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Jet Etkili Haval1 Giines Kollektoriintin Etkinliginin
Deneysel Analizi

Experimental Analysis of the Efficiency of Impinging Jet
Solar Air Collector

Hiisamettin BULUT?
Yunus DEMIRTAS?

!Makine Miihendisligi Boliimii, Miihendislik Fakiiltesi, Harran Universitesi, Sanlwrfa, Tiirkiye, hbulut@harran.edu.tr
2Makine Miihendisligi Boliimii, Miihendislik Fakiiltesi, Harran Universitesi, Sanlurfa, Tiirkiye, yunusdemirtas@harran.edu.tr

Ozetce—Giines enerjisi uygulamalarinda kullamlan temel elemanlardan biri giines kollektorleridir. Giinesten aldig
enerjiyi faydali 1stya doniistiirmek icin tasarlanan giines kollektorlerinden; gilines enerjisinin bina, tarimsal ve endiistriyel
uygulamalarinda yaygin olarak faydalanilmaktadir. Sicak su iiretiminde ve havanin 1sitilmasinda kollektor kullaniminin
biitiin diinyada benimsenmis olmasi, fosil yakitlarin tiiketimini azaltan 6énemli bir etkendir. Giines enerjisini toplama
karakteristigi, konuslandirma ydntemi, hangi tip akiskan ile c¢alistiklart ve absorber iizerinde cam olan ve olmayan
durumlarina gore siniflandirilmaktadir.

Havali giines kollektdrlerinde gilines enerjisinin transfer edildigi akiskan, havadir. Havali gilines kollektorleri,
cogunlukla binalarin 1sitilmasinda, absorbsiyonlu sogutmada, tarim ve sanayi iriinlerinin kurutulmasinda ve seralarin
isitilmasinda kullanilmaktadir. Havali giines kollektorlerinde, ¢ikis hava sicakligii ve verimi artirmak igin farkli
yontemler uygulanmaktadir. Hava akig kanalina dolgu malzemesi yerlestirme, yutucu plaka altina kanatgik eklenmesi,
hava akiginin diizenlenmesi, segici yiizeyli yutucu kullanilmasi ve yutucunun altina jet plaka yerlestirilmesi yaygin olarak
kullanilan yontemlerdir.

Bu calismada jet etkili havali giines kollektoriiniin etkinligi deneysel olarak Sanliurfa kis sartlarinda incelenmistir.
Galvanizli sac kullanilarak tasarlanan ve imal edilen kollektorde 1s1 transferini arttirmak amaciyla absorber altina ¢ap1 10
mm olacak sekilde {izerine delikler a¢ilan 0.30 mm kalinliginda jet plaka kullanilmistir. Jet plakanin altina ise tekrar 30
mm bosluk kalacak sekilde 0.30 mm kalinliginda bir galvanizli sac daha yerlestirilmistir. Jet plaka kullaniminin amaci
kollektore giren havanin bir jet etkisi olusturarak 1s1 transferi miktarini arttirmak, boylece kollektdriin daha yiiksek bir
performans gostermesini saglamaktir. Kollektor kasast 100 mm yiiksekliginde, 940 mm genisliginde ve 1940 mm
uzunlugunda olup 1 mm kalinliginda galvanizli sacdan imal edilmis, saydam yiizey olarak 4 mm kalinligindaki pencere
cami kullanilmistir. Kolektor kasasinda 1sil izolasyon igin cam yiinii kullanilmigtir. Calismada kollektor girig- ¢ikis
sicakliklari, dis ortam sicakligi, hava hizi ve gilines 1sinimi Sl¢tilmiistiir. Farkli hava hizlarinda yapilan deneylere ait
sonuglar; klasik kollektorlerle yapilan galismalara ait sonuglarla karsilastirilmigtir. Jet plaka kullaniminin kollektor
etkinligi lizerine etkisi analiz edilmistir. Deneysel ¢alismada kullanilan jet etkili havali giines kollektoriinden yiiksek
performans ve yiiksek sicaklikta ¢ikis havasi elde edilmistir.

Anahtar Kelimeler — yenilenebilir enerji, giines enerjisi, havali giines kollektorii, jet etkisi, Sanlurfa

Abstract— One of the basic elements used in solar energy applications is solar collectors. Solar collectors designed to
convert solar energy into beneficial heat is widely used in building, agricultural and industrial solar applications. The
adoption of collectors in the production of hot water and in the air heating throughout the world is an important factor in
reducing the consumption of fossil fuels. They are classified according to the characteristics of collecting solar energy,
the method of deployment, type of working fluid and the glass and non-glass states on the absorber.

In solar air collectors, the fluid to which solar energy is transferred is air. Solar air collectors are mostly used for
heating buildings, absorbing cooling, drying agricultural and industrial products and heating greenhouses. In solar air
collectors, different methods are used to increase the output air temperature and the efficiency. It is common practice to
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place filler material in the air flow channel, to insert fins under the absorber plate, to regulate air flow, to use a selective
surface absorber, and to place a jet plate under the absorber.

In this study, the effectiveness of the jet impinging solar air collector was investigated experimentally in Sanliurfa
winter conditions. In order to increase the heat transfer in the collector designed and manufactured using galvanized
sheet, a 0.30 mm thick jet plate is drilled on the bottom of the absorber to form a diameter of 10 mm. A further 0.30 mm
thick galvanized sheet is placed under the jet plate with a gap of 30 mm. The purpose of using the jet plate is to increase
the amount of heat transfer by creating a jet effect of air entering the collector so that the collector exhibits a higher
performance. Collector frame is made of galvanized sheet of 100 mm height, 940 mm width and 1940 mm length and 1
mm thickness and 4 mm thickness window glass is used as transparent surface. Glass wool is used for thermal insulation
of collector frame. Collector inlet-outlet temperatures, outdoor temperature, air velocity and solar radiation were
measured in the study. Results from experiments at different air velocities; Results from experiments at different air
velocities; were compared with the results of the work done with conventional collectors. The effect of jet plate usage on
collector efficiency was analyzed. High performance and high temperature for exit air were obtained from the jet
impinging solar air collector used in the experimental study.

Keywords — renewable energy, solar energy, solar air collector, impinging jet, Sanlurfa
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