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Ozet- Giiniimiizde en ¢ok tiiketilen enerji kaynaklarindan biri fosil kaynakli yakitlardir. Bu yakitlarin rezervleri azalirken, gevre
kirliliginin ana sebebi olmaya devam etmektedirler. Cevresel faktorlerin etkisi ve yakit maliyetlerindeki artis nedeniyle yeni
enerji kaynaklarinin arastirtlmasi hizlanmais, alternatif enerji kaynaklarinin 6nemi daha da artmigtir. Ayni zamanda gittikge artan
kiiresel 1sinma ve enerji krizi, 6zellikle HVAC sistemlerinin binalarda kullanimi i¢in uygun yenilenebilir enerjiyi kaynaklarinin
kullanilmasi acil hale getirmistir. 2030'da 1s1 pompasi uygulamasiyla; yeni binalarin % 50'sinin ve mevcut binalarin % 30'unun
CO; emisyonlarinit % 40 oraninda azaltmasi beklenmektedir. Bu ¢alismada, 1sitma modunda ¢aligan farkli debilerde ve farkl
su-ethilen glikol karisim oranlarinda calistirilan toprak kaynakli 1s1 pompasinin (TKIP) 1sitma performansi deneysel olarak
incelenmistir. Deneyler, 3 X 3 X 3 m boyutlarindaki oda sartlarinda yapilmistir. Deney diizenegi, toprak alt1 ve toprak tistii olmak
tizere iki cevrimden olugmaktadir. Is1 pompasinin toprak iistii ¢gevriminde, rotatif kompresor, yogusturucu, buharlastiric (plakali-
lehimli eganjor), genlesme vanasi ve dort yollu vana gibi ekipmanlar kullamlmistir. Toprak alt1 ¢evrimde ise, pompa ve 3 m
derinlige yatay olarak dosenen 1 ing ¢apindaki nikel- krom borulardan olusan toprak 1s1 degistirici (TID) kullanilmigtir. TKIP
¢evriminde ¢aligma akigkani olarak R22 akiskani kullamilmistir. Deneysel ¢alismalarda, TKIP sistemi, 0 - %30 arasinda degisen
1 su-etilenglikol karisim oranlar1 ve 10 - 27 L/dak arasinda degisen hacimsel debilerde ¢aligtinlmistir. Sisteminin, kondenser ve
evaporator kapasiteler, COP ve 1sitma kapasitesi ve 1sitilan odanin sicakligindak (Toda) degismler incelenmistir. Elde edilen
deney sonuglarina gore, en iyi sonuglar, %5 karisim orant ve 21 L/dak hacimsel debi degerinde elde edilmistir. Bu sartlarda,
evaporator kapasitesi= 4.2 kW, kondenser kapasitesi =5 kW , COP = 3,4, Toda = 27,2°C olarak 6l¢iilmiistiir.
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Heating System Application with Ground Source Heat Pump for Isparta
Climate Conditions

Abstract- One of the most consumed energy sources today is fossil-based fuels. While the reserve of these fuels is declining, it
continues to be the main cause of environmental pollution. Due to the influence of environmental factors and increases in fuel
costs has accelerated the search for new sources of energy, the importance of alternative energy sources as a result of increased
even more. A the same time the increasingly severe global warming and energy crisis have made it urgent to explore appropriate
renewable energy for building use, particularly for the HVAC systems. At 2030, heat pumps; 50% of new buildings and 30% of
the reinforcing building when used, is expected to reduce CO2 emissions by 40%. In this study, ground source heat pump was
operated in the heating mode having diverse concentration ratios with several volumetric flow rates the ground source heat pump
(GSHP) heating performance was investigated experimentally. The experiments were carried out in room conditions of
dimensions 3 x 3 x 3 m. The experimental device consists of two cycles: The test setup consists of two cycles: under-ground
and over-ground. Equipment’s such as rotary compressor, condenser, evaporator (plate-brazed exchanger), expansion valve and
four-way valve have been used in the over-ground circulation of the heat pump. The under-ground cycle consists of the pump
and the 1 inch diameter nickel-chromium pipes laid horizontally at 3 m depth were used as ground heat exchanger. In addition,
R22 refrigerant is used as the working fluid in the heat pump cycle. In experimental studies, the GHSP system was operated on
water-ethylene glycol with diverse concentration ratios ranging from 0 to 30% and volumetric flow rates ranging from 10 to 27
L / min. The system, condenser and evaporator capacities, COP and heating capacity and changes in the temperature of the
heated room (Toda) were investigated. According to the experimental results obtained, the best results were obtained with a
mixing ratio of 5% and a volumetric flow rate of 21 L / min. Under these conditions, the evaporator capacity=4.2 kW, condenser
capacity=5 kW COP = 3.4, Toda = 27.2 ° C.
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