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dry season

Malawi, Africa
Irrigated Crops
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Malawi experiences frequent
famines due to droughts and
has the world’s eighth highest
HIV infection rate. Starvation
speeds up AIDS-related deaths
in Malawi which, is ranked
tenth in the world for the
shortest life expectancy at a
42.9year average.

The natural rainy season
allows one growing season per
year. Most of the populations
are completely dependant
upon non-irrigated land to
survive. Modern irrigation
equipment is too expensive for
the village farmers to buy and
the economics do not work for
the common rural farmer.

This project has the potential
to indirectly reach
123,481,281+ people; the
population of Southern Africa —
Malawi, Zambabwe, Zambia,
South Africa, Nambia,
Botswansa, Angola,
Mozambique, etc...




Panemone Rope and Washer Pump
Design Concept Sketches
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Panemone Rope and Washer Pump

The first Panemone rope and
washer pump installed at
Mgwayi Village, Malawi Africa.

The wind pushes the sails
which spins the windmill on it's
vertical axis. A rope with
rubber washers is wrapped
around the lower ‘sprocket’ and
through the pump located in
the hand dug well. When the
windmill spins the rope moves
through the pipe pushing a
column of water up and out of
the ground to a higher
elevation. There will be an
eight cubic meter containment
tank built on the ground to
temporarily hold the water.
During the dry season the
water will be released in a
controlled manner by the
farmers to irrigate the crops
planted down hill from the
windmill.




The panels of the Panemone
windmill work similar to sails
on a ship. There are four basic
panel positions and three
panels are ‘catching’ the wind
at any given time providing
power.

In the first position the sail
begins to ‘catch’ the wind. The
second position continues to
catch the wind as the sail
moves around to the point of
being parallel to the wind. In
the third position the sail ‘jibes’
and swings open to continue to
catch the wind and produce
power for the windmill. In the
fourth position the sail moves
against the wind parallel to the
wind direction ‘in irons’
allowing the wind to slide by.




UPPER PIVOT

SAIL PANEL AND FRAME

LOWER PIVOT

The design allows each sail
panel to pivot within the arms
of the panemone. The salil
panel frames slide up into a
bamboo frame at the top of the
arm of the panemone
structure. Then the panel
frames seat into a hollowed
bamboo pivot socket at the
lower arm. This design also
enables the panels to be
removed easily for repair or in
the event of high wind all the
panels may be removed.




MAIN PIVOT BEARING

The panemone windmill pivots
around a stationary vertical
axis. Two rocks are used for
the main bearing at the top of
the post to eliminate friction.




‘SPROCKET'FOR CONNECTION TO
ROPE AND WASHER PUMP

The rotating energy of the
panemone is transferred to the
rope through the ‘sprocket’
located at the base of the
panemone frame. Pieces of
split bamboo are connected to
the lower arms and frame
extensions to form the cogs of
the sprocket. The rope with
washers wrap around the
sprocket and the washers
engage the cogs and pull the
rope through the pump in the
nearby well.




The rope and washer pump is
created by heating and
bending a length of PVC pipe
to form the U shape. Holes in
the outside radius allow water
to fill the pipe in the well. Hand
cut rubber washers from
bicycle tires backed up with
bottle caps are threaded on to
the rope and spaced out with
tied knots. It is the movement
of the rope through the pipe
with the rubber washers which
lifts the water to a higher
elevation.

ROPE AND WASHER
PUMP SECTION

ROPE AND WASHER PUMP BOTTLE CAPS AND WASHERS




When | was in Malawi, Africa a year and a half ago, | noticed remote farming
villages had hand-dug wells, with no means of pumping water. During a drought
Malawi does not produce enough food to support its population; 94% of farms rely
on the natural three-month rainy season, which only allows one growing season
per year. Farmers, with Malawi's temperate climate and the means to ‘pump’
water for crop irrigation, would have the opportunity to produce crops year round
regardless of droughts. Modern irrigation equipment is too expensive for villagers
and impossible to maintain, since they do not have tools or training. Most
agriculture in Malawi is composed of individual subsistence farmers with small one
acre farms. Over the past year and a half | developed a design to solve the need
of sustainable irrigation in Southern African Countries. The design solution is
based upon the panemone windmill (500AD Persia) connected to a handmade
rope and washer pump. This will allow farmers to irrigate the crops and it only
utilizes materials that are readily available in Malawi to the common farmer. The
windmill is made of a main wood post, bamboo, wire, grain sacks, and two stones
for the main bearing; and the pump is made of rope, bottle caps, hand-cut rubber
washers (out of used bicycle tubes), and PVC thin walled pipe. The total cost for
the windmill if all the parts are boughtis $40 US dollars and it could irrigate a
minimum of ¥ acre which yields $100-$125 US dollars at harvest, so within the
first harvest the rural farmer will be able to make a profit. Sustainable irrigation will
stabilize the region of Southern Africa’s food supply which is a matter of Life and
Death in Malawi.

Construction Cost
$40 USD

Date of Completion:
03/12/09

Location of Project:
Mgwayi Village, Malawi,
Africa

Type of Project:
Panemone Rope and
Washer Pump
(Irrigation Windmill)

Construction materials,
mechanical systems or
other pertinent information:
The construction

materials are bamboo,
blue gum post, wire ties,
grain sacks, rope, bottle
caps, hand cut rubber
washers, PVC pipe, and
stones for main bearing.




