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Ozet- Gelisen teknoloji ve artan elektronik cihazlar elektrik tiiketimini de her gecen giin arttirmaktadir. Giiniimiizde elektrik
iretmek i¢in kullanilan bircok yontem mevcuttur. Bu yontemlerin biiylik bir kismu gevre kirliligine neden olmaktadir. Elektrik
enerjisi iretiminde termik santrallerin pay: iilkelere bagli olarak %50 ile %95 arasinda degismektedir. Bu orana bakilarak
giderek artan elektrik ihtiyaci ve gevre kirliligi iilkeleri alternatif ve temiz elektrik {iretim yontemlerine yoneltmistir. Alternatif
(yenilenebilir) enerji sistemleri iilkelerin enerji ihtiyacinin kiiclik bir kismin1 kargilayabilmektedir ve s6z konusu elektrik
iiretimi oldugunda bu kaynaklar ¢cogu zaman yetersiz kalmaktadir. Bu durumda Organik Rankine Cevrimi (ORC) karsimiza
umut verici bir gelisme olarak ¢ikmaktadir. ORC sistemleri yenilebilir enerji kaynaklari ve atik 1s1 kaynaklari (baca gazi vb.)
gibi diigiik sicakliktaki kaynaklarla birlestirilip kullanildig1r zaman elektrik tiretilmesi miimkiin olmaktadir. Bu durum elektrik
ihtiyacinin karsilanmasina yardimer olunmasiin yani sira fosil kdkenli yakitlarin olusturdugu cevre kirliliginin Oniine
gecmektedir. Sunulan bu ¢alisma da enerji geri kazanimi amaciyla, ORC sisteminde, ozon tiikketme potansiyeli (ODP) ¢ok
diigiik, zehirsiz ve yanmaz bir akigkan olan degisken R134a akigkan debileri ve farkli kaynak sicakliklarinda, bir gaz tiirbini
santralindeki tiirbin yataklarimin sogutulmasi amaciyla kullanilan yagin 1sis1 kullanilarak enerji geri kazanimi ve elektrik
tiretimi gerceklestirilmistir. Bu kapsamda, ORC sisteminin, enerji doniisiim performansi, termik verimi ve net is degerindeki
degisim, tiirbinin genisleme orani ve sicaklik diisiimii, elektrik enerjisi ve tiirbin mili donme hizi gibi parametreler, analitik ve
deneysel olarak incelenmistir. Sistem iizerinde, baz1 kritik noktalardaki sicaklik, basing ve debi degerleri dl¢tilmiitiir. Yapilan
deney sonucu 3,8 It/dak debide ve 79,4°C kaynak sicakliginda termik verim mm=%8,7 ile maksimum degerini alirken, 2,5
It/dak debide ve 82,4°C kaynak sicakliginda nim, =%3,4 ile minimum degeri almistir. Kaynak sicakligi 77,1°C iken 3,8 It/dak
debide minimum termik verim mun=%7,3 elde edilmistir. Maksimum elektrik giicii Gme= 0,336 kW, maksimum tiirbin
genigleme oram r= 1,64 degerleri, 3 It/dak debide, maksimum tiirbin mili hiz1 n=925 d/dak ve 87,7°C kaynak sicakliginda elde
edilmistir. R134a akigkaninin debisi arttikga, tiirbindeki sicaklik disiisii AT, tiirbin mili hizin n, tiitbin genisleme orani ¢ artig
ve sonug olarak sistemin termik veriminde artis oldugu gézlemlenmistir.
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Electricity Generation Using R134a in Organic Rankine Cycle

Abstract- Developing technology, and electronic devices, power consumption is increasing day by day. At the present time,
there are many methods used to generate electricity. Most of these methods cause environmental pollution. The share of thermal
power plants in electricity generation varies between 50% and 95% depending on the country. From this perspective, increasing
electricity demand and environmental pollution have led the countries to find a clean methods to electricity generation.
Alternative (renewable) energy systems can cover a small part of the energy exigency of countries but these resources are not
enough when it comes to electricity production. In this case the Organic Rankine Cycle (ORC) stands out to us as a promising
development. It is possible to generate electricity when (ORC) systems are combined with low temperature sources such as
renewable energy sources and waste heat sources (flue gas, etc.), and this not only helps to need the electricity need, but also
avoids environmental pollution caused by fossil fuels. In this study, we also present the variable R134a fluids with low ozone
depletion potential (ODP), a non-toxic and nonflammable fluid in the ORC system for energy recovery, and energy recovery
using oil heat used to cool turbine bearings in a gas turbine at different source temperatures. In this context, parameters such as
energy conversion performance, thermal efficiency, change of network value, turbine ratio, temperature drop, electrical energy
and turbine shaft rotation speed of ORC system have been analyzed and experimentally. On the system, temperature, pressure
and flow values at some critical points are measured. The results of the experiments are as follows: 2.5 It / min deburring and
82.4 °Cwelding temperature nm = 3.4%, while the result is minimum at 3.8 It / min and 79.4 °C welding temperature nm, = 8.7%
with the maximum value. With a welding temperature of 77.1 °C, a minimum thermal efficiency of thth = 7.3% was obtained at a
yield of 3.8 | / min. The maximum electric power is obtained at Gie = 0.336 kW, maximum turbine expansion ratio ry= 1.64, 3 It
/ min flow rate, maximum turbine shaft speed n = 925 rpm and at the welding temperature of 87.7 °C. It has been observed that
as the result of the experiments R134a fluid increases, the temperature drop AT increase in the turbine, the turbine shaft speed n,
the turbine expansion rate and consequently the thermal efficiency of the system increases.
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