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Model: 1 Static model made from Bamboo/Eucalypts

Structural arrangement:
/ tower structure made of two parallel bamboo posts supported by
; _ two inclined bamboo posts each. An iron shaft made from iron
i pipe is mounted on bearings near the top of the tower, ends of

/\ The windmill actuated bore-well pumping unit consisting of a tall
L

P ‘ _ _

\// ™, | which rest on the parallel bamboo posts on either side. At the

centre of the shaft, a wind turbine with four blades is mounted.
The shaft is connected to the hand pump handle on the ground
\ through mechanical linkages (crank lever mechanism). As the
i turbine rotates, due to motion of the wind, the shaft also rotates.

L' = | Through the mechanical linkages, rotary motion of shaft is
converted to reciprocating motion of the lever of the hand pump, which in turn pumps
water from the tube well continuously.

Fabrication process:

It is very easy to fabricate and assembled the entire wind mill. The blade is made from
wooden strip (2” x 1” thick babul material) on which aluminum sheet of 27 gauge is
mounted. At the center of the shaft, a four-bladed wind turbine is mounted. There are
total four triangular shape blade having six feet length (total blade diameter is 13
feet). The blades are mounted at the middle of shaft on rotor made from MS flat
which are fixed at particular angle. The iron shaft is mounted through pedestal and
bearings near the top of the supporting posts. The angle of the blade is maintained by
tightening and adjusting the wire accordingly. All four blades are joined with each
other through wire which gives strength to the blades. The shaft is then connected to
a hand pump through an iron strip. As the turbine is rotated by the wind, the lever is
set in motion and the up and down motion of the pump discharges water.

Bill of material and cost break up:

Sr. | Particulars Specification Amount
1 Wind Blade made from 6 feet length x 5 feet width at bottom | 2500/-
wooden frame and , triangle shape , 4 numbers
aluminum sheets (27 guage)
2 Pedestal & bearings Dia-30 mm , 2 No.s 750/-
3 Main Axle 1.25 inch dia Gl pipe , 7 feet length 750/-
4 Crank mechanism & its 1500/-
accessories
5 Support structure a) Main posts -2 No.s - 20 feet long & 2000/-
( Bamboo or Eucalypts) 4 to 6 inch dia
b) Supporting posts - 4 No.s -3 inch dia
18 feet long
6 Accessories Not , bolts , nails, wire , etc 1000/-
7 Hand pump unit - 1 with | India Mark -II 3500/-
cylinder (2.5 inch dia)
8 Miscellaneous & labour 3000/-
TOTAL wind mill cost ( Fifty thousand only) | 15000/-
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Advantages

>

The use of low cost, locally available material instead of costlier metals for the
framework and the direct drive to do automatic pumping of water from the
tube well has given it an innovative shape.

This entire arrangement is like a portable unit, which can be dismantled in an
hour, and then reassembled and connected to a tube well in another location
in almost no time.

Since the supporting framework is made of bamboo (or eucalypts or any local
wood), the final product costs only Rs 15000/-, which is very low as compared
to any commercially available conventional windmills.

No RCC or any kind of foundation is requires for installation. The wind mill can
be installed easily by digging hole for erection of bamboo posts.

It is very easy to fabricate this wind mill. Any carpenter or local fabricator can
manufacture the blade and install the wind mill with the use of accessories like
pedestal, bearing etc. No formal training is requiring for installation of wind
mill. Any farmers or local fabricators can easily install the wind mill.

Limitations

>

It works functions only when the turbine blade faces the wind direction. This
wind turbine does not adjusts itself according to the direction of wind flow and
therefore selection of position of installation of wind mill is an important step
while installation.

Because it is made from light weight material and light in weight, it may not
able withstand high wind velocity. In such situation it may fall down but one
can again reinstall it without any major expenses.

There is no any formal arrangement of brake system in the design. The wind
mill can be stopped by inserting the bamboo or any wooden poles in between
two blades.

Life and Durability:

>

The structure is made from bamboo / eucalypts and other light weight material
and therefore it has limited life compare to iron structure. However the system
minimum last for five years.

Operation and maintenance require:

>

It only requires lubrication in bearings, tightening the nut bolts & wire etc.



Model: 1  Static model made from Bamboo/Eucalypt







Model: 2 Multi directional windmill made from metal

Structural arrangement:

This is the modified version of the low cost bamboo
windmill with the advantage of changing its direction
with the change in the direction of wind. The main
components of the windmill are mainframe or structure,
blades with tail and a crank mechanism for converting
the rotary motion into reciprocating motion. A simple
mechanism is used to make the windmill multi
directional. At the top of the mainframe a simple
arrangement is made to rotate around vertical axis with
the help of roller and cylindrical bearing. This multi-
directional rotating frame carries the blades, shaft and
crank mechanism. In the present design we have directly
connected the crank mechanism with the rod which in
turn is connected to the cylinder at the bore. Blades are
given the proper angle so that the higher wind power can
be harnessed and there by can pump the water from
greater depth. Blades are made up of aluminum sheet or MS angle. Wires are used to
provide the extra strength to the blades.

Fabrication process

The total wind mill is made from iron material. The structure is divided into three
main components viz; turbine blades with tale, crank mechanism and main frame
(support structure). Any fabricator can manufacture the turbine blades and main
frame structure from iron materials, but the fabrication of crank mechanism requires
engineering skill. Any medium scale engineering job work specialist can fabricate the
crank mechanism.

Shaft _Bearings | For the conversion of rotary motion in to reciprocating
motion, crank and connecting strip mechanism is used.
Crank is made in such a way that it can be assemble
and dissemble according to the requirement. In order to
A B make crank, two flats having holes are perpendicularly
welded with two shafts (Figure A). Now connecting strip
with bearing is welded between the holes of flat (Figure
B) in order to complete the crank. Figure C shows the
complete crank and connecting strip mechanism.
Provision of various holes facilitates the adjustment of
stroke length of hand pump.

Assembling of the windmill is quite easy as it is fabricated in three main pieces. It can
be assemble easily by joining three components each other with nuts and bolts to be
tightened to erect the structure.



Annexure: 2 Test report Windmill (Model 2)
Site Installed: Village-Bhalchhel, Taluka- Talala, District-Junagadh

GIAN representative record observations of windmill on site for the six days. Data were
recorded from morning to evening. An anemometer and a container of known volume
were used for measurement of wind velocity and discharge respectively. Time was
measured using stop watch.

For discharge measurement, a container of 16 liter was kept below the outlet (hand
pump out let) and time was measured for filling the container. Simultaneously wind
velocities were measured by digital anemometer for every variation of wind velocity
during the filling of container. Then average of wind velocity was calculated for
discharge of 16 liter.

Table: Observation of Wind Velocity, Discharge & Time:

Time ( Hrs)

Time Taken
R
AM PM container

1 27.05.08 9 8.8 49
2 27.05.08 10 7.3 48
3 27.05.08 11 9.7 49
4| 27.05.08 12 10.5 43
5 27.05.08 1 7.4 53
6 27.05.08 2 7.0 46
7 27.05.08 3 9.0 53
8 27.05.08 4 7.9 50
9 27.05.08 5 4.7 60
10| 27.05.08 6 5.7 65
11| 28.05.08 9 7.0 60
12 28.05.08 10 8.5 45
13 28.05.08 11 9.5 40
14| 28.05.08 12 10.5 35
15 28.05.08 1 11.0 30
16 28.05.08 2 12.0 27
17 28.05.08 3 11.5 29
18 | 28.05.08 4 7.5 48
19 28.05.08 5 8.0 46
20| 28.05.08 6 7.0 55
21 1.06.08 9 10.5 35
22 1.06.08 10 5.7 70
23 1.06.08 11 6.5 57
24 1.06.08 12 8.2 45
25 1.06.08 1 5.6 80
26 1.06.08 2 7.1 49
27 1.06.08 3 5.3 60
28 1.06.08 4 6.4 46
29 1.06.08 5 6.9 50
30 1.06.08 6 9.6 40
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31 2.06.08 9 4.0 75
32 2.06.08 10 5.4 70
33 2.06.08 11 7.2 45
34 2.06.08 12 7.6 43
35 2.06.08 1 7.0 50
36 2.06.08 2 7.4 50
37 2.06.08 3 8.0 65
38 2.06.08 4 6.6 49
49 2.06.08 5 6.7 51
40 2.06.08 6 4.8 50
41 3.06.08 9 7.8 50
42 3.06.08 10 9.2 48
43 3.06.08 11 6.4 49
44 3.06.08 12 8.0 50
45 3.06.08 1 6.3 64
46 3.06.08 2 6.4 53
47 3.06.08 3 5.8 52
48 3.06.08 4 7.0 56
59 3.06.08 5 7.7 60
50 3.06.08 6 4.9 54
51 4.06.08 9 4.7 55
52 4.06.08 10 7.2 52
53 4.06.08 11 6.3 58
54 4.06.08 12 5.1 760
55 4.06.08 1 7.4 53
56 4.06.08 2 6.6 51
57 4.06.08 3 7.8 49
58 4.06.08 4 9.5 40
69 4.06.08 5 5.7 69
60 4.06.08 6 9.4 44
61 5.05.08 9 5.5 65
62 5.05.08 10 7.5 46
63 5.05.08 11 9.7 41
64 5.05.08 12 4.3 57
65 5.05.08 1 5.0 70
66 5.05.08 2 6.5 58
67 5.05.08 4 10.8 36
68 1.06.08 5 7.1 57
79 1.06.08 6 5.5 65

Total 508.1 4273

Conclusion:

By the calculation it was found that

» Average discharge was 1064.7 liter/ h @ 6.43 km/h (average) of wind velocity
» Maximum discharge 2133 liter/h @ was 12 km/h (average) wind velocity



