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Ozet- Son yillarda 6zellikle fosil enerji kaynaklarinin hizla tiikenmesi olusturdugu cevresel problemler nedeniyle, giines
enerjisi gibi alternatif enerji kaynaklarinin kullanimi daha da 6nem kazanmistir. Bu amagla yapilan ¢aligmalarin oldugu ve
giines enerjisi Uygulamalarinin artifi goriilmektedir. Bu kapsamda, absorpsiyonlu sogutma ile 1sitma sistemleri en 6nemli
giines enerjisi uygulamalarindan biridir. Ozellikle hem 1sitma (kis aylarinda) hem de sogutma (yaz aylarinda) igin kullanilmasi
durumunda, sistemin ekonomik olmasi olduk¢a 6nemlidir. Absorpsiyon sistemlerinde, ¢esitli kaynaklardan elde edilen termal
enerji dogrudan sogutma ve 1sitma etkisi olusturmak i¢in kullanilabilmektedir. Absorpsiyonlu sogutma ile 1sitma sistemleri
buhar sikistirma sistemlerinden daha ekonomiktir. Ciinkii buhar sikistirma sistemlerinde elektrik enerjisi kullanilmaktadir.
Giines enerjisinden hem sogutma hem de 1sitma i¢in faydalanilmasi durumunda absorpsiyonlu sistemler, avantajli hale
gelmistir. Bu calismada, ¢evresel agidan zararli olabilecek bir akigkanin kullanilmasindan kaginilmasi i¢in, amonyagi sogutucu
olarak kullanilan, gilines enerjisinden absorpsiyonlu sistemle ayni anda sogutma ve 1sitma amagli kullanilabilen sistemin
prototip tasarimi ve imalati yapilarak deneysel olarak incelenmesi gergeklestirilmistir. Bu sistemde, hem 1sitma hem de
sogutma uygulamasi i¢in, ¢alisma akiskani durumundaki amonyak-su karigimimnin 1sitilmasi igin elektrik jeneratorii yerine
vakum tiiplii gilines kollektorii kullanilmistir. Deney diizenegi {izerinden, ¢alisma akigkaninin kollektére giris ve ¢ikis
sicakliklar1, evaporatoriin girig ve ¢ikis sicakliklari, 1sitma ve sogutma yapilacak (sartlandirimig) odanin sicaklhigi, kondenser
giris ve ¢ikig sicaklilar1 Sl¢iilmiistiir. Olgiilen parametrelerden hareketle COP degeri belirlenmistir. Agustos 2016 -- Nisan 2017
zaman araliginda ortalama 80 deney yapilmistir. Sistemin sogutma performansini gérmek igin, , 1 =31 Agustos 2016 tarihleri
arasinda, 1sitma performansinin gérmek icin de 1 —31 Mart 2017 tarihleri arasinda kadar deneyler yapilmistir. Elde eilen
deneysel sonuclara gore, COP degeri ve odanin sicakligi belirlenmistir. Giines enerjisi kaynakli 1sitma-sogutma (kombine)
sisteminin, 1sitma amaciyla ¢aligtirilmast durumunda, sartlandirilan odanin sicakligi, 19°C den 31°C’ye ¢ikarilirken, sogutma
durumunda ise 39°C den 23°C sicakliga diigiiriilmistiir. Kollektérde dolasan amonyak — su karigimi 1 sicakliginin zamanla
arttigr gozlemlenmistir. Jenerator sicakligi, sogutma ihtiyacinin oldugu yaz aylarinda 89.1°C, isitma ihtiyacinin oldugu kis
aylarinda ise 57.4°C olarak Ol¢iilmiistiir. Bu sartlarda, kombine sistemin sogutma ve 1sitma igin COP degerleri, sirasiyla 4.621
ve 3.283 olarak bulunmustur.
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Design, Analysis and Prototyping of the Combined Heating and Cooling
System with Solar Energy

Abstract- In last years, the use of alternative energy sources such as solar energy has become even more important because of
environmental problems, especially the rapid depletion of fossil energy resources. There are works done for this purpose and
solar energy applications are seen to increase. In this context, absorption cooling and heating systems are one of the most
important solar energy applications. Especially if it is used for both heating (winter months) and cooling (summer months), it is
very important that the system is economical. In absorption systems, the thermal energy obtained from various sources can be
used to create direct cooling and heating effects. Absorption refrigeration heating systems are more economical than steam
compression systems, because electricity is used in steam compression systems. Absorption systems have become
advantageous when utilizing solar energy for both cooling and heating. In this study, prototype design and manufacture of a
system that can be used for cooling and heating at the same temperature as the solar energy absorption system, which is used as
an ammonia refrigerant, was experimentally investigated in order to avoid using an environmentally harmful fluid. In this
system, for both heating and cooling application, an evacuated solar collector was used instead of an electricity generator to
heat the ammonia-water mixture in the working fluid. The inlet and outlet temperatures of the working fluid, the inlet and
outlet temperatures of the evaporator, the temperature of the room to be heated and cooled (conditional), and the condenser
inlet and outlet temperatures were measured. The COP value was determined from the measured parameters. On August 2016 -
April 2017, an average of 80 experiments were conducted. Experiments were conducted between 1 -31 August 2016 to see the
cooling performance of the system and between 1 -31 March 2017 to see the heating performance. According to the
experimental results obtained, the COP value and the temperature of the room were determined. The solar-energy heating-
cooling (combined) system is operated for heating purposes; the temperature of the conditioned room is reduced from 19 °C to
31 °C, while cooling is reduced from 39 °C to 23 °C. It has been observed that the temperature of ammonia - water mixture
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circulating in the collector increases with time. The generator temperature is measured as 89.1 °C in the summer and 57.4 °C in
the winter months when the need for cooling is required. In these conditions, the COP values for cooling and heating of the

combined system were found to be 4.621 and 3.283, respectively.
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