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Diyarbakir Ili I¢in Uzun Dénemli Giines
Radyasyonunun Ekserji Analizi

Exergy Analysis of Solar Radiation Based on
Long Term for Diyarbakir Province

Nesrin ILGIN BEYAZIT!
Hiisamettin BULUT?
Fatih UNAL?

!Makine Miihendisligi Boliimii, Miihendislik Fakiiltesi, Dicle Universitesi, Diyarbakir, Tiirkiye, nesrinilgin@gmail.com
2Makine Boliimii, Meslek Yiiksekokulu, Harran Universitesi, Sanlrfa, Tiirkiye, hbulut@harran.edu.tr
3Makine Boliimii, Meslek Yiiksekokulu, Mardin Artuklu Universitesi, Mardin, Tiirkiye, funal81@hotmail.com

Ozetce— Giines radyasyonunun ekserjisi, giines enerjisinden en yiiksek oranda kazamlabilen enerjinin bagil miktarina
bagl olarak hesaplanabilir. Bu c¢aligma 1999 ve 2008 yillar1 arasindaki Diyarbakir ilinin (37.55°N, 40.14°E) giines
radyasyonunun ekserjisini analiz etmektedir. Bu baglamda giines radyasyonunun ekserjisini belirlemek igin ti¢ model
kullanilmugtir. Diyarbakir 1li icin giines radyasyonunun ekserji verimi, kullanilan modellerin meteorolojiden alman
verilere uygulanmasiyla degerlendirilmistir. Sonuglara gore; en yiiksek uzun doénem aylik ortalama giines radyasyonu
ekserji degeri Haziran ayinda Petela ve Spanner modelleri igin 26.66 MJ/m?, Jeter modelinde ise 27.13 MJ/m? olarak
gozlenmistir. Giines radyasyon ekserjisinin uzun dénem aylik ortalama giines radyasyon enerjisine orant hem Petela hem
de Spanner modellerinde 0,932°den 0.939’a kadar degismektedir. Jeter modelinde ise bu oran 0.949°dan 0.954’¢ kadar
degismektedir. En yiiksek yillik giines radyasyon degeri 1999 yilinda 18,19 MJ/m2 ve en diisiik yillik giines radyasyon
degeri ise 2007 yilinda 17,36 MJ/m? olarak hesaplanmustir. Uzun dénem igin yapilan analizler neticesinde ii¢ modele ait
giines radyasyonu ile giines radyasyonunun ekserjisi arasinda ii¢ model i¢in de korelasyon gelistirilmistir.

Anahtar Kelimeler — giines radyasyonu; exergy; giines ekserjisi; diyarbakr.

Abstract— The exergy of solar radiation is determined based on the relative potential of the maximum energy
available from radiation. The main purpose of this study is to determine the solar radiation exergy for Diyarbakir
province (37.55°N, 40.14°E) between 1999 and 2008. In this context, three models have been used to determine the
exergy of solar radiation. The exergy of solar radiation for Diyarbakir Province was assessed by applying the models
used for meteorological data. According to the results; the highest long-term average monthly exergy of solar radiation
value was 26.66 MJ/m2 for Petela and Spanner models in June and 27.13 MJ/m2 for Jeter model. The ratio of solar
radiation exergy to long-term average monthly solar radiation energy varies from 0.932 to 0.939 in both the Petela and
Spanner models. In the Jeter model, this ratio ranges from 0.949 to 0.954. The highest annual solar radiation value was
calculated as 18.19 MJ/m? in 1999 and the lowest annual solar radiation value was calculated as 17.36 MJ/m2 in 2007.
As a result of long-term analyzes, the correlation has been developed between solar radiation and solar radiation exergy
for used models.

Keywords —radiation; exergy; solar exergy; diyarbakir.
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