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Abstract

Small-scale water turbine can generate green electricity for agricultural purposes. This article proposes the
study of small-scale water turbine prototype which has a vertical 3 blades. During operation, one side of the turbine
is perpendicular to the water stream to provide the maximum force generated whereas another blade on the
opposite site is parallel to the water stream. Therefore, the water turbine can turn effectively. The control of
turbine blades is done by solely mechanical gear system. The test of water turbine can be divided into two types:
(1) Water turbine with water guide and (2) Water turbine without water guide. Results showed that the guided
water turbine can produce the maximum voltage of 7 volts at the rotational velocity of the turbine is 60.4 rpm. It
showed better electric power production performance than the non-water-guided water turbine which can rotate
only at 52.8 rpm and produce maximum voltage of 5.7 volts. The performance of vertical blade water turbine is

at the maximum of 24.3%.
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Figure 1 Vertical Water Turbine with Adjustable Blade
Water Turbine Direction.
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Figure 4 Water Flow Through Water Turbine.
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Table 1 Testing report of vertical water turbine with

adjustabla blade exclude water guided

Water

Light Speed speed Voltage  Ampere Power Efficiency

Bulbs  (rpm) (/) V) (A) (Watt) (%)
0 53.3 0.48 5.70 - - -
1 52.2 0.48 4.50 0.027 0.122 19.6
2 4715 0.48 3.20 0.040 0.128 20.7
3 46.5 0.48 2.10 0.050 0.105 16.9
4 a4a.2 0.48 1.60 0.060 0.096 15.5
5 43.2 0.48 1.20 0.061 0.073 11.8
6 a2.7 0.48 0.94 0.062 0.058 9.40
7 42.2 0.48 0.78 0.063 0.049 792
8 41.8 0.48 0.61 0.065 0.040 6.39
9 41.2 0.48 0.52 0.066 0.034 554
10 39.7 0.48 0.43 0.067 0.029 4.65
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Figure 5 The relation between velocity and voltage of
water turbine with adjustable blade without water

guide.
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Table 2 Testing report of vertical water turbine with
adjustabla blade include water guided.

Bulb Spee Water Voltage Amper  Power Efficiency
d speed % e (Watt) (%)
(rpm) (m/s) (A)
0 60.4  0.52 7.00 - - -
1 56.7  0.52 6.50 0.028 0.182 23.04
2 52.8 0.52 4.80 0.040 0.192 24.30
3 48.3 0.52 3.40 0.050 0.170 21.52
4 47.0 0.52 2.80 0.055 0.154 19.49
5 46.7 0.52 2.10 0.056 0.118 14.87
6 442  0.52 1.60 0.068  0.109 13.77
7 43.0  0.52 1.20 0.071  0.065 10.78
8 42.8 0.52 0.80 0.078  0.062 7.90
9 42.1 0.52 0.65 0.084  0.055 6.91
10 414  0.52 0.53 0.090 0.048 6.04
8
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6
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Velocity of rotation (RPM)

Figure 7 The relation between velocity and voltage of

water turbine with adjustable blade with water guide.

30
25
20
15

10

Efficiency of water turbine (%)

o
[N}

4 6 8 10 12
Nember of lightbulb

Figure 8 The relation between number of bulb and

efficiency of water turbine with water guide.
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