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Her ne kadar kisi basina diisen dogal kaynak harcamasi son yiizyilda sabit
kalmis olsa da, insan niifusundaki ciddi miktardaki artis nedeniyle Diinya gezegeni
arttk insanligin ihtiyag duydugu dogal kaynaklar1 siirdiiriilebilir seviyelerde
saglayamaz hale gelmistir. Bu dogal kaynaklar arasinda énemli bir yere sahip olan
enerji ihtiyacinin 40%’ma denk gelen kisminin yapilardan kaynaklaniyor oldugu goz
Ontline alindiginda, yapilarda enerji verimliliginin artirilmasi kritik bir konu baglig1
haline gelmektedir.

Bu arayisin ¢oziimleri arasinda goriilebilecek olan kinetik cephe sistemleri,
her ne kadar toplam enerji tiikketimini azaltmakta olsa da, bu sistemleri olusturmakta
kullanilan reseptor, karar birimi, aktivatdr gibi elektronik bilesenler genellikle enerji
tilketimine sebep olmaktadir. Bu ¢alismada sekil hafizali malzemelerin bahsedilen
enerji tiiketimine sebep olmadan kinetik cephe elemanlarinin harekete gecirilmesi ve
yap1 cevresinde meydana gelen degisikliklere yanit verilebilmesine olanak
saglamalart ele alinmistir. Bu kapsamda ilk olarak sekil hafizali malzemeler ve
mevcut cephe kullanimlar1 incelenmis, ardindan kinetik bir cephe elemani
olusturmak adina rijit origami prensipleri ile ne sekilde bir araya getirilebilecekleri
tizerinde durulmustur. Yiiksek maliyet ve zor iiretimleri g6z 6niine alindiginda, sekil
hafizali malzeme kullanimini optimum diizeyde tutarak, rijit origami prensiplerinden
faydalanmak amaclanmistir. Onerilen cephe eleman:i tasarlanarak, bir prototip
tiretiminde kullamilmugtir. Uretilen prototipin verimliligini degerlendirmek igin
performans analizleri yapilmstir.

Biri herhangi bir eklemenin yapilmadig1 cepheyi temsil eden kontrol birimi,
digeri iretilen prototipin monte edildigi deney birimi olan iki termal kutunun i¢
ortam sicakliklar1 ve dis ortam sicakliginin kayit altina alindig1 analizlerde, iiretilen
cephe elemaninin i¢ ortam sicakligini kontrol etmeye yonelik etkili bir gblgelendirme
performansina sahip oldugu goriilmiistiir.
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ABSTRACT

Even if the average natural resource consumption of individuals remained in
the similar levels; rapid growth of human population during the last century caused
planet Earth to unable to provide natural sources sustainably. As 40% of the energy
requirement, a considerable one among those resources, was caused by built
environment, increasing energy efficiency of buildings becomes a critical topic.

As one of the various solutions provided for that problem kinetic facade
systems, are often require usage of energy despite lowering the total energy
consumption. It is due their electronic elements such as receptors, computerized
decision making units or actuators. In this study, it is discussed that shape memory
materials can enable kinetic fagade elements to be activated and respond to changes
in the building environment without causing the aforementioned energy
consumption. In this context, first of all, shape memory materials and their existing
facade uses were examined, then how they could be combined with rigid origami
principles to create a kinetic facade element was emphasized. Considering their high
cost and difficult production, it is aimed to benefit from rigid origami principles
while keeping the use of shape memory materials at an optimum level. The proposed
design was used in the production of a prototype, and performance analyzes were
made to examine the efficiency of this prototype.

Two thermal boxes were made for the analysis to be conducted. One of the
aforementioned boxes were kept plain to serve as a control unit, which represented
the plain building facade, while the other one had produced prototype installed.
Interior temperatures of both units along with outside temperature were recorded to
prove the prototype provides an efficient amount of shading.
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