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Suyun bitkiye iletilmesi siirecindeki, tiim yap1, ara¢ ve makinalarin biitiinii seklinde tanimlanan
sulama yontemleri, yiizeysel ve basingli olmak iizere iki baslik altinda siniflandirilir. Ulkemizde ise
tarimsal sulamanin yaklasik %92’si yiizeysel (salma) sulama yontemleriyle yapilmaktadir. Yiizeysel
sulamada gerekli su miktarin1 belirleyen buharlasma, bitki su ihtiyac1 ve yiizeysel akis gibi
parametrelerin kontroliindeki zorluklardan dolayr bu yontem g¢ogunlukla uzun vadede toprakta
drenaj ve erozyonun goriilmesine sebep olmaktadir. Bundan dolay: iilkemizin birgok bolgesinde
toprakta tuzlanma, ¢oraklagsmalar ve de verimde biiyiik diisiisler goriilmeye baslanmistir. Bunun en
tipik 6rnegi son 20 yildir sulanmaya baslayan Sanliurfa’daki Harran Ovasi’dir. Yiizeysel sulama
sonucu toprakta goriilen ¢oraklagma ister istemez ciftcileri yilizeysel sulamaya karsin daha modern
olan basin¢l sulamaya yontemlerine gegmeye zorlamaktadir. Zorlama sonucu olarak c¢ift¢iler artan
bir trendle basingli sulama yontemlerine gegmekte veya gegme yoniinde arayislarda bulunmaktalar.
Bu arayisin sonucu olarak konuyla ilgili birgok irili ufakli firma kurulmustur. Kurulan firmalarin
biiyiikk ¢ogunlugunun ar-ge alt yapisi olmadigindan bolgeye ve bitki Ortiisiine uygun etkin-verimli
sistemler ve yontemler gelistirememis ve tiiketicilere ancak standart iirlinler sunabilmislerdir.

Basingli sulama ydntemleri uygulama sekline gore yagmurlama, mikro yagmurlama ve
damlama olmak tizere li¢ smifta degerlendirilir. Topografyast bozuk arazilerde tesviyeye gerek
duymaksizin uygulanabilmesi ve su alma hiz1 yiiksek hafif biinyeli topraklarda yiiksek bir sulama
randimani elde etmesi gibi avantajlarindan dolayr yagmurlama sulama sistemleri diger basinglh
sulama sitemlerine gére daha 6n plana ¢ikmaktadir. Yagmurlama sulama sistemlerinde, sistem
caligma parametrelerini ve performansini belirleyen ana bilesen olan meme ayni zamanda sistemin
en kiigiik ve maliyeti en diisiik aktif bilesenedir. Bundan dolayr meme tizerinde saglanacak herhangi
bir iyilestirme sistem performansini en diisiik maliyet ile onemli derece artiracaktir. Yagmurlama
sulama sistemlerinde meme boyunca ki akis ve 1s1 transferi karakteristiklerini arastiran dolayisiyla
bu karakteristiklerin sistem performans: ile iligkisini ortaya koyan calisma bulunmamaktadir.
Konuyla ilgili tiim ¢aligmalar ise sistem performansini tespit etmeye yoneliktir. Yani bilesenlerin
ozellikle de memenin sistem performans: ile iliskisini ortaya koyma niteliginde degildirler. Bundan
dolay1 etkin ve verimli sulama icin optimal meme tasariminin bu calismalardan yararlanarak
yapmak miimkiin degildir. Bu ¢ercevede optimal meme tasarimi i¢in meme boyunca ki akis ve 1s1
transferi karakteristigi ile sistem performansi arasindaki iliskiyi tanimlayacak ek ¢aligsmalara ihtiyag
vardir.

Bu caligmada fan tipi bir memenin liile-hedef yiizey arasi uzakligin sulama performansina
etkisi arastirilmistir. Bu c¢ercevede ilk etapta bes farkli lille-hedef ylizeyi araligina(Liile cikis
capy/lille hedef uzakligi (d/h)=1.716, 1.433, 1.39,1.224 vel) sahip fan tipi memelerin kati model
tasarim1 SolidWorks’te yapilmigtir. Sonraki agsmada tasarimi yapilan memelerim imalat1 3d yazici
ile gerceklestirilmistir. Son asamada ise diizenlenen bir deney setinde memelerin sulama
performansi incelenmistir. Yapilan dlgiimlerde d/h orani artik¢a sulama alan1 azalirken tiniform akis
yapisin1 tanimlayan Es Dagilim Katsayis1 (CU) artmaktadir.

Anahtar Kelimeler: Tarimsal sulama, yagmurlama sulama, meme tasarimu, liile.



In Fan Type Nozzle Investigation of the Effect of the Distance Between the
Nozzle and Target Surface on Irrigation Performance

Z. A. Firatoglu'", V. Balak?, Y. Isiker!, Y. Demirtas!, H. Bulut!
!Department of Mechanical Engineering, Harran University, Sanlurfa, TURKEY
(firatoglu@harran.edu.tr)

The irrigation methods which are defined as whole of the entire structure, tools and machines
in the process of transmission of water to the plants can be classified under two headings to be the
surface and the pressurized. In our country, approximately 92% of the agricultural irrigation is
performed with surface irrigation systems. In the long-run, this methods is often caused to see the
soil erosion and the drainage which because of the difficulties in the control of parameters such as
evaporation, crop water requirement, runoff determine the amount of water required for irrigation.
Therefore, in many parts of our country are started to see salinity, desertification and also largest
decreases in yield. The most typical example of this is Sanliurfa Harran Plain irrigated for last 20
years. The desertification in the soil as a result of surface irrigation, the farmers are inevitably
forced to cross the pressurized methods the more modern from surface irrigations. As a result of
strain, farmers pass the pressurized irrigation methods with an increasing trend, or are in quest to
passing. As a result of quest, were relevantly established the large and small numerous firms. Since
there is not majority R & D infrastructure of firms established, it’s could not develop effective-
efficient systems which are suitable for the area and vegetation, and however have been able to
standard product offering for consumers

The pressurized irrigation methods according to the route of administration are assessed in
three classes to be sprinkler, micro-sprinkler and drip. Sprinkler irrigation systems due to the
advantages, such as the implementation of without the need for leveling on uneven terrain
topography and the high light textured soils of water intake velocity, come to the fore than other
pressurized irrigation systems. In the sprinkler irrigation systems the nozzle which is largely
determined the performance and operating parameters of the system, is also the smallest and most
cost-effective active component of system. Therefore, any improvement on the nozzle, system
performance will be highly significant increase with the lowest cost. Sprinkler irrigation systems,
investigating the nozzle flow and heat transfer characteristics and hence there is no study
demonstrating the relationship between system performance and these characteristics. In all studies
on the subject have been attempted to identify the system's performance, so it’s not qualification
setting out the relationship between the system performance and components especially nozzle. For
this reason, for efficient and effective irrigation not possible to make optimal nozzle design use of
these studies for efficient and effective irrigation. In this respect, additional studies are required to
define the relationship between the system performance and the flow and heat transfer
characteristics for the design of optimal nozzle.

In this study, the effect of a fan type nozzle on the irrigation performance of the distance
between the nozzle and target surface was investigated. In this framework, firstly solid model
design of the fan type nozzles with five different nozzle-target surface areas (Lule outlet diameter /
nozzle target distances (d / h) = 1.716, 1.433, 1.39, 1.224 and 1) was made in SolidWorks. In the
second step, the designs of the nozzles were made with 3d printer. Lastly, the irrigation
performance of the nozzles was examined in an experimental set. In the measurements made, the
Coefficient of Partition Coefficient (CU), which defines the uniform flow structure, increases while
the irrigation area decreases as d / h ratio increases.
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