by interchanging
henger and fulcrum bearings
after 6 nontk's use,

]
Spanper: J30'mm, 24 we Alan
ey 4 mn
Kanger - big (Skg)
Drift Punch - big

. Baery Cloth

Lubricating oil
Grease & Greage Gun

Qnly one spanne} required to
replace small bearing at the
sile,

Replgcelent}of crankshaft
bearings requite tine, few
tools and calls for a skill
above comsunity Ievel but can

be done at the site.

The wode of operation gives
less shock load to the
bearings and last longer.

P' Spanner supplied with the
puED.

Only one tool required and no
special skill needed,

i



Criteria

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

Foot valve

Piston
Cylinder
Punp rods

Rising eain
Bearings/Rush

Beariag housings

Fulerun/Hanger pins
Pusphead

Putp Pedestal

Avautages

Corrosion Resistance of Najor Components

-------------------------------------

AMridev

Plastic
Nolded Rubber

Plastic
Bitrile Rubber

uP¥C body and Btainiess fteel
ot Brass Sleeve

Galvanised Iron or Stainless
Steel

ubve
Engineering Plastic

Stenl o with Stainless Sleel
§leeve .

Steel or with Stainless
Steel Sleeve

ot dip galvanised steel
plates

steel plates

Use of corrosion resistant on
all below ground cosponents
nzke the pump also suitable
for aggressive water.

CORROSION RESISTANCE

Plastic
Nolded Rubber

Plastic’
Bitrile Bubber

uP¥C body and Stainless Steel
Sleeve

Stainless Steel

1PvC A
Engineering Plastic

Steel or with Stainless Steel
Sleeve

Steel

fialvanised and painted steel
plates

Concrete or galvanised

Use of corrosion resigtant on
all below grourd components
sake the pump also mnitable
for aggressive water,

Volanta

Stainless Steels
Noided Rubber, Bgass

Stainless Steels
Kolded Rubber, Brass

Fiberglass
Stainless Steel

1Pye
Self aliguing ball races

Cast Tron Bearing Blocks

Steel bolts E

Painted standard 3" T-piece
with stainless stee] cap,

painted pedesta] for
crankshaft suppori

Use of corrosion resistant
below ground components make
the pusp alsorsuitable for
vater, f

----------------------------------------

kppendix [1, Page b

Nira AR-88

-------

Plastic

fne, Plastic
HOP Pipe
HDP Pipe

Hb?
Nylan

Steel
§/A
Plastic coated stee].

Concrete or all steel

Below ground component do mot
use ‘any netal



CORROSION RESTSTANCE ' Appendin 11, Page 7
Corrosion Resigtance of Major Components

b

Criteria Aridev Aquadey ¥8lanta Bira AB-85
Digadvantage The galvanised coating on the  The paint on the puap body The Gl T-piece corrods at the  The plastic coating comes off
rods, specially st the welded  peels off threaded portion and '
hook comnectors, give away unscreving stuf{ing box o
{ast, The bearing housings and bacomes difficult,
' hanger and fulcrum pins
corvode. The bolts (shafts for the ‘

copnecting rod) corrode and
becowes difficilt to remove

Renarks Better galvanisation precess Stainless steel ‘sleeve on hpplying & coat of grease to .

or use of stainless steel bearing housings and on the the threads would wake
rods will solve the probles pins will prevent corrosion stuffing box and the bolts |
easier to disconnect,
o
' /
] -
!



Critecia

Afridev

Sand in water

Dust in bearings

Betneen poving parts

Bemakrs

-

b

Plastic bearings are
gusceptible to abrasion,

The design of handpuwp calls
for the replacenent of
bearing every year, which is
less than the Life of the,
bearings. '

Suction pipe mininises the -
quantity of sand entering the
cylinder.

ABRASION RESISTARCE

Aquadev

Yolanta

Appendit 11, Paﬁe 8

Nira AF-8%

-

Ritrile rubber seals are more
abrasion resistant,

The plastic bearings are
sugceptible to abrasion.

Rod centralisers wear the
rising nain.

Bearings are susceptible

The design of handpusp
requires that bearings are
replaced every year, This
period is earlier than life
of bearings.

Suction pipe sininises the
quantity of sand entering the
cylinder, -

The sand could esbed on the
valls of the tylinder and
would act s dand paper for
the cylinder.

Dust could wear the come of
the bearing and the outer
race would rotate on the cone
instead of inner race
rotating on the ball race,

The saterial of rod
centralisers are softer than
the rising main, so it will
wear faster,

{
Usually the screen will
pevent sand {row entering
into the cylinder, but if
there is too mich silt in the
vell, the fine screen (0.lua)
would be blocked,

f
Sand conld embed on the solft
EDP pipe and rods and act as
gringing stone,

Sand could embed on the soft
aylon beariang could act as
sand paper.

Pipe and rod could wear
together,

P

a3



