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Solar Energy Drip Irrigation System for Sugarcane Plantation

WIAANR TASUAIAR ANWHA llanas 16 Naeilsziasy’ uasshun AANA’
Pongsak Chontanaswat Somphinith Muangthong” Chuti Moungprasert' and Ratana Tangwongkit'

Abstract: The objectives of research were designing and testing a suitable set of drip irrigation powered
by solar cell for rainfed sugarcane plantation in dry area with no electricity. This design based on 1.5
m row width and 40 m length of drip tape which was laid on soil surface and movable. The irrigation
set consisted of 1 m® fillable water tank (1 m above land surface) and 12V DC, 72 Ah water pump
which maximum head and flow rate of 2.8 bar and 1.02 m*/h, respectively. The solar system consisted
of a crystalline solar cell with maximum power 120 Wp £3%, 18.0 V, 6.67 A, and 12V, 75 Ah battery
accompanied with solar control charger. The 17 PVC pipe was used for main pipe and 5 of 0.2 m
spacing drip tapes were installed on main pipe with 1.5 m row space. The whole designed irrigation
system covered 300 m”. Tested result revealed the average, minimum and maximum drip flow rate were
0.82, 0.63 and 0.98 L/h respectively. The difference between maximum and minimum dripper flow rate
was 35.85%. The emission uniformity (EU) was 76.83% and precipitation rate was 2.73 mm/h. The total
water flow rate was 820 L/h. The investment was 4,990 THB in which the cost of drip irrigation set, solar
cell set and installation labor were 540, 4,350 and 100 THB respectively.

Keywords: crop irrigation, drip irrigation, solar energy, solar cell, sugarcane
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Figure 1 Components of the drip irrigation system used in sugarcane plantation.
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Figure 2 The design of the solar cell system for the drip irrigation system in sugarcane field.
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Table 1 Minimum, maximum, average dripper flow rate and the system average dripper flow rate at water pressure of 1 bar.

Average Dripper Flow rate

Drip Tape Data

Drip tape 1 Drip tape 2 Drip tape 3 Drip tape 4 Drip tape 5
Average Drip Tape Flow rate (liters/h) 0.79 0.79 0.82 0.84 0.85
Average (liters/h) 0.82
Min (liters/h) 0.63
Max (liters/h) 0.98
Difference (%) (Max-Min) 35.85

Figure 4 Drip irrigation system in sugarcane rows.
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Figure 5 Emission uniformity of drip supply was tested.
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Table 2 Relationship between working hour with water flow rate, water pressure and battery voltage remain.

Working hours Water flow rate Water pressure Voltage

(h) (m°/h) (bar) (volt)
1 1.027 1.2 12.0
2 0.993 11 1.7
3 0.967 1.1 11.5
4 0.949 1.0 11.4
5 0.831 1.0 11.1
6 0.811 0.9 10.7
7 0.553 0.6 6.4

8 0.345 0.5 4.1
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Energy consumption and electrical power in battery
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Figure 6 Energy consumption of water pump and electrical power remain in battery.
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Table 3 Cost of solar cell and drip irrigation system for sugarcane. (Baht)

Cost of solar cell system (Baht)

1 Solar cell module
2  Battery
3 Solar charge controller

4 Water pump

850.00
1,800.00
450.00

1,250.00

Total

4,350.00
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Cost of drip irrigation system (Baht)

1 Main pipe 90.00
2 Drip tape 300.00
3 Valve & connectors 50.00
4 Others equipment 100.00
Total 540.00
Cost of labor for system installation (Baht)
Cost of labor 100.00
Total 100.00
Total cost 4,990.00
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