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Enerji, ekonomik ve sosyal kalkinmanin temel taglarindan biridir ve yasam standartlarinin ylkseltilmesinde hayati bir
rol oynamaktadir. Tarim, sanayi, ulasim ve insaat alanlarindaki teknolojik gelismelere paralel olarak, enerji ihtiyaci da
6nemli 6lglide artmistir. Enerji tiketimindeki 6nemli artis, temel enerji kaynaklarinin hizla azalmasina sebep olurken;
kuresel 1Isinmanin etkisini, sera gazi emisyonu seviyesini, yakit maliyetleri ve gevre kirliligini arttirmayi hizlandirmistir.
Gelismis ve gelismekte olan Ulkeler enerji sorununu ¢ézmek igin iki 6nemli konuya odaklanmistir. Bunlardan ilki enerji
tasarrufu ve sistemlerin verimliligini arttirmaktir. ikincisi ise yenilenebilir enerji kaynaklarina yénelmektir. Enerji
tiketim sektort binalar, sanayi, ulasim ve tarim olmak Uzere dort ana alana ayrilabilir. Binalardaki enerji ttiketimi,
toplam enerji tiketiminin yaklasik olarak %30'una ulasmakta ve bu enerji tiketiminin yaklasik %60'l bina
ylzeylerindeki alan isitma ve sogutmasindan kaynaklanmaktadir. Dolayisiyla binalardan kaynaklanan enerji kayiplari,
enerjinin korunumu ve enerji tliiketimi agisindan blyuk bir 6nem teskil etmektedir. Bu sebeple, son zamanlarda yapi
sektorlerinde de yenilenebilir enerji ve enerji tasarruf teknolojilerinin yayilmasi igin uyarici 6nlemler kullaniimaktadir.
Uygun bir tasarim ve yapi bilesenlerinin segimi ile enerji tiketimi dnemli élglide azaltilabilir. Béylece duvar ve catidaki
Isl yalitiminda %77' ye kadar enerji tasarrufu saglanabilir. Bu tez calismasinda, TSE 825 yonetmeligindeki agiklamalar
ve bilimsel calismalar referans alinarak incelenen bir konut binasinda, isitma ve sogutmadan kaynaklanan enerji
kayiplarinin en aza indirilebilmesi hedeflenmistir. Bu kapsamda, referans binada tiketilen enerji miktari ve buna bagh
yakit maliyetlerini en aza indirmek amaci ile farkh yalitim ve yapi malzemeleri kullanilarak ¢ézim o6nerileri aranmistir.
ilk olarak literatiir arastirmasi yapilarak piyasada var olan yalitim ve yapi malzemeleri ile bunlarin teknik 6zellikleri
incelenmistir. Calisma iki ayri koldan yiritilmistir. Oncelikle PMS katkili poliliretan malzeme icin enerji ve maliyet
analizleri yapilmistir. Daha sonra ayni bina igin vermikilit oranlar farkl beton (yapi malzemesi) kullanilarak analizler
elde edilmistir. Calismanin temel amaclarindan biri de binanin bulundugu iklim kosullarinin 6nemini vurgulamaktir. Bu
sebeple tiim bu analizler ayni bina kabugu icin, dort farkli iklim bolgesindeki, dort ayri sehir igin yapilmistir. Yapilan
nimerik analizler EES programi yardimiyla gergeklestirilmistir ve kullanilan her malzeme igin enerji tiketim miktar ve
yakit maliyeti miktarlarn karsilastiriimistir. Ayrica tim alternatifler igin ekonomik etkenler gz 6niinde
bulundurulmustur. Sonug olarak ise, 6nerilen malzemeler igin elde edilen sonuclar dederlendirilmistir. Standart
poliiretan malzeme yerine, PMS katkili politiretan yalitim malzemesi kullanildidinda tim bolgelerde neredeyse yariya
kadar yalitim malzemesi kalinliginin azaldigi gézlenmistir. Béylece yalitim malzemesi maliyeti de azalmistir. Isi ihtiyaci
farki 1.bélgede 4.15 kWh/m2 iken bu deder 4.bélgede 13.6 kWh/m2'ye cikmaktadir. Yakitlardan saglanan yillik tasarruf
miktari incelendiginde en gok tasarrufun LPG yakitinda gerceklestigi ve bunun da 1.bdlgede 0.44 $/m2 iken 4.bélgede
1.456 $/m2'ye ulastigi gbzlenmistir. Dodalgaz yakitindan saglanan tasarruf 1.bélgede 0.07 $/m2 iken 4.bolgede 0.23
$/m2'ye ulasmistir. Kémur yakitindan saglanan tasarruf miktari da 0.14 $/m2'den 0.46 $/m2'ye ulasmistir. Ayrica
poliiretan malzemenin yalitim kalinligina bagh atmosfere salinan karbondioksit gazi miktarinin hangi 6lglide azaltildigi
arastinlmistir. Sonucunda ise en gok azalmanin kémir yakitinda oldugu goézlenmistir. Bu azalma 1.bélgede 0.115
kg.m2/yil iken 4.bdlgede 0.378 kg.m2/yil dederine ulasmistir. Vermikdlit katkili betondan elde edecegdimiz sonugclara
bakacak olursak, 0.2041 m beton kalinligi icin, 1.bdlgede standart beton yerine %37.2 gézeneklilige sahip beton
kullanildiginda, bir yillik toplam isi ihtiyaci 26.21 kWh/m2'den 24.48 kWh/m?2'ye dismustdr. Yine bu deder 4.iklim
bélgesi igin 101.9 kWh/m2'den, 96.18 kWh/m?2'ye dismustir. LPG yakitindan saglanan yillik tasarruf miktari 1.bdlgede
0.18 $/m2 iken 4.bolgede 0.62 $/m2'ye ulasmistir. Dogalgaz yakitindan saglanan yillik tasarruf miktari 0.03 $/m2' den
0.1 $/m2'ye cikmistir. Son olarak, standart beton yerine %37.2 gézeneklilige sahip katkili beton kullanildiinda,
kémirden saglanan yakit tasarrufu 0.06 $/m2'den, 0.19 $/m2'ye ylkselmistir. Tim bu sonuglar binanin toplam alani
icin hesaplandiginda g6z ardi edilemeyecek miktarda enerji tasarrufu saglandigi sonucuna varilmistir.

Energy is one of the cornerstones of economic and social development and plays a vital role in raising living standards.
In parallel with the technological developments in agriculture, industry, transportation and construction, energy
demand has increased significantly. A significant increase in energy consumption leads to a rapid decrease in basic
energy resources; accelerated the impact of global warming, greenhouse gas emissions, fuel costs and environmental
pollution. Developed and developing countries have focused on two important issues to solve the energy problem. The
first is to save energy and increase the efficiency of the systems. The second is to focus on renewable energy sources.
The energy consumption sector can be divided into four main areas: buildings, industry, transportation and agriculture.
Energy consumption in buildings reaches approximately 30% of total energy consumption, and about 60% of this
energy consumption results from space heating and cooling on building surfaces. Therefore, energy losses from
buildings are of great importance in terms of energy conservation and energy consumption. For this reason,
stimulatory measures have been used recently in the construction sectors for the dissemination of renewable energy
and energy saving technologies. Energy consumption can be significantly reduced by selecting a suitable design and
building components. Thus, up to 77% energy savings can be achieved in thermal insulation on walls and roofs. In this
thesis, it is aimed to minimize energy losses due to heating and cooling in a residential building which is examined with
reference to the explanations and scientific studies in TSE 825 regulation. In this context, in order to minimize the
amount of energy consumed in the reference building and the associated fuel costs, solutions were sought using
different insulation and construction materials. First of all, the literature is searched and the existing insulation and
construction materials and their technical properties are examined. The study was conducted in two separate branches.
Firstly, energy and cost analyzes were made for PMS doped polyurethane material. Then, vermiculite ratios for the
same building were analyzed using different concrete (building material). One of the main objectives of the study is to
emphasize the importance of the climatic conditions of the building. Therefore, all these analyzes were conducted for
the same building shell, for four different cities in four different climatic zones. Numerical analyzes were performed
with the help of EES program and energy consumption and fuel cost amounts were compared for each material used.
In addition, economic factors were considered for all alternatives. As a result, the results obtained for the proposed
materials have been evaluated and it has been observed that a considerable amount of savings has been achieved. It
is observed that the thickness of the insulation material is reduced by almost half in all regions when PMS reinforced
polyurethane insulation material is used instead of standard polyurethane material. Thus, the cost of insulation
material is reduced. While the difference in heat requirement is 4.15 kWh/m2 in the 1st region, this value increases to
13.6 kWh/m2 in the 4th region. When the annual savings amount obtained from fuels is analyzed, it is observed that
the highest saving is realized in LPG fuel and this amount reached to 1.456/mz2 in the 4th region from 0.44 $/m2 in the
first region. Savings from natural gas fuel increased from 0.07 $/m2 in zone 1 to 0.23 $/m2 in zone 4. The amount of
savings from coal fuel increased from 0.14 $/m2 to 0.46 $/m2. In addition, the amount of carbon dioxide gas released
into the atmosphere due to the insulation thickness of the polyurethane material has been investigated. As a result,
the most decrease was observed in coal fuel. This decrease was 0.115 kg.m2/year in the 1st region and 0.378
kg.m2/year in the 4th region. When we look at the results obtained from vermiculite reinforced concrete, for the
concrete thickness of 0.2041 m, when the concrete having 37.2% porosity was used instead of standard concrete in
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the first zone, the total heat requirement for one year decreased from 26.21 kWh/m2 to 24.48 kWh/m2. Again, this
value decreased from 101.9 kWh/m2 to 96.18 kWh/m2 for the 4th climate zone. The annual savings from LPG fuel
reached 0.62 $/m2 in zone 4, compared to 0.18 $/m2 in zone 1. The annual savings from natural gas fuel increased
from 0.03 $/m2 to 0.1 $/m2. Finally, when using reinforced concrete with a porosity of 37.2% instead of standard
concrete, the fuel savings from coal increased from 0.06 $/m2 to 0.19 $/m2. When all these results are calculated for
the total area of the building, it is concluded that energy savings cannot be ignored.



