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DRIP IRRIGATION POWERED BY SOLAR CELL FOR DRY RAINFED AND NO ELECTRICITY AREA

 
ABSTRACT:
The objectives of this research were to design and test a suitable set of drip irrigation powered by solar cell for sugarcane field in dry rainfed and no electricity area. This design was based on 1.5 m of sugarcane row width and 40 m of drip tape length. A drip tape was laid on soil surface and it could be rotated to other sugarcane plots. The components of the set were a 1 m3 water tank installed at 1 m high and water was easily refilled, 12 volt DC water pressure pump with maximum head and flow rate of 2.80 bar and 1.02 m3/hr, stand alone inverter with solar charge controller of 12 V capacity, a crystalline solar cell with maximum power of 120 Wp ±3%, 18.0 V, 6.67 A, 12V and 75 A battery, a ¢ 1″ and 140 mesh type of disk filter, a ¢1″ ball valve and ¢1″ main pipe drip tape with drip spacing of 0.20 m. The test results indicated that maximum number of drip tape usage at a time was 5 drip tapes with 0.20 m drip spacing, 40 m of drip tape length and 1.5 m of sugarcane row width at 1 bar of water pressure. The system provided average dripper flow rate (qs) of 0.82 L/hr, maximum dripper flow rate of 0.98 L/hr, minimum dripper flow rate of 0.63 L/hr, difference between maximum and minimum dripper flow rate of 35.85%, emission uniformity (EU) of 76.83%, precipitation rate of 2.73 mm/hr and total water flow rate of 820.00 L/hr to irrigate 300 m2 area at a time.
INTRODUCTION:
Sugarcane is a major crop in many countries around the world, including Thailand. In the crop year 2012/2013, there were 1.52 million ha of whole planting area, 100.15 million tons of sugarcane production with an average yield of 65.98 tons/ha. There were 4 regions of sugarcane planting areas in Thailand. The largest area of 0.63 million ha was in the north-eastern region, followed by 0.46, 0.35 and 0.08 million ha in the central region, the northern region and the eastern region, respectively. Out of the whole country production of 107.44 million tons, the largest production of 43.65 million tons was from the north-eastern region, followed by 33.61, 25.04 and 5.14 million tons in the central region, the northern region and the eastern region, respectively. 
Whereas, the irrigated area was 9.23% of the whole country area only 1.93% was in the north-eastern region, therefore most of sugarcane production in this area was in rainfed conditions and this area is the driest area of the country.
Because sugarcane weight is very important for high income of cane growers, sugarcane water supply for highest .The Farm Mechanics Department, Faculty of Agriculture at Kamphaeng Saen Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom, 73140 Thailand (e-mail: borpitkasetsart@gmail.com, agrrnt@ku.ac.th, agrpoc@ku.ac.th). growth and yield is one important activity. Sufficient water must be provided continuously throughout the growing season. Vegetative growth of sugarcane is directly correlated with the amount of water transpired. Its water requirement varies with climate and growth stages. Water requirement of each growth stage of sugarcane is approximately as followed; 4 mm/day at the establishing stage (30 days), 4.5 mm/day at the vegetative growth stage (140 days), 5 mm/day at the sugar accumulation stage (125 days) and 4 mm/day at the maturation stage with the total water requirement throughout the growing season (330 days) of 1,515 mm.
Drip irrigation (drip or trickle irrigation) is to provide water to the plants with low seep rate into the soil at the root zone and fertilization through the system is also possible. The key to this irrigation was to increase productivity and to optimize water use. The advantages of drip irrigation are 1) increasing cane production at minimized water supply, 2) fertigation directly to cane reduces cost of fertilizer and labor cost of fertilizing and weeding. Salt accumulation is also controlled to prevent soil salinity. The cost of drip irrigation per area is rather expansive only at initial investment.
The main components of drip irrigation system consist of emitter, lateral line, sub main, main line, valve, filter and the water supply control. The water supply control consists of pressure gauge, water flow measurement and pressure control (pump) which is not required if the water pressure is sufficient.
A solar cell or photovoltaic cell is an electrical device that converts the energy of light directly into electricity by the photovoltaic effect. It is a form of photoelectric cell (when exposed to light) which can generate and support an electric current without being attached to any external voltage source, but do require an external load for power consumption.
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HARDWARE USED
1. MOISTURE SENSOR
2. SOLAR PANNEL
3. RTC 
4. MOTOR
5. RELAY
6. MICRO CONTROLLER
7. BATTERY

SOFTWARE USED
1. MP LAB
2. CCS C COMPLIER

Further Details Contact: A Vinay 9030333433, 08772261612
Email: takeoffstudentprojects@gmail.com | www.takeoffprojects.com



image1.png
takeoff

i Techmatoores (7 140




