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1.) INTRODUCTION

The Pedal Pump (PeP) was designed by Swiss retired engineers in collaboration
with Indian farmers. Presently it is manufactured and operated in more than 10
countries like India, Nepal, Kenya, Tanzania, Paraguay, Peru, Niger, Burkina
Faso, Uganda, Mozambique etc.

The following aspects give an impression of the advantages of the Pedal Pump:

The PeP is technical elaborated...

simple and solid construction

reliable

minimal maintenance

simple manufacturing methods for village production
good performance / water delivery

locally available materials

The PeP is economical...

low cost

high profitability

good cost/profit relation
creates local employments
cash flow remains in village

The PeP is an optimal tool to fight against poverty
ideal for families and small-scale enterprises
increases agricultural incomes (double cropping), especially during
dry season yielding
The PeP is ecological...
does not pollute ground water or the surrounding area

due to appropriate irrigation water resources will not be unnecessary
over-used
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2.) History of Pedal Pump (PeP) in Tanzania

The Concrete Pedal Pump was established in Tushikamane Vocational Training
Center (TVTC) Morogoro with the support of retired engineers from Switzerland
in November 1997.

Since then many visits from our friends from Switzerland arrived in Morogoro and
together we organized training workshops to enable local craftsmen to be PeP
manufacturer in the future.

In 2001 we managed to register our NGO W3W (T) officially and to establish a
modest workshop and office facility inside the TVTC.

In August 2002 W3W (T) signed a contract with United Nations Food and
Agriculture Organisation (FAO) in order to provide the PeP technology to 19
districts in Tanzania in co-operation with the Ministry of Agriculture and Food
Security which lasts until end of 2005.

In April and May 2003 W3W (T) trained four participants from Mozambique as
FAO planned to establish a similar project there. We since then heard that at
least 100 pumps have been installed already.

W3W (T) implemented many other micro-projects. In January 2004 W3W (T)
started an international project around Lake Victoria, where manufacturing
capacities have been established in Uganda, Kenya and Tanzania. They now are
gathered in the Lake Victoria Network of PeP Manufacturers.

Up to now we managed to manufacture and install approximately 600 PeP’s all
over Tanzania.

It is our goal — together with our friends from Switzerland and nowadays from
India, Peru, Burkina Faso, Mozambique, Madagascar, ... - to establish the Pedal
Pump Technology, wherever small scale farmers can profit using this very
innovative pump for vegetable gardening or fruit tree nursery.

We therefore are very keen in disseminating the technology by training
participants from all over Africa. This South-South-Cooperation will make the
changes for a better.

Nowadays the W3W head office of Tanzania in Morogoro became a competence
center. Several activities in East Africa did start from here. Morogoro is an
important base for this region of the world.

3.) EXECUTIVE SUMMARY

The feet driven Pedal Pump was developed to fetch water for domestic use or
water to be used for agricultural irrigation. It's made of concrete, iron, plastics
and wood. Workshops in the villages are able to manufacture the pump.
Favorable characteristics are the astonishing discharge flow (80-100 liters per
minute), high efficiency due to low friction losses, economical and simple
manufacture out of local available material and simple maintenance mostly done
by the users itself.
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4.) PRODUCT SPECIFICATIONS

PERFORMANCE

1 MAX. DISCHARGE FLOW 80-100 I/min *
2  MAX LIFT 8.5m

3 VOLUMETRIC EFFICIENCY 80%

4 ENERGETIC EFFICIENCY 65%

(Test results by University of Applied Sciences of Central Switzerland; FHZ / HTA)
POWER SUPPLY

5 POWER feet driven (1 person)

TRANSPORT MEDIUM

6 MEDIUM fresh water from shallow wells, rivers, lakes, water tanks, etc.
SUCTION PIPE

7 DIAMETER 1 %inch

8 PIPE LENGTH max. 200 m

9 PIPE MATERIAL PVvC

10 PIPE LOCATION buried under ground for protection (theft, UV radiation,

damage by animals or gardening tools)

CONSTRUCTION

11 BODY Concrete

12 CYLINDER PVC

13 PISTON steel (corrosion-resistant)

14 PEDALS steel reinforced wood pedals

DIMENSIONS

15 LENGTH X WIDTH X HEIGHT 43 cm x 32 cm x 33 cm (concrete body)
16 WEIGHT 80 kg

INSTALLATION (OPTIONAL)

17 PLATFORM wooden construction or concrete basement
18 WATERSTORAGE 200 1/400 /1000 I (as required)
19 FOOT VALVE Non-return valve with basket (recommended)

* Depending on water level and manual pressure applied (see chart page)
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5.) IRRIGATION POTENTIAL

The use of the pedal pump for double cropping is ideal in areas where the water
table on average lies between 2 to 3.5 meters deep and is above 5 meters during
more than 10 months of the year. Otherwise with groundwater level at 7-8 meters
not more than one PeP-irrigated crop can be assured. Under above conditions
double cropping with good to high yields is achieved using one PeP.

Rice on 0.5to 0.7 acres
Wheat on 0.9 to 1.3 acres
Tomato on 0.7 to 1.1 acres

6.) SCIENTIFIC TESTS

Summary-Results of a Scientific Test

University of Applied Sciences of Central Switzerla  nd (FHZ)
Lucerne School of Engineering and Architecture (HTA )
Written by Prof. Franz Kiss Horvath, Dipl. El. Ing. TU.

6.1) INTRODUCTION

The aim of the project was to test the efficiency of the PeP, to provide hydraulic
data of the PeP, to produce a technical documentation, to elaborate CAD
drawings and to publish the results in a comprehensive report. The report is
available from the Association Water for the Third World (W 3 W) and from the
FHZ.

6.2) DESIGN AND CONSTRUCTION

The mechanical engineering department spent three months testing the pump
with most sophisticated test-instruments in the Hydraulic Laboratory of HTA and
established scientific project reports. Work started, in January 2000. The project
became very popular, not only in the laboratories and drawing-offices, but in the
whole school and was opened to journalists and the public.

6.3) RESULTS

Four laboratory reports contain the detailed data and a technical report
comprises all the significant results.
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6.3.1) DISCHARGE RATES

The discharge rates show the power of the pump; e.g. with an average human
energy input of 50 Watts, drawn from 3 meters, the water yield is approximately

80 liters per minute.

Discharge Rates
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Remark:

A woman (45-50 kg) can be expected to deliver 50 Watts for a longer period.

6.3.2) EFFICIENCY RATES

The max. energy efficiency amounts to 65 % (extraordinary value!) due to low

friction construction layout.
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6.4) SPECIFIC PERFORMANCE

Among many excellent features, the pump distinguishes itself by its specific
operation. One of its ingenious inventions is the double function of the piston.
Sealing - and valve function, are both achieved by means of a movable rubber
tube in the space between the piston plates.

Cross-section through cylinder block

6.5) TEST SUMMARY

Advantages of the Concrete Pedal Pump (PeP) are excellent hydraulic

performance, proper design and low manufacturing costs using local available
material.
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7.) EXAMPLES OF INSTALLATION / USE

PeP on a typical wooden installation with a 200l ba  rrel
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Pump on ground level Fixed installation (concrete basement)
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9)

Morogoro (Headquarter)

(Dodoma, Kilosa, Iringa, Ifakara,

Hembeti, Msolwa)

Lake Victoria Net (LV-NET)
(Mwanza, Bukoba, Musoma,
Mbita, Jinja)

Kilimanjaro Net (Kili-NET)
(Arusha, Moshi, Korogwe)

Dar es Salaam

Zanzibar

(Unguja, Pemba)

Mbeya
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10.) GLOBAL PARTNERS

Switzerland

Anton Kohler, Dr. Oec. publ. , Swiss Ministry for Agriculture (BLW) / Head Swiss
FAO-Secretariat, Mattenhofstr. 5, CH-3003 Berne / Switzerland:

Tel: +41 (0)31 322'25'62 ; +41 (0)79 292°'10'13

Fax: +41 (0)31 322'26’34, E-mail: anton.kohler@blw.admin

Assoc. W 3 W, Schonbihlweg 30, CH-3414 Oberburg / Switzerland
Tel / Fax: +41 (0)34 422'68'31, E-mail: w-3-w@gmx.ch

Tanzania

W 3 W — Tanzania

c/o Tushikamane Vocational Training Center

Y. Mwangindo (Director) & E. Mpogole (Chief Technician)
P.O. Box 765, Morogoro, Tanzania.

Tel: 00255 (0)23 260'04'81

E-mail: w3w_tz@hotmail.com

Eng. Peter Ritter (Consultant) ; E-mail: pritter@]ol.li

Tel: +255 (0)744 41’09’54

Burkina Faso

Mr. Claude Bovey

BP 9101, Ouagadougou 06, Burkina Faso, Tel / Fax 00226 36 2738
E-mail: bunat@cenatrin.bf

India

Mr. George Panicker

Don Bosco Self-Employment Research Institute
120, Mirpara, Bhattnagar, Liluah.

Howrah - 711203. India.

Phone: 0091 (0)33 645 6223

Fax: 0091 (0)33 645 8708

Email: georgepanicker@hotmail.com

Peru

Centro de Desarollo Rural "VILLA NAZARET"
Prof. Pedro Otero Aviles

Av. Ramon Castilla S/N, Chulucanas, Piura, Peru.
Tel: 074 378594
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11.) TECHNICAL DRAWINGS
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Mould of Support Block

11 Water Tube 2 SCPP-CFPP-29

10 Foot Pin 2 SCPP-CFPP-28
9 Nut 3 Steel
8 Hexagon Screw 3 Steel
7 Split 4 Steel
6 Pin 12x57 1 SCPP-PP-28
5 Pin 12x235 1 SCPP-PP-27
4 Hold Distance 1 SCPP-CFPP-26
3 Mould Support Hollow 1 SCPP-CFPP-20
2 Remedy Assy Support 1 SCPP-CFPP-30
1 Cast Form Assy 1 SCPP-CFPP-140

Item Part Name Qty | Material | Notes

Modifications
Scale | DRby B.Emmenegger | Sept. 2002
CHK by F.Rothenbuehler
% APPR by F.Kiss Horvath
DEV by A.Zumstein SE3WE
I # SCPP-CFPP-145
$3
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Support Block

pedal support bars

/

/concrete body

equalizer support bars

1 Pedal Body 1 Concrete
Iltem Part Name Qty Material Notes
Modifications
Scale | DRby B.Emmenegger | Sept. 2002
% CHK by F.Rothenbuehler
Ly APPR by F.Kiss Horvath
0 DEV by A.Zumstein SE3WE
I # SCPP-PP-146
$3
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Mould of Pump Block

11 Nut 2 Steel M8
10 | Fitting 1 SCPP-PP-18
9 Valve chamber 1 SCPP-CFPP-157
8 Valve Seat 2 SCPP-PP-12
7 Tube 2 SCPP-PP-01
6 Hold Distance 1 SCPP-CFPP-13
5 Valve cast Assy 2 SCPP-CFPP-155
4 Hold Distance 2 SCPP-CFPP-159
3 Hollow 2 SCPP-CFPP-05
2 Spout Room 1 SCPP-CFPP-04
1 Cast Form Assy 1 SCPP-CFPP-110
Iltem Part Name Qty Material | Notes
Modifications
Scale | DR by B.Emmenegger | Sept. 2002
& CHK by F.Rothenbuehler
% APPR by F.Kiss Horvath
DEV by A.Zumstein SE3WE
# o # SCPP-CFPP-160
$3
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cylinders

Pump Block

/ outlet

inet — >

1 Pump Body 1 Concrete
Item Part Name Qty Material Notes
Modifications
Scale DR by B.Emmenegger Sept. 2002
&% CHK by F.Rothenbuehler
% APPR by F.Kiss Horvath
0 DEV by A.Zumstein SE3WE
1hH # $$ SCPP-PP-161
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Assembled Pedal Pump
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