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The innovative paddle-wheel from indigenous knowledge
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Abstract

In the past, a Paddle-wheel was important for farmers. Currently, farmers prefer to use a centrifugal pump,

due to they can pump in large quantities with better speed and efficiency. Teak wood is the main material used to

make the Paddle-wheel. Teak is a very rare and expensive material.

The theory of hydraulic engineering relates that a Paddle-wheel is that highly effective pumping only occurs

when used for a plain angle, but it has low performance for steeper inclines. The working principle of a Paddle-wheel

is to pull the water through a rectangular channel, but the water will flow back when lifting more.

An objective of this study is to improve the Paddle-wheel by traditional indigenous knowledge, to be effective

in pumping higher volumes by utilizing materials such as steel, rubber and PVC pipe to replace teak wood. The use

of solar energy to drive the motor will also reduce the cost of production for farmers. This study found that the

Paddle-wheel is a high performance and cost effective alternative for the long-term period.

Keywords: paddle-wheel, pump, indigenous knowledge, solar energy
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Figure 1 Energy loss diagram; a) Centrifugal pump system and b) Paddle-wheel pump system.
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a) Rectangular channel b) Axial blade

Figure 2 The prototype of Paddle-wheel; a) Rectangular channel and b) Axial blade.

original

c) Teak wood driving shaft d) Iron driving shaft

Figure 3 The Paddle-wheel equipment; a) Paddle-wheel, b) Axial joints, c) Teak wood driving shaft

and d) Iron driving shaft.
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Figure 4 A production for community. Figure 5 Solar power circuits.
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Figure 6 Paddle-wheel efficiency.

Table 1 Paddle-wheel efficiency results.

pipe-end level, angle, head, H flow rates, POWEr, o power, efficiency
h (m) a (cm) Q(I/s) (watt) (watt) (%)
1.0 14.0 11.0 5.5 149.5 153.972 97
1.5 20.6 8.8 3.2 131.0 152.490 86
2.0 26.6 8.1 2.6 141.8 161.304 88
2.5 32.0 7.4 2.1 141.2 164.736 87
3.0 36.9 6.0 1.2 99.9 170.079 59

3.5 41.2 5.7 1.1 100.2 173.550 58
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Table 2 Comparison of value for water pump.

power suction x flow rates, weight cost
type

(HP) discharge (mm) Q (I/min) (kg) (baht)
engine pump model KT-15CX 4.0 40 x 40 330 9.5 6,000
paddle- wheel pump 0.5 125 x 125 330 35.0 15,000
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