Clean and Renewable Energy for Irrigation of Farmland

Z. ASLANa, A. TOKGÖZLÜb, A.ŞENCANc, A.K. YAKUTc, G.TONGUÇd 
a Anadolu Bil Professional School of Higher Education, B.Evler, Istanbul, TÜRKİYE
b Department of Physics, Science-Literature Faculty, Süleyman Demirel University, Isparta, TÜRKİYE

c Department of Mechanical Education, Technical Education Faculty, S.D.University, Isparta, TÜRKİYE

d Keçiborlu Professional School of Higher Education, , Süleyman Demirel University,Isparta, TÜRKİYE
This paper provides a case study on application of wind energy (renewable and environmental friendly) for agricultural purposes. Solar and wind are main sources of energy that allows farmers to have the potential for transferring kinetic energy captured by the wind mill for pumping water, drying crops, heating systems of green houses, rural electrification’s or cooking. Costing about the same as mechanical systems, it is found that the wind turbine systems produce almost twice the volume of water. Larger wind turbines (over 1 MW) can pump enough water for small–scale irrigation. This study tried to initiate data gathering process for economic evaluation of the water pumping at Isparta city province in Central Anatolia. After completing a year of wind data recording, results will be extended to initiate a pilot program. An economic analysis to support an agricultural decision on a wind turbine powered agricultural water pumping pilot programmed. The wind data gathering system is mounted at latitudes: 37º 50″ N; longitude 30º 33″ E and height: 1200 m above mean sea level at a hill near Süleyman Demirel University campus. 10 minutes average values of two levels wind speed and direction (10m and 30m above ground level) have been recorded by a data logger between July 2001 and February 2002. Wind speed values changed between the range of 0 m/s and 54 m/s. Annual mean speed value is 4.5 m/s at 10 m ground level. Prevalent wind direction is south west. 5 water pumps are available at 1000 m altitude at the study area. Total power demand is 400 kW for pumping systems. The storage tank will be mounted at 1090 m altitude above the pumps. It is expected to supply water for drinking, irrigation of farmlands and other purposes in and near vicinity of the university campus where 32 000 habitants are available. Their drinking water demand is 0,54 m3/day, and for other purposes including farmlands, they consume 0,04 m3/s water. Mean water consumption is 1 m3/day/da. It reaches its maximum value in summer. The results will be evaluated for this pilot project. This study has a key role on protection of forests, soil and environmental hazardous.

