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Onséz

Bu calismanin amaci nisasta bazli biyoplastigin mimarlikta ve i¢ mekanda ve yapi
malzemesi olarak uretiminin arastirilmasi Gzerinedir. Calisma deneysel bir yontemle
malzemenin dogasini anlamaya ve onu gelistirmeye odaklanir.

Katkilarindan dolayr Mimarlik Bolumd ogrencilerime ve calismada emegi gecen
Macide ve Muhlis Ozdamar’a tesekkurlerimi sunarim.

Calisma Bilimsel Arastirmalar Projesi (BAP) olarak desteklenmektedir.
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Ozet

Bu arastirma projesi, ekolojik bir duyarliiktan yola c¢ikarak nisasta bazl
biyoplastiklerin mimarlik alaninda i¢ ve dis mekanda yuzey-duvar ya da mobilya
olarak kullanilabilmesine ve Uretilebilmesine yonelik disiplinlerarasi bir galismadir.

Nisastanin biyoplastik malzemeye donusimu sirasinda dusik yapida bozunma ve
yuksek mukavemet gereklidir. Buna karsilik nisasta bazli biyoplastik malzemelerde
oldukga yumusak ve dusik direng ve mukavemetli olarak elde edilmektedir. Bu
negatif durumu gidermek amaciyla ¢alismada nisasta bazli biyoplastik biyopolimer,
plastiklestirici ve ilave katki maddeleri kullanilarak patates nigsastasi, sirke, gliserin, su
ve tuz kullanilarak ve pelet, lignin, arap zamki, kitre, agar agar, gesitli lifler ile takviye
edilerek el yapimi olarak farkh boyutlarda ve ylzey halinde Uretilmistir.

Anahtar Kelimeler: Biyoplastik, Deneysel Mimarlik, Biyomorfoloji, Kompozit
Malzeme, Biyokompozit.
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Abstract

Deriving from an ecological sensitivity, this research project focuses on
understanding the nature of bioplastic and its possible uses in architecture, interior
architecture and furniture design.

When starch becomes bioplastic, low degradation and high durability is needed. On
tha contrary, starch based bioplastic materials are obtained as very soft, and low
resistant and durability. In order to overcome this negative condition, using starch
based bioplastic biopolymer, plasticizer and additives; potato starch, glycerin,
vinegar, water and salt, pellet, lignin, arabic gum, gum tragacanth, agar agar and
different fibers are added and produced in different dimensions and sheet
specimens.

Keywords: Bioplastic, Experimental Architecture, Biomorphology, Composite
Material, Biocomposite.
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1. GIRIS

“icinde bulundugumuz c¢agda, 21. vyizyiin ilk vyillarinda tim ekolojik kriz
gorungulerinde (iklim krizi, GDO’lar, ormansizlasma, okyanus gesitliliginin azalmasi,
tum biyo-cesitliligin azalmasi, tirsel yok olus, asiri iklim olaylarin sayisinin artis1” gibi
kritik noktalari, farkina vardigimiz ya da varmadigimiz birgok dogal esigi astigimiz bir
surecin i¢cinden geciyoruz. Bilim camiasinin onemli bir boluma karesel iklim krizinin ya
da kuresel 1sinma basta olmak uUzere dogal esikleri geri donulmez bir noktaya bir 10
yil icerisinde tasiyacagimiz noktasinda birlesiyorlar” (Benlisoy, 2010, 35).

Bu kritik dongu icinde en cok uretilen ve tuketilen nesneler olarak petrol bazli
plastikler gerek cevre, gerekse insan saglgl Uzerinde 6nemli derecede olumsuz
etkilere yol agcmaktadir. Plastik malzemeler c¢esitlilik sunabilmeleri ve ucuz malzeme
olmalari dolasiyla 1970’'lerden ambalaj ve yapi sektorinde, otomobil sanayinde,
elektronik bilesenlerde, biyomedikal sektdorde ve Urlun tasariminda kullaniimaktadir
(Stevens, 2002, 8-9). Plastikler, olaganustu c¢esitliligi ve ucuz olmalari nedeniyle en
deger verilen malzemelerden biri haline gelmistir. Paketlemeden, struktirel yapi
malzemelerine, ulasim (otomobil, ugak gibi), elektrik donanimlara, biyomedikal
cihazlara ve araglara (eldiven, maske) gunlik tlketim Urllerine kadar (oyuncak
kamera, saat gibi) yaygin bir alana kadar yayllmaktadir. AB plastik Uretim
istatistiklerine bakildiginda pazar payinin %39,5 ile ambalaj sanayinde oldugu
gorulmektedir, bunu %20.1 ile insaat sektori ve %22.7 ile saglik, medikal cihazlar,
mobilya, spor urlnleri ve diger ev egyalari ve tuketim Urunleri takip etmektedir.
Avrupa’da plastik Gretimi Almanya, italya, Fransa, ingiltere ve ispanya gibi lilkelerde
yogunlagsmaktadir, diger Ulkelerle birlikte butine bakildiginda ise Avrupa’da plastik
uretiminin daha stabil bir hale geldigi belirtiimektedir. Dunyada ise plastik Uretimi
giderek artmakta ve 2014 yil itibariyle Cin’in %26’lik bir pazar alanina sahip oldugu
gorulmektedir (Plastics Europe, 2015). 2008 yili Amerika istatistiklerine gore ise,
plastiklerin % 29’luk bir Uretim alani ise ambalaj sektérinde kullaniimaktadir
(Stevens, 2002, 7).

Ancak, plastiklerin bu denli yaygin kullanimi, c¢evre Uzerinde olumsuz etkiler
yaratmaktadir. Thompson ve digerlerinin de belirttigi gibi, petrol bazli plastik atiklarin
sadece dolu alanlarda degil, ayni zamanda tatli su ve yeralti sularina, okyanuslarina
karisarak ekosisteme zarar verdigi bilinmektedir. Sentetik plastiklerin Gretimi ylksek
enerji tuketimi ve seragazi emisyonlarina neden oldugu gibi zehirli kimyasallar agiga
cikmaktadir (Muneer, 2014, 3). Ayni zamanda biyo¢ézinir olmayan plastiklerin
gelecekteki surdurulebilir malzemeler iginde yeri yoktur. Kanserojen olmasi bir yana,
plastigin bir diger olumcul o6zelligi, organik biyog6zinmeye dayanikli olmasidir
(Yeang, 2012, 397).

Sentetik plastiklerin ¢odu petrol ve turevlerinden imal edilirler. Bu dogal kaynaklarin
olugsmasi ve sekil almasi milyonlarca yil surer. Plastiklerin giderek artan kullanimi,
plastik atiklarin dolgu alan (municipal solid waste) olarak sonuglanmasina neden
olur. Petrol bazli plastikler dogada ¢oztiinemezler. Ginlimuzde plastiklerin petrol bazl
olmalari ve c¢evre Uzerinde olumsuz etki yaratmalari nedeniyle alternatif ve
surdurulebilir malzeme arayisina gidilmektedir. Yillar iginde plastik kullanim plastik
atiginda ciddi oranda artisa neden olmustur (Stevens, 2002). Buna bagl olarak petrol
bazli olmayan ve surdurulebilir hammadeye dayall sistemlere duyulan ihtiyag giderek



artmaktadir. Bu da birgok arastirmaci ve endustrinin ilgisini biyobazli ve biyo¢dzinur
plastiklere yoneltmektedir.

Petrol bazli plastiklerin aksine biyolojikbazli plastikler ya da biyoplastikler
surdurulebilirdirler, cogunlukla biyogcozunur (biodegradable) ya da biyo-uyumludurlar
(biocompatible) (Stevens, 2002, 48). Tasarimcilar ve arastirmacilar biyolojik olarak
biyogcozundrlik (biological biodegradebility) ve dogal geridonusim (natural
recyclability) yeni malzeme tasariminda éncelikli konular olmaktadir. Bu gergevede
surdurulebilirlik kavrami bir zorunluluk haline gelmistir (Peters, 2014, 6).

Bu arastirma projesi de, ekolojik bir duyarliliktan yola ¢ikarak nigsasta bazli
biyoplastiklerin mimarlik alaninda i¢ ve dis mekanda yuzey-duvar ya da mobilya
olarak kullanilabilmesine ve Uretilebilmesine yonelik disiplinlerarasi bir ¢aligmadir.
Aragtirma oncelikle Mimarlik Bolumu mimari tasarim studyosunda 6grencilerle birlikte
Frederick Kieslerin “Sonsuz EvV’ ve Greg Lynn’in “Embriyolojik Ev” prototipleri
uzerinden “bicim-bi¢imsizlik” Uzerine yapilan tasarimlarin ardindan biyoplastik
malzemenin farkli organik ve inorganik malzeme ile birlestirilerek “gecicilik, seffaflik
ve sureklilik” kavramlari Gzerine cesitli oOlgeklerde bir dizi prototip Uretiimesi ile
deneyimlenmigtir. Bu agsamada mimarlik 6grencileriyle yeni bir malzeme arayisi ile
onem kazanan vyapisallik, tektonik, brut ve haptik (dokunsallik) gibi kavramlar
tartisiimigtir. Bu kavramlar, malzemenin dekoratif ya da salt estetik, gorsel
Ozelliklerinden ¢ok i¢sel ve onu performatif hale getiren 6zellikleridir.

Proje ayni zamanda, Avrupa Birligi'nin ilk mimarlik platformu olan Future Architecture
Platform’un 2015 yili Aralik ayinda ac¢tigi uluslararasi fikir yarismasinda dereceye
girerek Ljubljana’da gerceklestirilen baglangic konferansinda “Bioplarch: Starch
based bioplastic as a Construction Material” bashdinda sunulmustur. Pesisira
italya’da Roma MAXXI Modern Mimarlik Miizesi'nde sergilenmis, Kosova’'da Pristina
Architecture Week, Arnavutluk’ta ise Tirana Architecture Week kapsaminda ortak
calistaylar ve etkinlikler duzenlenmistir (Sekil 1, 2, 3). Proje yerel ve uluslararasi
basinda sunum ve réportajlar seklinde de yayimlanmistir (Ek 1, CD ilaveli).

Bzdamar, Bal, Sentirk, Ates

Sekil 1. MAXXI Sergisinden, Italya, 2016 (Fotograf: MAXXI)



Sekil 3. Tirana Architecture Weeks (TAW) calistayindan goéruntu, Arnavutluk, 2016

2. LITERATUR ARASTIRMASI

“.. doganin korunmasini, yeni kaynak arayislarini ve bilingli kaynak tlketimini temel
alan arastirmalar biyoplastigi gelistirdi. Diger birgok madde gibi geleneksel
plastiklerin dogada ¢ozunmesi uzun yillar aldigindan, hizli tiketimleri ciddi cevre
tehditleri olusturmaktadir. Son yillarda kiresel i1sinma, azalan petrol rezervleri ve
yukselen fiyatlar, alternatif enerji kaynaklarina olan yonelimi artirmaktadir. TUketim
hizi gln gectikge artarken geri kazanimi mumkin doga dostu malzemeler sektorde
talep edilmeye bagsladi. Yenilenebilen biyokiutleden elde edilen biyoplastikler,
gunumuzde buyuk bir ilgi odagi haline gelmekte ve c¢evreye duyarli potansiyel
cozimlerle karsimiza gikmaktadir” (Oztlrk, 2016).

Biyo bazli plastikler, petrol bazl plastiklerin yerine yenilenebilir kaynaklardan elde
edilen ekolojik ve surdurllebilir malzemeler olarak “biyo-¢ozunurligu yuksek,



yenilenebilir karbon kaynaklarindan ya da biyolojik kokenli polimerlerden elde edilen
plastikler’dir (Ozdemir ve Erkmen, 2013). Ancak biyolojik olarak pargalanabilir
olmalari (biyo-bozunurluk- biodegradability) nedeniyle uzun émurld Gran tasariminda
sorunlara yol acgtigi bilinmektedir. GUniUmuzde nigsasta bazl biyoplastiklerde agirlikh
hammadde olarak misirin yanisira patates ve tapioka nisastasi da kullaniimaktadir.
Biyoplastik Gretimi icin kullanilan tarim alanlarinin az olmasi dolayisiyla gelecekte
misir ve patatesin yanisira pekgok bitki ¢esidinin ve tarim Grandnden ve CO2 ve
Metan gazindan da elde edilen PLA (Polylactic acid) biyoplastiklerin Uretilebilecegi
ileri sirtimektedir (Kaplancali, 2014).

Gelecekte biyoplastik endustrisinin hiz kazanacadi dusunulduginde, biyoplastik
uretiminin mimarlik ve yapi alaninda kullanilma potansiyelleri 6nem kazanmaktadir
(Sekil 4).

‘Biyoplastikler ‘Biyoplastikler ! "
biyobozunur Karbon Biyoplastik
uygulamalar salinimini =
icindir’ azaltir’ Plastik

Yuksek performans ve
genis uygulalama
alanlan dénemi

Atik odakh Genis uygulama
baslangi¢ dénemi alanlarina gegis dénemi

— 1990’lar —— 2000’ler ———— 2010’lar ——

Sekil 4. Biyoplastiklerin ¢ donemi (Url-1).

Bu arastirma projesi, ekolojik bir duyarliliktan yola ¢ikarak nisasta bazli biyogozunur
biyoplastiklerin mimarlik alaninda i¢c ve dig mekanda yuzey-duvar ya da mobilya
olarak kullanilabilmesine ve Uretilebilmesine yonelik disiplinlerarasi bir ¢aligmadir.
Arastirmada organik ya da inorganik malzemelerle birlestirerek, ¢evreye minimum
zarar veren ve biyo¢ozunur bir malzeme elde edilebilir mi sorularina yanit aranmigtir.

Bu sorularin yanisira, biyoplastigin betonda kullanilan kimyasal katkilara alternatif
olarak baglayici bir malzeme olarak ya da karbon, cam ya da aramid fiberlere matriks
bir malzeme gorevi gorebilecegine dair bir arayis sergilenmistir.

2.1. Arastirmanin Cikis Noktasi

Projenin temelleri, Tekirdag’da, kentin dogal peyzaji ve tarim alaninda varolan Uretim
kapasitesinden ortaya cikmistir. Kentin ekonomisi baslica tarim ve Corlu’da ise
sanayi uzerine kuruludur. Kentte aycicedi, kanola (Turkiye uretiminin %95'i) ve
bugday yetismektedir.

Kanola, doymus yag orani oldukga dusuk bir yag ve ayni zamanda etkili bir biyodizel
kaynagidir. Kanola dinyada yag uretiminde palm ve soyadan sonra uglncu sirada
yer alan potansiyel yag bitkilerinden birisidir. Kanola tohumlari yuzde 40-50 arasinda
yag icerir ve dnemli potansiyel bir yag bitkisidir. Yagindan en iyi biyodizel, en kaliteli
biyodizel elde edilen bitkilerden birisidir. Biyodizelde en ¢ok kullanilan bitkiler kanola,
aycicedi, aspir gibi bitkilerdir.



Bu arastirmanin da kentin surduarulebilir bir cografya olarak bu Gretim potansiyelinden
cikmistir. Diger bir yandan ise Tekirdag'in 2015 yilinda blylksehir olmasindan dolayi
hizli bir sekilde dogal tarim alanlarini kaybetmekte ve Ergene havzasindaki yeralti
sularindaki  kirlilik nedeniyle bu potansiyelin hizli bir gsekilde yokoldugu
gozlemlenmektedir. Kentte tarimsal atik kullaniminin yayginlastiriimasinin diger
cevresel sorunlara da dikkat gekecegdi dugsunulmektedir.

Bu arastirmada, Tekirdag kentininin potansiyelinden vyola c¢ikarak, biyoplastik
malzemeler ve i¢ mekan donatilari yapilmasi amaclanmistir. Amag, nisasta bazli
biyoplastigin mimarlikta i¢ mekanda, ya da cephe elemani olarak kullanimi
uzerinedir.

Proje ayni zamanda biyo¢ozunur bir malzeme olarak, biyoplastigin hem malzemenin
dayanimini arttirmak, hem de c¢evreye minimum zarar vererek donusmesini
saglamak gibi bir geligkiyi anlamak Uzerine kuruludur. Biyolojik bazli plastikler ise
petrol bazli plastiklerin yerine yenilenebilir kaynaklardan elde edilen ekolojik ve
surdurulebilir malzemeler olarak “biyo-¢cozunurligtu yuksek, yenilenebilir karbon
kaynaklarindan ya da biyolojik kokenli polimerlerden elde edilen plastikler’dir
(Ozdemir ve Erkmen, 2013). Ancak biyolojik olarak pargalanabilir olmalari (biyo-
bozunurluk- biodegradability) nedeniyle uzun émarlt Grdn tasariminda sorunlara yol
actigi bilinmektedir.

Arastirma endustri Grlnleri tasarimcisi Elvin Karana’nin “Materials Experience”
kitabinda bahsettigi ve Urln tasariminda “malzeme deneyimi’ni (material experience)
kurmaya yoOneliktir. Bu arayis, tasarimcilarin duyusal deneyimin (sensorial
experience with product) nasil kazanildigina dair, 6zellikle malzemenin dokunsal
Ozelliklerine bagh olarak anlaminin nasil kurulduguna dair bir arayistir. (MDD:
Material Driven design, Karana, Malzemeler, ¢esitli anlamlar ve duygular icerir (Sekil
5, 6). Gida atiklari ile yapilan endustriyel Grin tasarim arastirmalari malzeme odakli
tasarim metoduna ornek olarak verilebilir.

Malzemeler tasarimcilara varolan ihtiyaglar icin yeni bi¢imler, ¢6zUmler ya da
mekanizmalar Uretmeleri konusunda yonlendirici olabilir. Tasarimcilar malzemeleri
urtnler hakkinda duyumsal deneyim yaratmak amaciyla kullanir. Malzemeler anlam
tasirlar ve duygulari aciga ¢ikartir (Karana, 2010, 272).

=

Sekil 5. Gida bazli kompozit malzemelerinin karsilastiriimasi (Karana, Barati,
Rognoli, Zeeuw van der Laan, 2015).



Sekil 6. Kahve telvesinden yapilan malzemeler: Café Maché, CapPurcino ve
Cofflexi (yukaridan asagi, soldan saga) (Karana, Barati, Rognoli, Zeeuw van der
Laan, 2015).

2.2. Biyoplastigin Bilesenleri ve Kimyasi

Biyoplastikler, yenilenebilir hammaddeden yapilan plastiklerdir. "Yenilenebilir karbon
kaynaklarindan ya da biyolojik kokenli polimerlerden elde edilen plastikler olarak
tanimlanan biyoplastikler, bitki, hayvan, mantar, alg veya bakteriler gibi canl
organizmalar tarafindan dretilen biyolojik materyallerdir” (Ozdemir, Erkmen, 2013,
91).

"Biyoplastikler glinimuiz dlnyasinda yeni bir gelisme olarak goérllse de aslinda 19.
yuzyilin baslarinda sadece sekerlemelerin kaplanmasinda kullaniimis fakat biyolojik
orijinli olmalar kultir asamasinda ek bir maliyet getirdiginden o yillarda ¢cok da
onemsenmemistir. GUnumuz biyoplastik uretimi, yilhk buyime orani %5 olan
geleneksel plastiklerden daha hizli bir blylime oranina sahiptir (%30). Pazar
arastirmalari dretim miktarinin 2013’de 2,33 milyon ton (mt), 2020’de ise 3,45 mt'a
erisebilecegi yonundedir. Yine biyoplastik Uretiminde yillik ortalama buyume orani
2009’dan 2013 yilina %37, 2013’den 2020 yilina kadar %6 olarak belirlenmistir (Shen
ve ark., 2009; Reddy ve ark., 2012). Bununla birlikte biyoplastiklerin diinya ¢apinda
aretim miktari 2011 yih itibariyle 1,168 mt ve tuketim miktari 12,3 mt olarak tahmin
edilmektedir’ (Ozdemir, Erkmen, 2013, 91).

Biyoplastikler tamamen yenilenebilir biyolojik kaynaklardan, biyo-¢c6zinur fosil
kaynakli polimerlerden veya her ikisinin karisimindan elde edilebilirler.

Yenilenebilir kaynaklardan elde edilen biyoplastikler nisasta (genellikle misir, patates,
arpa, bugday, piring, manyok ve sorgumdan elde edilir), seluloz (genellikle odundan
elde edilir) lignin protein (bugday gluteni, albimin) ve vyag gibi Dbitkisel
hammaddelerden sentezlenmektedir. Bu hammaddeler igerisinde 06zellikle nigasta
%80 pazar payi ile sektorde lider konumundadir. Bu grubun en yaygin ornekleri
polilaktik asit (PLA) ve polihidroksialkonatlardir (PHAS).

Petrol tiirevli biyoplastikler, polikaprolakton (PCL) ve polibatilen adipat tereftalat
(PBAT) gibi sentezlerinde petrol tlrevli monomerlerin kullanildigi biyo-¢6zinur
polimerlerdir. Bu nedenle bu polimerler ancak kullanim sdrelerinin  sonunda
bozunmaya ugrarlar ki bu da ¢ok uzun bir zaman alabilir.

Biyolojik-petrol karisimli biyoplastikler, politrimetilen tereftalat (PTT), biyotermoset,
biyonaylon gibi biyolojik ve fosil kokenli kaynaklarin kombinasyonuyla elde edilen



polimerlerdir. Ornegin PTT, biyolojik tabanli 1,3-propanediol ve petrol tiirevli terefitalik
asitin birlestirilmesi ile Uretilmektedir.

Biyoplastikler arasinda PLA ve PHA Jdretim ve kullanim agisindan lider
konumundadir. Bu polimerler bitkisel nigasta ile birlikte elastiki film, enjeksiyon kalipli
objeler ve zirai malg gibi kisa omurlt Urunlerin yapiminda, yagh bitkilerden ¢ikarilan
yagdan elde edilen polihidrik alkoller ise poliiretan sentezi igin kullaniimaktadir
(Ozdemir, Erkmen, 2013, 92-93).

“Yesil biyoplastikler ginimuzde sekerkamisi, soya fasullyesi, misir nisastasi ve tatli
patateslerden de yapilmaktadir. Bu durlnlerin yeni oldugu sodylenemez, zira ilk
plastikler sellloz veya saf sebze liflerinden yapilmisti. Daha da 6nce, 1980’lerde,
toplumsal acidan kabul edilebilir Grin taleplerine yanit olarak kimya sirketleri
tarafindan s6zde “biyog¢dzunur’ posetler piyasaya suruldi. Ancak bunla blyuk élgtide
alisiimis yag bazh plastiklerden yapilmaktaydi. Ona dolgu malzemesi olarak —
muhtemelen kati atik sahasinda bakteriler tarafindan pargalanan-misir nisastasi
ekleniyordu. Oysa misir nisastasi pargalandiktan sonra ¢antanin %95’i, higbir zaman
tam olarak ¢dzinmeyecek bir “plastik toz” iginde kalmistir. 1990°da gergek bir
gelisme yasandi. Tamamen misir nigastasindan yapilan, gubrelenebilir ve
biyogozunur bir platik gelistirildi. Bu drun bilindik plastiklerden neredeyse dort kat
daha masrafliydi ve kullanim sonrasinda plastikleri alacak kompostlama arazileri
yoktu. Bir diger biyo¢ozunur polilaktik asitten yapildi. SUt, pancar, misir, patates ve
tahillarda bulunan mayali sekerin bir yan Grunu olan polilaktik asit 1833’te icat edildi
ve insan bedenine zarar vermeden pargalandiginda daha sonralari cerrahi dikis ve
vidalarda kullanili. Bu drin guvenli bir sekilde geridonusturulebilir ve yakilabilir,
gUbrelenmesi veya topraga gémulmesi durumunda 6 haftada ayrisir.

ABD’deki Universiteler petrol bazli olmayan plastik Uretiminde Oncudar.
Arastirmacilar, kritik Ustl (supercritical) karbondioksitten “yesil” plastik Uretmeye
calismaktadir. (biraz sivi, biraz gaz ve ¢cokga ragbet géren petrol bazli ¢ozlcllerin
yerini alabilir). Superkritik karbondioksit, sonunda c¢evreyle uyumlu ve ¢ozlcusiz
plastikler Uretmek amaciyla yeni kimyasal tepkimeler olusturmak icin de
kullaniimaktadir. Zehirli olmayan metilakrilat monomer (ana igerigi pleksiglastir) petrol
yan urunleri kullanilmadan gelistirilmistir” (Yeang, 2012, 396).

“Organik kaynaklardan Uretilen diger biyo¢dzunur Urlnler arasinda kdpuk laminatlar
veya patates nisastasindan yapilmis yiyecek kaplama UrlUnleri yer alir. Yakin
zamanda vyapilan bir arastirma, tahil ve misir nisastalarinin benzer sekilde
kullanilabilecegini ortaya koymustur” (Yeang, 2012, 396).

Biyoplastigin 6zellikleri asagidaki gibi 6zetlenebilir:

“Biyoplastikler yenilenebilir kaynaklardan elde edilirler. Hem yuksek sera gazi etkisi
yaratan, hem de dogal kaynaklari tuketen petrol tlrevi plastiklerin aksine, surdurebilir
(sustainable) malzemelerdir.

* Biyoplastiklerin pek ¢ok ¢esidi biyobozunur 6zellige sahiptir. YUzlerce hatta binlerce
yil bozulmadan dogay! kirletmeye devam eden ve zehirli maddeler icerebilen petrol
bazli plastik maddelerin aksine, biyoplastik maddeler kullanim omdurlerini
tamamladiktan sonra dogaya karisarak gevre kirliligini onler ve geride dogaya zararl,
zehirli maddeler birakmazlar.



* Petrol bazl plastiklerden dretilmis Urlnlerde bulunabilen BPA, PVC, Ftalat, Styren
gibi katki maddelerinin insan sagligina olan kotu etkileri yeni yapilan aragtirmalarla
ortaya ¢gikmaktadir. Dogal ve biyolojik kaynaklardan elde edilen biyoplastikler zararl
petrol kimyasallari icermeyebileceginden c¢evre ve insan sagligi acisindan daha
guvenlidir (Kaplancali, 2014).

Biyoplastiklerin karbon dioksit emisyonlarini petrol bazli plastiklere gére % 30-70%
daha dusurduagu tespit edilmistir (Lackner, 2015). (Sekil 7).
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Sekil 7. Biyogcozunir ve biyogdzinir olmayan biyoplastik ¢esitleri (Lackner, 2015, 7
orjinali: J. C. Philp and co-workers, New Biotechnol. 30(6), 635-646 (2013).

Nisasta biyopolimerleri binlerce yildir yapi alaninda yapistirici olarak kullaniimaktadir.
Antikiteden beri nigasta gida uretiminde, kagit Uretiminde kulaniimaktadir, Ayni
zamanda endustriyel uygulamalarda da kullanildigi bilinmektedir. Gunumuizde
nisasta kagit ve karton yapiminda, ambalaj ve paketleme sektorinde ve yapi
sektorune yavas yavas kullanilimaya baglamaktadir.

Mimarlar ve tasarimcilar bu yeni malzemeleri ekonomik avantajlarinin yanisira,
cevresel etkileri ve Uretim suregleri agisindan da ele almaktadir. Baglayici ve
yapistirict 6zellikleri ile dnemi giderek artan patates nisastasi, cassava (manyok
kokl) ve misir nisastasi gimento, beton ve yalitim gibi mevcut yapi malzemeleri
arasinda yerini almaktadir (Knauer, 2014,11).

Biyoplastigin temel bilesenleri nisasta, sirke, su ve gliserindir (Sekil 8).

1) Nisasta (Bitkilerden elde edilen bitkisel polysakkarit. Biyoplastik icin énemli bir
kaynak, kolay bulunabilmesi ve dusuk maliyeti nedeniyle tercih edilir)

2) Gliserin (Yararli bir plastiklesiklestirici. Gliserin, sekerin ya da bitkisel ya da
hayvansal yaglarin fermente olmasindan olugur)

3) Sirke (Sekerin fermente olmasindan olusur)

4) Saf su
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Sekil 8. Biyoplastigin bilesenleri: Nisasta, Gliserin

Nisasta, yeryuzunde en ¢ok bulunan polimerlerdendir. 2012 yili istatistiklerine gore,
tum dunyada farkl kaynaklardan 75 milyon ton nisasta Uretilmistir. Nisastanin toz
haline getiriimesi oldukca kolaydir ve zehirli kimyasallara ihtiya¢ yoktur. Hemen her
yerde gerek gida, gerekse tarim atiklarindan Uretilebilir. Bu denli yogun Uuretilen
nisasta beton Udretiminde oldugu gibi yapr alaninda da diger bilesenlerde
kanigtinlabilir (Knauer, 2014, 51-52).

Nisasta %20-30 oraninda amiloz ve %70*-80 oraninda amilopektin molekulinden
olusur ve misir darisi gibi taneli tahillarda bulunur. Diger nigsasta kaynaklari patates,
bugday, tapioka ve piringtir. Amylose nisastanin film tabakasi olusturucu o6zelligini
uretir. Yuiksek amlyose nisastali filmler esnek, oksijen gecirimsiz, yaga direncli,
Istylakapatilabilir (heat-sealabale) ve suda ¢ozunudr. Nisasta bazl filmler, plastik
filmlerde oldugu gibi renksiz, kokusuz, nontoksik (zehirsiz), biyolojik absorbansli
(biologically absorbable), ve CO2'e yari gecirgenlik ve oksijenin bir bdolimune
direnclidir (semi-permeable to carbon dioxide and resistant to passage of oxygen).
Su gibi bir plastiklestirici eklendiginde nisastalar, termoplastik 6zelliklerini terkederler
(Kumar, Shukla, Singh, Prabhakaran ve Tanwar, 2014, 2-3) (Sekil 9, 10).

Amylose

100 pm

Sekil 9. Nisasta molekilinun yapisi (Knauer, 2014, 14).



Dry Gelatinization Retrogradation

Sekil 10. Nisasta molekulinln jelatinlesmesi (Knauer, 2014, 15).

Bu malzemeler farkli oranlarda biraraya getirilerek 95 °C isiya kadar jel kivamina
gelinceye kadar karistirilarak minimum 6-7 dakika boyunca pisirilir ve saf biyoplastik
elde edilir (Sekil 11). Farkh oranlarda ve farkli i1s1 derecelerinde farkh sertlik ve
elastikiyette biyoplastik numuneler elde edilebildiginden dolayr sabit bir formul
izlenmemis ve buna bagli olarak farkh sonuglar elde edilmistir. Stevens’in Green
Plastics: An Introduction to the New Science of Biodegradable Plastics kitabinda
farkli oranlara gore dizenlenmis tarifler bulunmakta ve bunlarin gogunda hayvansal
kokenli jelatin kullanilmistir. Bu c¢alismada ise farkli internet kaynaklarindan da
yararlanilarak cgesitli tarifler karsilastirmali olarak denenmistir.
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Sekil 11. Saf biyoplastik i¢in kullanilan malzemeler.

Muneer'e goére Isitmak, karistirmak ve kesme gerilimi (shear stress), nisasta
molekullerinin  pargalanmasina ve termoplastik malzeme olusmasina yol
acmaktaktadir (Muneer, 2014, 6).

Saf biyoplastigin iki zayif 6zelligi bulunmaktadir. Oncelikle biyoplastigin neme
duyarlihd bulunmaktadir. ikincisi ise saf biyoplastik olarak yeterince glgli bir
malzeme olamamaktadir (Muneer, 2014, 3) (Sekil 12, 13). Bunlarin Ustesinden
gelmek igin, birkag farkli polimer kompozit bir malzeme olusturmak Uzere biraraya



getirilmigtir. PLA plastikler de normal plastikler gibi kaliplanabilir, genlestirilebilir, 1si
ya da sogutma ile thermal sekillendirilebilir (Green World, 2016).

Bunun ¢6zumlerinden biri, iki polimeri kompozit bir malzeme haline getirmektir.
Bugday gluteni, bioethanol endustrisinin yan Urinudur ve patates nisastasi, protein
ve ayni zamanda bakteri polimerleri gibi diger dogdal polimerler ile uygun struktarel
Ozellikleri var. Biyo-bazli malzemelerde ve kompozitlerde olduk¢a genis bir alana
yayilir ve ilging strukturel ve iglevsel 6zellikleri vardir (Muneer, 2014, 3).

Sekil 12. Saf biyoplastik ince levha halinde ve 2 cm kalinhiginda.
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Sekil 13. Kum, bal, yumurta aki ve ¢esitli bitkisel lifler ilaveli biyoplastik.

2.3. Biyoplastigin Kullanim Alanlari

“Biyoplastiklerin tarihi, petrokimyasal plastiklerin tarininden daha geriye gidiyor. Ilk
dogal kaynakli termoplastik 1860°’ta Uretilmis olan “sellloid”. Bu malzeme, selllozun
kimyasal bir iglemle ¢6zinmez hale getiriimesiyle hazirlanmis. Bu tarihten sonra ¢ok
sayida biyo-kodkenli plastigin kesfine yonelik calismalar yapilmis ve patentler alinmis.
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Ornegin 1940’ vyillarda  biyo-kdkenli etil alkolden (etanolden) suyun
uzaklastiriimasiyla etilen Uretilmis. Ancak 1930°lu ve 1940l yillarda yapilan bu
kesifler yalnizca laboratuvarlarda kalmis; 1950’li yillarda ham petrol kullanilarak gok
ucuza sentetik polimer uretimi yapilabildigi i¢in de ticari kullanim bulamamistir.

Son yirmi yilda biyoplastiklerde bir ¢igir acildi ve ¢ok sayida yeni polimer gelistirildi,
ornedin sekerden Uretilen polilaktik asit. GUnUmuzin en 6nemli sorunlarindan biri
olan iklim degisikligi, fosil yakit kaynaklarinin sinirli olmasi ve ¢evre duyarlihdinin
gelismesi biyoplastiklerin 6nem kazanmasinda etkin oldu. Biyoplastikler hendz
ticarilesme silrecinin basinda. Cok az sayida urtinun buyuk dlgekli tGretimi yapiliyor,
pek cok drin hald ancak pilot Olgekte veya arastirma- gelistirme asamasinda
uretiliyor. Dogal polimerlerden uretilen biyoplastikler, ornegin termoplastik nisasta ve
polihidroksialkonatlar ticari 6neme sahip biyoplastiklerden sadece birkagi"dir
(GUmuUsderelioglu, 2012).

Gunumuzde biyoplastik malzemelerin ve Urdnlerin  uygulama alani giderek
artmaktadir. Gunumuzde biyoplastikler; paketleme-ambalaj, yiyecek servisleri,
tarim/botanik, tuketim elektronikleri, otomotiv, tliketim UrlUnleri ve ev aletleri
uretiminde kullaniimaktadir.

Ancak biyoplastik Gretimi i¢in kullanilan tarim alanlarinin az olmasi dolayisiyla
gelecekte misir ve patatesin yanisira pek ¢ok bitki ¢esidinin ve tarim tGrinininden ve
bununla birlikte; CO2 ve Metan gazindan da elde edilen PLA (Polylactic acid)
biyoplastiklerin Uretilebilecedi ileri suriimektedir (Kaplancali, 2014).

Endustriyel Urin tasariminda ilk dikkat c¢ekici tasarim 1940’h yillara dayanir. 1941
yilinda Henry Ford soyafasulyesi plastiginden Uretilen bir otomobil prototipi Gremistir.
Ford, otomobilin Gretimi icin plastigi soyafasilyesi ve diger tarim UrUnlerinden Uretir.
BST gobvde, boru bigimli gelik bir sasiye monte edilmis 14 adet sikistiriimis ve
kaliplanmis panelden olusur. Paneller, and part gapraz bagli soya proteini ve soy
protein fenol (ya da ure) formaldehitin bir pargasi olan ve formaldehitten olusuyordu.
2. Dunya Savasli, Ford’'un soyafasulyesi plastigi gelisimini etkilemigstir. O tarihten bu
yana, otomobilde plastik kullanimi yaygin bir hale geldi, ancak yenilenebilir
kaynaklardan plastik Uretimi ise sekteye ugramigtir (Stevens, 2002, 115).

Bugln en ¢ok bilinen biyoplastikler, polylactic acid (PLA), poly- hydroxybutyrate
(PHB), soya bazli plastikler, selliloz polimerler, nisasta bazli biyoplastikler, bitkisel
yagdan Uretilen biyoplastikler, poly (trimethylene terephthalate), biopolyethylene,
vb.dir (Pilla, 2011, 2).

“‘Nisasta gunimuzde en yaygin olarak kullanilan biyobozunur (dogada pargalanan)
polimerlerin basinda geliyor. Tekrarlanan glikoz birimlerinden olugan nisasta da
sellloz gibi polisakkarit ailesinin bir Uyesidir. Sebzelerde, 6rnegdin patateste ve
misirda kristaller halinde bulunan nigasta, suda kolaylikla ¢ozinmesi nedeniyle
plastik malzeme Uretiminde dogrudan kullanilamiyor. Ancak “termoplastik nisasta”
olarak adlandirilan bir Grin haline getirildikten sonra plastik olarak kullanimi mamkan.
Bu amagla nisasta polietilen, polipropilen ve polistiren gibi bozunmayan sentetik
polimerlerle ya da polivinilalkol, polikaprolakton gibi biyobozunur sentetik polimerlerle
harmanlanir ve ardindan isil yolla iglenip istenilen sekilde bir plastik malzemeye
donusturulebilir.
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Polimerlere nisasta eklenmesinin nedeni, dogadaki bazi mikroorganizmalarin bir
glikoz polimeri olan nigastayl besin maddesi olarak kullanmasi ve plastik i¢erisindeki
nisastaya ulasabilmek i¢in enzimler salgilayarak plastigi pargalamalaridir. Boylelikle
plastik malzeme dogada pargalanabilen bir Grin haline gelir’ (Gumusderelioglu,
2012).

Gunumuzde biyoplastik asagidaki alanlarda kullaniimaktadir:

Cop posetleri ve kompost cantalari, tek kullanimlik ambalaj filmleri ve malzemeleri,
tarimsal Urunler, hizli yemek endustrisi, denizde ¢6zunebilir deniz drunleri, kisisel
bakim UrUnleri, spor Urlnleri, vb. (Stevens, 2002, 149) (Sekil 14, 15,16).

Sekil 14. PLA (polilaktik asit) bardak, PLA biyoplastik ¢anta, PLA bioplastik 3
boyutlu yazici ipligi, Karides kabugundan biyoplastik, sellloz asetat ambalaj
(Url-2, Url-3, Url-4, Url-5, Url-6).

Sekil 16. Biyoplastik bir sisenin dogada bozunmasi (biyobozunma) (Url-8).
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2.4. Biyoplastigin Mimarlik, Endiistriyel Uriin Tasarimi ve Sanat Alaninda
Kullanimlar
Biyoplastik ve biyokompozitler gevresel duyarlilik cergevesinde ve karbon gazi
salinimlarini azaltmak ihtiyaci ile son 10 vyilda agirhkh olarak kullaniimaya
baslanmistir.

Son vyillarda giderek artan bir sekilde biyoplastik ve biyokompozit malzemelerin
mimarlikta ve disiplinlararasi ve deneysel birer yaklasim olarak sanat ve endustriyel
tasarimda uygulanma ve arastiriimaya baslandigi gdézlemlenmektedir (Sekil 17, 18).

Sekil 18. Teksas Universitesi'nde yaplln biyoplastik gal§tay|, CNC kesimli akrilik
kaliplarda Uretilen biyoplastikler (Url-9).

Aagje Hoekstra tarafindan tasarlanan Coleoptera boceklerinin kitininden elde edilen
biyoplastik ile yuzeyler ve kuguk objeler yaratilmistir (Sekil 19).

Sekil 19. Coleoptera bocek kitininiden elde edilen biyoplastik (Url-10).

Sanatgi Juliette Pepin tarafindan deneysel bir sekilde biyoplastige farkli katki ilaveleri
yapilmistir: Kdl, kege, beton, sut, agar agar, gesitli tekstiller (Sekil 20).
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tkili biyoplastik (Url-11).
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Sekil 21. Johan Viladrich, Tas tozu ve adag recinesi kullanilarak Uretilen biyoplastik
(Url-12).

Iratzoki Lizaso tarafindan Kuskoa Bi adinda sandalye prototipi Uretilmistir. Sandalye,
mese konstruksiyon Uzerine monte edilen bir biyoplastik kabuk seklinde
tasarlanmistir (Sekil 22).

Sekil 22. Biyoplastik sandalye, Iratzoki Lizaso (Url-13).
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Marilu Valente’nin Westminster Universitesi'nde yapilan yiiksek lisans c¢alismasinda
patatesi nisasta haline getirilerek Uretilen biyoplastik tugla daha sonra elastikiyetini
anlamak amaciyla gesitli deneylere tabi tutulmustur (Sekil 23).

Sekil 23. Marilu Valente, biyoplastik tugla (Url-14, Url-15).

Ferhat Avdic tarafindan Uretilen biyoplastik poset 4,5 kilograma kadar yuku
rahatliklkla tasimaktadir. Igeriginde misir nisastali biyoplastigin yanisira jelatin ve
limon suyu bulunmaktadir (Sekil 24).
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Sekil 24. Ferhat Avdic¢ tarafindan Uretilen biyoplastik canta (Url-16).

David Prince tarafindan uretilen biyoplastik ise balon haline getirilmigtir (Sekil 25).

Sekil 25. Patates nisastali biyoplastik denemeleri ve misir nigastali biyoplastik
balonu, David Prince (Url-17, Url-18).

” “

Meredith Miller'in sanatsal projesi “(De)composing Territories”, “mutfaktan araziye”
yarl-donum yari dmur acik alan deneyimleme ve yerlestirme isidir. Ann Arbor,
Michigan’da 50’den fazla el yapimi bioplastik paneli yari-donim alani gézenekli bir ¢it
gibi cevreler (Url-19). “DESIGNING WITH UNPREDICTABILITY” ise 2012-2013
yillarinda Taubman College of Architecture + Urban Design, University of
Michigan’da yapilan bir arastirmadir. Millera gore proje, mimarhdin sosyal ve
maddesel peyzaja genigleyen bir arayuz halidir. Bu ¢ergevede aragtirma, mimarhgin
nasil ve nereye miudahale ettigini anlamaya, mimari arastirmanin problemlerinden biri
olan nedensellik hissine direnen bir projedir (Url-20) (Sekil 26).

Sekil 26. Meredith Miller, Biyoplastik ¢itler (Url-20).

Francois Roche, Stéphanie Lavaux tarafindan tasarlanan biyoplastik ylzey nem
puskurten cihazlarla giderek yokolmakta ve bir deneyim alani haline gelmektedir
(Sekil 27).
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Sekil 27. Francois Roche, Stéphanie Lavaux, Biyoplastik ytzey, 2010 (Url-21).

Diger bir proje ise Stuttgartta yer alan Arboskin pavyonudur. Pavyon, %90’i
yenilenebilir, nigasta, seluloz, lignin ve biyopolimer gibi malzemelerden olusuyor.
Pavyon, biyoplastik malzemelerin ingaat sektoriinde surdurulebilir bir malzeme olarak
kullanilabilece@ine dair siradisi bir ornektir. Kabuk, celik bir struktire monte edilmig
yuksek isida laser kesimli modullerden olusuyor. Malzemeler Tecnaro adinda bir
firma tarafindan Uretilmis ve Stutgart Universitesi ITKE tarafindan monte edilmigtir.
Malzemenin ¢ok yonlilugunu gostermek amaciyla bazi moduiller CNC makineler ile
kesilmis ve bilezik elemanlar ve Kkiriglerle biraraya getirilmistir (McQuarrie, 2013)
(Sekil 28). Tasarim ekibine gore bu proje, geri donusumlu kaynaklardan dretilen ve
insaat ve dis mekan uygulamalari igin gegerli olabilen ilk uygulamadir (Knauer, 2014,
12).

Sekil 28. Biyoplastik pavyon, Stuttgart (Url-22).

3. GEREG VE YONTEM

Bu calisma biyoplastigin mimari mekan ve yapi elemani olarak farkli baglamlarda
uretiimesine yoOneliktir. Gunumulzde, tasiyici ya da tasiyici olmayan vyapi
elemanlarinin Uretimi igin de genellikle baglayici olarak ¢imento, kireg, algi, puzolan
olan kompozit malzemeler kullaniimaktadir. En yaygin kullanilan yapi malzemesi
olan betonun baglayici unsuru ¢imentodur. Ancak son zamanlarda betonun basing
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ve ¢cekme dayanimlarini iyilestirmek amaciyla baglayici fazin bir kisminin ya da
tamaminin polimer oldugu betonlar dretiimektedir. Yeni yaplr malzemelerinin
gelistiriimesinde ya da mevcut malzemelerin 6zelliklerinin iyilestiriimesinde ekolojik
duyarlihg! yuksek olan baglayicilarin kullanimi énemlidir. Yapi elemanlari Uretiminde
farkli baglayicilarin denenmesine CO2 saliniminin ¢ok buyuk bir kismindan sorumlu
olan ¢imento Uretimine alternatif teskil etmesi yonunden de irdelenmesi 6nem
kazanmaktadir. Bu arastirmada da biyoplastiklerin yapi malzemesi olarak
kullanimina salt genlestiriimis (hacmi arttirlmig) malzemenin, ya da betonda ana
baglayici olan ¢imentonun yerine kullanilabilirligi irdelenmektedir.

Projede, salt genlestiriimis biyoplastikten ya da biyoplastigin belli oranlarda
kullanildigi kompozit tagiyici ya da tagiyici olmayan yapi elemanlarinin da uretimi
yapilmaya calisiimistir. Salt genlestiriimis biyoplastik Uretiminde temel bilesenler
olarak nigasta, su, gliserin ve sirkedir. Proje kapsaminda ise, laboratuvar ortaminda
salt genlestiriimis biyoplastikler Uretildikten sonra kaliplar aracihgiyla yuzey-ince
levha olarak veya daha farkh kaliplama iglemleri ile Uretilmis, malzemenin kirilganlik
ve dayaniklilik performansina bagli olarak incelenmistir.

Salt biyoplastigin Uretiminden sonra biyoplastiklerin 6zelliklerini iyilestirmek amaciyla
diger yapi malzemeleri ile birlestiriimistir. Bu cercevede biyoplastigin pelet, agar,
lignin gibi organik malzemelerle birlestirilerek dogal bir malzeme ve yaygin olarak
kullanilan bir yapi malzemesi olan betona baglayicilik amagl katilan gimentonun
yerine kullaniimasi; karbon, cam, aramid liflerine matris olusturmasinin saglanmasi
ve bagdlayicisi biyoplastikler olan betonda karbon, cam vb. lif kullanimi amacglanmistir.

Projenin yapi malzeme dretim bolumunt olusturan dort asamadir. Projede
olusturulacak dort farkli grup uretim sureci:

1) Salt genlestirilmis biyoplastikler, 2) Taneli malzemelerle (agrega) baglayici (matris)
olarak biyoplastiklerin kullanimi, 3) Farkh liflere biyoplastiklerin matris olugturmasi, 4)
Taneli malzemelere matris olusturan biyoplastiklere iyilestirme amaciyla farkl liflerin
eklenmesi planlanmaktadir. Malzeme Uretimi dort ayri suregte cam lifi, agrega, talas,
ugucu kil vb. gibi organik, inorganik lifli ve taneli malzemelerle birlestirilerek ve
kaliplar araciligiyla G¢ boyutlu numuneler ve kalinlikli moduler elemanlar Uretilmistir.
Olusturulan bu dért farkl Gretim slrecinde de kirilgan olmayan, i1si ve neme dayanikh
malzeme Uretilmeye calisiimistir. Bu agsamada mekanik 6zellikler kapsaminda basing
ve ¢cekme dayanimlari ile rijitliginin belirlenmesi; fiziksel 6zellikler olarak birim hacim
agirhigr, su emme, suya doygunluk, suya direng 0Ozelliklerinin belirlenmesi; 1sil
Ozellikleri ile ilgili de 1si iletkenliginin belirlenmesi deneyleri hedeflenmis, ancak
deneylerin uzun sirmesi ve Ug¢ boyutlu olarak biyoplastigin elde edilmesinde yasanan
zorluklar gibi nedenlerden dolayl tamamlanamamistir.

Biyoplastigin kirilgan ve neme dayanikli olmayan yapisi nedeniyle bogluklu bir yuzey
ya da hacim olusturma denemeleri yapilmis ve bu malzemeler koruyucu nitelik
saglayabilecek regine ve balmumu gibi solusyonlarla kaplanmistir.

3.1. Biyomorfoloji
Calismada biyoplastik biyolojik streclerin gecerli oldugu ve bir form ve igerik arayisi
acisindan ve biyomorfoloji agisindan ele alinarak degerlendirilmis ve uretiimeye
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calisiimigtir. Biyomorfoloji, canli organizmalar ve onlarin sistemleri agisindan bir form
arayis! ve bicimlenme olarak tanimlanabilir.

"Canhlarin yapi ve bigimlerini, fiziksel 06zelliklerini inceleyen bilim dali"dir.
Biyomorfoloji kelimesi Antik Yunanca’ da morphé (form) yani bi¢im ve logos = word
yani ¢alismak, arastirmak kelimelerinden turetilmigtir. TUrkce karsiligi bigimbilim olan
bu dal canl organizmalarin sekillerini sebep - sonug iligkisi ¢ercevesinde ele alir.
Biyolojik formlar i¢ dinamiklerin yansimasi, tim kuvvetlerin etkileri sonucu olusur ve
biyomorfoloji de bu anlamda gug¢ ve kuvvetlerin etkilesimini, organizmalarin bu
etkilere verdikleri tepkileri incelemektedir.

19. ylzyilda hizli bir sekilde gelisen biyomorfoloji kavrami sanat, mimarlik, edebiyat
gibi birgok farkl alanda yankilar uyandirmig; hali hazirda o zamana kadar kullanilan
canli organizmalardan esinlenilmis eserler ¢cogalip, ¢cesitlenmistir. 20. ylzyila kadar
adlandirilmadan uygulanmis birgok biyomorfik ornek ve yontem ylzyil basindan
sonra daha bilingli bir sekilde uygulanan ve atifta bulunulan bir kavram haline
gelmistir’ (Zeytin, 2014, 40).

Mimarlik ve doganin etkilesimli birlikteligine dikkat ¢eken teorisyenlerden Charles
Jencks (1971) mimarligin 2000’li yillara kadar evrimsel gelisimini ve mimari akimlari
temsil eden tablosuna gore, 1980 sonrasi mimarliginda Biyomorfik Hareket'in
(Biomorphic Movement) yeniden etkili olacagini 6ngérmustur.

Nihat Toydemir, Erol Girdal ve Leyla Tanagcan’in “Yapi Elemani tasariminda
Malzeme” kitabinda binanin makrokozmos’'tan mikrokozmoza kadar uzanan
hiyerarsik acilim sistemi icinde yer aldigindan bahseder. Bu hiyerarsik acilim
siteminde, sistemi olusturan her agihm dizeyi bir Gst sistemin alt sistemi, bir alt
sistemin de (st sistemidir. Sistem acgilim seviyesi makrokozmos, Diinya, Ulke, kent,
sehirsel bolge, bina kompleksi, bina, mekan, mekan/yapi elemani, yapi malzemesi ve
mikrokozmoza kadar ¢esitlenir (Toydemir, Glrdal, Tanagan, 2011, 3).

1960’li yillarda ise Victor Olgyay, teknolojinin tasarim slrecinin sonunda ince-
ayarlandigi (finetuning) bir model 6nerir. Ondan Once tasarim, iklimsel kosullari
iceren (design with a climate) biyoklimatik yaklasimi izliyordu. 1970’lerde yasanan
ekonomik kriz, bunu degistirdi. Genelde binalari, gevreyle etkilesime giren bir sistem
olarak dasunuldr. 1963 yilinda Victor Olgyay’in “Design with Climate: bioclimatic
approach to architectural regionalism (1963) kitabinda klimatik tasarimin 4 alani
oldugundan bahseder: iklimlendirme, bioloji, teknoloji ve mimarliktir. Cevresel
sureglerin diyagraminda arastirmanin igice gegen bu 4 alan tasarim metodolojisini
olusturur.

Aragtirma oncelikle Mimarhk Boluma mimari tasarim studyosunda 6grencilerle birlikte
Frederick Kieslerin “Sonsuz EvV’ ve Greg Lynn’in “Embriyolojik Ev” prototipleri
uzerinden “bicim-bi¢imsizlik” Uzerine yapilan tasarimlarin ardindan biyoplastik
malzemenin farkli organik ve inorganik malzeme ile birlestirilerek “gecicilik, seffaflik
ve sureklilik” kavramlari Gzerine cesitli olgeklerde bir dizi prototip Uretiimesi ile
deneyimlenmistir. Bu agsamada mimarlik 6grencileriyle yeni bir malzeme arayisi ile
onem kazanan tektonik ve haptik (dokunsallik) gibi kavramlar irdelenmisgtir.
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Malzeme ile birlikte tasarimi disunme, yaparak kesfetme gibi kavramlar Frederik
Kiesler'in (1890-1965) Sonsuz Ev (Endless House) projesinde gdzlemlenir. Kiesler’in
tek Kisilik bir aile evi olarak tanimladigi ev adini bitmemis bir projeden alir. Kieslere’e
gore ev kendi kendine bir kosmoz olmalidir, yagsam guglerini donusturur. Kiesler igin,
mimarlik cevresel enerjilerin kristallesmesidir. 1930’larda gelistirdigi korrealizm
(Correalism), antropoloji ve mimarlikta bir kavram olarak belirir. Korrealizm ile
Kiesler, dogal dunyada olgu ve insan yasami ve kultiri arasindaki i¢ baglari
tanimlar. Sonsuz evi kiriliksiz egriselliginin amacini anlamak igin, evin duvar, déseme
ve tavanin bicimsel organizasyonu olarak algilamamak gerekir. Ev, ayrik straktirel
elemanlari asan bir ¢evrilme ve insan yasaminin enerjilerini guglendiren ve ona
yogunlasan bir damar gibi aragsal bir seydir.

Kiesler, 20 yili askin bu proje Uzerinde c¢alisir ve Uretim tekniklerinin zorlugundan
dolay! beklemek durumunda kalir. Biyomorfik formlar tasarlar. Philip Johnson, Kiesler
icin cagimizin binasi insa edilmeyen en buylk mimar olarak tanimlar. Kiesler'in
tasariminda sonsuzluga yonelik dispozisyon temelli bir metodoloji vardir.

ince metal kabuk, ic yiizeyi kaucuk kapli, sesi dldirmek icin ve yumurtaya benzer.
Kiesler evin fonskiyonunu belirtmek i¢in biyolojiden esinlenir: insan yaratimi enerji ve
gu¢ akumulasyonu idi, evin islevi anabolizm ve katabolizmden oluguyor. Kiesler
duguncelerini metabolizmden ve termodinamikten alir. Evi bir deney sisesi gibi
kimyasal sureclerin yasami surdurdugu, enerjileri agiga c¢ikartmak icin kirildigr ve
yeni karmasikliklar yaratan bir sey olarak gorur (McGuire, 2015). "Biotechnique"
Kiesler'in tasarim metodudur. Kiesler, islevsellligi kararsiz-degisken (mutable) bir sey
olarak ele alir (Sekil 29).

Sekil 29. Kiesler'in Sonsuz Evi (Endless House) (Url-23).

Mimarlarin insanlar, cevresel glgler ve hareketsiz olan arasindaki enerji tansferlerini
incelemek gerektigini vurguluyor. Tasarimlarinda karmasik bir dil geligtirir. Agirlik ve
Olcller sanatgi/mimar obje ve bakan kisi arasindaki iligskiyi koordine eden. Alt katta
yatak odalar galisma odasi ve ¢ocuk oyun odasi, grup yasam alani- mutfaga ve
yemek alanina ulagsan. Ara katta studyo ve galeri, onun Ustinde de ayri bir oda ve
balkon bulunur. Evde hi¢ duz duvar yoktur, bdlmeler dizensiz bantlar halinde
odalarin morfolojisinde olusuyor. Plan hiicresel bigimdedir ve az sayida disa acilan
pencere bulunur. Bir binadan gok bir organizmaya benzer. i¢c mekan da dis diinyanin
cilgin enerjilerden gog edilen bir yerdir. Ev, kisinin kendi 6zu ile tekrar birlesebilecegi
bir yer ve koruyucu bir i¢ zarftir. Cam ve ¢elik modernizmine karsi hayvani doganin
Ozline giden bir ihtiyaci dastntyor (McGuire, 2015).

Kiesler “insan psikolojisindeki, yeni icatlarca desteklenen tamamen yeni
fonskiyonlarla sonucglanan belirli hareketlerin potansiyelleri” irdeler. Bu dusunce,
gevrede insan organizmasi ic¢in ekolojik modeli kullanir, ama etkilesimli olani, ve o
iligkinin yaratici boyutuni vurgular. Toplumda, teknoloji, sanat ve hareketin herhangi
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bir alaninda-etkilesimin holistic nosyonudur. Kiesler igin, formun bilinemezligi, ¢clinkl
form olasilikhdir, kestirilemez, akigkandir, degisir, arada kalan andir: formsuzluktan
forma ulasilir ve sonra formsuzluga ve bu sekilde devam eder. Form dinamik evrenin
bir modelidir. Lissitzky bunu 1924’te tekrar soyler: "Her form surecin ani bir
goruntusudur. Boylelikle ¢alisma olma ve sabit olmayan hedef arasinda durdurma
noktasidir” (Mertins, 2007).

Greg Lynn’s Embriyolojik Evi (1997 — 2001) ise Kiesler'in Sonsuz Evi'ne benzer bir
sekilde akigkan dinamik ve vektdr bazli formlardan olusur. Ev, modiillerden olusan
modernist bir disiinceden uzaklasarak, bir ana form ya da islev olandan yola ¢ikan
limitsiz tekrarlama potensiyeli iceren bir tasarima sahiptir. Lynn’in burada amaci,
ortak duzenleyici prensiplere sahip gesitlilikte ev Uretimidir; bir ¢esit bireysel ve 6zerk
urinlere olanak taniyan bir “kitlesel Uretim (mass customisation)’i hedefler. Bu
yaratici bir sureg, Uretimin bilgisayar kontrolli araclarini bilingli olarak modeller
uzerinde birakir. Modeller, 1s1ga duyarli stereolithography recine ya da MDF
kaliplardan c¢ikartilan ABS plastik (Acrylonitrile butadiene styrene, termoplastik
polimer, oyuncak yapiminda 6rnegin lego) malzemeden yapilmigtir. Modeller, yani
yumurtalar A, B ve C olarak Ug farkli boyuttadir. Ancak, higbir yumurta bir digerine
benzemez, ancak hepsi de birbirinin ailesine benziyor ve turedikleri ilkel duruma
benziyordu. Embriyolojik ev, tekrarlayan bir bigimde ve sanal olarak sinirsiz bir
potansiyellik iceriyordu. Postmodern, evrimsel biyoloji, organisist ve turbulans bilimi
ve bilgisayarin olanak tanidigi ol¢clide akiskanliktan olusan ve mimarlik ve beden
arasinda bir iligki kuran bir mekandir (Shubert, 2016) (Sekil 30).

Sekil 30. Embriyolojik ev biyomorfolojileri (Url-24).

Bu arastirmada da limitsiz sayida tekrarlama potansiyeli ile bu arastirmada birbirinin
varyasyonu olan ana formulden yola cikilarak gelisen Uretimler seklinde ele
alinmistir. Biyoplastigin icine farkl katki malzemeleri ilave edilerek bir dizi biyomorfik
olugsum yaratilmaya calisiimigtir.

3.2. Mimarlkta Malzeme Uzerine Deneysellik: Yaparak Ogrenme

Sanat alaninda, Focillon (1992) ve Dewey (1980) ¢alismalarinda bir kisinin disinme
ve yansitma sUreglerinde “material engagement” In essiz roli Uzerinden durur.
Malzemelerle fiziksel ylzlesme ya da malzemelerin hands-on manipulationindan
ortaya cikan estetik deneyimler yaratici sureglerde pozitif etki yapar. Dewey (1980,
Art as Experience)’a gore, anlam objelerle olan etkilesimimizle olusur ve hem objenin
bigimsel 6zellikler hem de 6znenin bakisi anlam Uretiminde rol oynar (Karana, Barati,
Rognoli, and van der Laan, 2015).

Niedderer (2012)’ gbre, yaparak 6grenme; malzeme, surec¢ ve form iliskisinde elastik
harekete iligkin bir algi yaratir. El sanatlarinda (craft) malzeme ile iliskide olmali,
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mantikli olarak dasinmek, 6grenmek ve duyumsamak ile ilgilidir. Bauhaus’ta da
malzeme ile 6grenme 6nem kazaniyordu. 1920’lerde ltten “kontrastlar kuramini”
geligtirdi. Bu ise, Bauhaus’ta Vorkurs (temel dersin) ana fikri haline geldi. Itten
ogrencilere malzemelerin duyusal kontrastini kesfetmelerini (yumusaktan serte,
hafiften agira gibi) istedi. Bu yaklasimla, Itten’in 6grencileri malzemelerin karakterini
dogrudan olarak el deneyimi ile kazanir). Itten’den sonra Moholoy-Nagy Bauhaus’da
malzemelerin taktil 6zellikleri odaklanan bir ders agar. Bu ise “bir gorme okulundan”
dokunma okuluna dogru bir go¢ idi. Taktil deneyim igin, Moholoy-Nagy uzerinde
ornedin ayni zamanda yumusaktan serte, keskinden korelmis olana dogru ikililik
iceren taktik masalar, tekerlekler ve bantlar Uretti. Itten ve Moholy-Nagy’'nin
yaklasimlari malzemenin algisinda duyusal yuzlesmeler (sensory encounter) ile el
mudahalesinin roline deginir. Birgok tasarimci da daha sonra Urln tasariminda
fiziksel 6zellikler kadar fenomenolojik beklentilere de 6nem vermigtir.

Bugln Tokujin Yoshioka (paper, glass), Piet Hein Eek (scrap wood), Paulo Ulian
(marble), and Alberto Meda (carbon-fibre composites) calismalarinda benzer izler
gorayoruz. Human Computer Interaction (HCI) alaninda da malzemelerle disunme
6grenmenin odak noktasindadir (Jacobbson, 2013). Fizikise-dijital malzemelri
igsleyerek ogrenir (Buxton, 2007; Holmquist, 2012; Lowgren & Stolterman, 2004;
Sundstréom & Ho6ok, 2010; Zimmerman, Forlizzi, & Evenson, 2007). Material
Connexion, Materia NL gib firmalarda da benzer iliski s6z konusudur. Fiziksel
malzeme kutiphanesinden, Londra’da ‘Institute of Making’ yapma (making) ile
malzemelerin teknik ve duyusal 6zelliklerini kesfetmeye tesvik eder (Karana, Barati,
Rognoli, and van der Laan, 2015).

“Haptic unconscious, Walter Benjamin”den bio-materyalist ve beden bazl igerik ve
Laszlo Moholy-Nagy (1937-1946) arasinda yonetilen Yeni Bauhaus (New Bauhaus,
sonrasinda Chicago School of Design and Institute of Design)da gosterildi.
Nogoly’nin egitim bicimi, Raoul Francé, the Logical Positivism of the Vienna Circle ve
John Dewey’den esinliydi. Foto-optik, gérme, kinestezi ile ilgilidir. Moholy-Nagy’nin
pedagojik ¢alismalarinda var (1920, Wiemar, Bauhaus) ve 1937’de Chicago’da New
Bauhaus’ta beden bazli estetik kuram 1sik, kinetik, op, kavramsal ve erken bilgisayar
sanatgilarl. The Work of Art in the Epoch of its Technical Reproducibility (1936),
Benjamin bedenin uzantisi olarak, uzanti bilmek ve bilmemek arasinda sinirlar arasi
bir oyun yaratir, ampirizm, duygular, bili¢li ve biligsiz algi arasinda bir oyundur bu.

Moholy-Nagy “biotechnics” yaratici bir etkinlik metodudur. Viyanal botanikgi ve
biyolog Raoul Francé (1874-1943)a dayali. Biyoteknige gore (biotechnics) gore,
ogrenciler dogadaki islevselcilige ve akis icindeki dinamizme bakmalidir. Nogoly bu
kelimeyi “bionics” olarak ele alir. Ona goére, yasam ve yasama benzer sistemlerin
arastirmasi, yeni disiplinleri, teknikleri kesfetme ve insan yapimi teknoloji streglerine
baglidir. The New Vision kitabinin iki ayri boéluminde Francé’s biyonik Uzerine
sistem-bazli yaklagimi yasam ilkelerinin énemli yapitasidir. Moholy-Nagy’nin sanat
egitiminde duyusal deneyim, malzeme, bilim, teknoloji ve butinlesmesindeki ontolojik
nosyonuna paraleldir. Francé igin biyoteknik organizma, zamanin duraksama
(duration) ve gelisimsel acilimiydi).

Biyoplastikte biyomorfoloji arayisi ve yaparak 6égrenme Karana’nin MDD- Malzeme
Odakh Tasarim (Material Deriven Design) yaklasimi baglaminda da ele alinabilir.
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Karana’nin MDD vyaklasimi, kisiyi, malzemenin olasi halleri, Uretim teknikleri gibi
konularda her halini anlamaya yoneltir ve kisiyi uzman yapar. Uriin tasarimcilari
dugunceleri kavramsallastirmak ve geligtirmek, onlari fonksiyon, iglev ve malzemeyle
birlikte olusturmak icin sistematik bir yaklagim izlemek igin editiliyorlar. Bu ceviri
sureci fazla halinde adim adim ilerliyor: problemin formulasyonu, kavramsal tasarim
asamasi, batlnlesik tasarim asamasi, ve detayli tasarim asamasidir (Karana, Barati,
Rognoli, and van der Laan, 2015).

Bu yaklasimin temeli, deneyim odakli perspektif kazanmak (experience-oriented
perspective)

Su asamalarda gergeklesir:

« Mevcut durumu anlama: malzeme kullanici tarafindan nasil algilaniyor,
duyumsaniyor, performatif duzeyde, duyumsal duzeyde, vb.

Bulgulari analiz ettikten sonra malzemenin pozitif ya da negatif deneyimlerini ortaya
¢lkarma

« Oriintuleri dngdérme, kavramlari yaratma

Wiberg’s malzeme odakli etkilesimli tasarim metodu: detaylar, buatinlik arasinda bir
birlesim iliskisi kurma ((Karana, Barati, Rognoli, and van der Laan, 2015) (Sekil 31).
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Figure 1. Material Driven Design (MDD) method.

Sekil 31. MDD yaklagimi ((Karana, Barati, Rognoli, and van der Laan, 2015).

4. DENEYLER, TESTLER ve DEGERLENDIRME

ASTM’nin (American Society for Testing Materials) biyoplastik icin belirlemis oldugu
cesitli testler bulunmaktadir. Bu testlerden bazilari: Cekme dayanimi (tensile strength
(mpa, kgf/cm?2)), iz sertligi (indentation hardness), elongation (germe-uzanim), ugucu
bilesiklerin kaybi (loss of volatile components), oksijene bariyer olusturma (barrier to
oxygen), neme bariyer olusturma (barrier to moisture), yag direnci (oil resistance),
bozulma derecesi (ease of marring), kirilma elastikiyeti (fold resilience), yirtiima
mukavemeti (tear resistance)dir.
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Deneyler 4 grup halinde dizenlenmistir. Projede olusturulacak dort farkli grup tretim
sureci agagidaki gibi 6zetlenebilir:

1) Salt genlestirilmis biyoplastikler, 2) Taneli malzemelerle (agrega) baglayici (matris)
olarak biyoplastiklerin kullanimi, 3) Farkli liflere biyoplastiklerin matris olusturmasi, 4)
Taneli malzemelere matris olugturan biyoplastiklere iyilestirme amaciyla farkh liflerin
eklenmesi planlanmaktadir. Malzeme Uretimi dort ayri suregte cam lifi, agrega, talas,
ugucu kul vb. gibi organik, inorganik lifli ve taneli malzemelerle birlestirilerek ve
kaliplar araciligiyla G¢ boyutlu numuneler ve kalinhkli modtler elemanlar/levha/ ya da
tugla Uretilecektir. Olusturulan bu dort farkli Gretim surecinde de kirllgan olmayan, isi
ve neme dayanikli malzeme Uretilmeye caligiimistir. Bu agamada mekanik o6zellikler
kapsaminda basin¢ ve gekme dayanimlari ile rijitliginin belirlenmesi; fiziksel 6zellikler
olarak birim hacim agirhgi, su emme, suya doygunluk, suya diren¢ Ozelliklerinin
belirlenmesi; 1sil Ozellikleri ile ilgili de 1si iletkenliginin belirlenmesi deneylerinin
yapilmasi amagclanmistir. Bunlardan 1si ile ilgili deneyler zaman darligindan dolayi
yapilamamistir.

Arastirma sureci boyunca yaklasik olarak 200-300 adet deney yapilmistir. Deneyler
2016 ve 2017 yih olmak uUzere 16- ve 17-On sayisi ile kodlanmistir. Bunun
nedenlerinden biri etiv teminindeki gecikmeden dolayl 2016 yilinda Teknik Bilimler
Meslek Yuksekokulu’nun Yapi Laboratuvar’nda agirhkh olarak acik kurutma
yapilmasi, 2017 yilinda ise Sosyal Yasam Merkezi'nde etlv ile ¢alisiimasindan
dolayidir (Sekil 32).

Sekil 32. Deney surecinden goruntuler, 2016 ve 2017
4.1. Kaliplama

Deneylerde kalip olarak ahsap, paslanmaz c¢elikten yapilan gergeve, kip ve 3 yuzlu
profiller kullaniimistir. Kullanilan kalip boyutlari 6x6x6¢cm, 5x5x1 cm, 15x22x0,3 cm,
15x15x0,3, 15x15x15 cm ve A4’tur. Kaliplar biyoplastik surilmeden yaglanmaktadir.
Aluminyum folyo ve 6zellikle EVA (Etil Vinil Asetat) ile dogal kauguk ylizeye slrilen
biyoplastigin ¢ok daha kolay kurumaya basladigi ve yluzeyden ayrildigi
g6zlemlenmistir. Cam ylzey, metal ya da mermer Uzerine sUrllen biyoplastik ise
daha uzun sure nemli kalmakta ve kaliptan ayrilmasi zorlagsmaktadir (Sekil 33).
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Sekil 33. Kullanilan kaliplardan bazilari

4.2. Pisirme ve Kurutma

Sekil 34. Elekten gecirme ve farkli ortamlarda pigirme
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Numunelerin kurutulmasi oda sicakligindan bulunan ettivde 50-70°C’de bir ile t¢ gin
arasinda surmustur. Numunelerden ¢ogu etlvde, bir kismi ise agikta kurutulmustur.

Sekil 35. Etiv

4.3. Deneyler
Deney gruplari dorde ayrilmigtir.

4.3.1. . Grup deneyler: Salt genlestiriimis biyoplastik

Saf biyoplastik ylzey ve 5x5x5 ve 15x22x0,8 cm boyutlarinda numuneler elde
edilmistir. Bu numunelerin neme ve basinca ¢ok dayanikli olmadiklari ve zamanla
catlama yaptiklari gdzlemlenmistir. Bu nedenden dolayi daha ine levha-ylzey halinde
saf biyoplastik, igindeki nisasta ve gliserin miktari degistirilerek dekoratif ylzey
olusturmak amacli olarak gida ve tekstil boyalari katilarak farkli renklerde Uretilmistir
(Sekil 25). Patates, misir, bugday ve tapiyoka nigsastasi ile ¢alisiimis, en ¢ok patates
ve agirlikli olarak tapiyoka nisastasindan olumlu sonuglar alinmistir.

Sekil 36. Misir nisastali saf biyoplastik
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Sekil 37. Patates nisastali saf biyoplastik

Saf biyoplastik daha sonra renklendirilerek farklh denemeler yapilmistir. Asagida
belirtilen $ekil 38-45, Arnavutluk'ta Polis University’de 6grencilerle birlikte yapilan
calistay sonugclarinindan bazilarini géstermektedir. Bu deneylerde grafik, tasarim ve
ingaat muhendisligin gelen &grenciler endustriyel tasarim ve taki tasarimi
gerceklestirmislerdir (Sekil 28-33).
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Sekil 38. Ince ylzey halinde biyoplastik (Fotograf: Julia Janku)
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Sekil 39. Gida boyasi kullanilarak yapilmis biyoplastik, Boyut: 5x5x5 ve 5x5x1 cm
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Sekil 40. Gida boyasi kullanilarak yapilmig biyoplastik, Boyut: 5x5x5 ve 5x5x1 cm
(Fotograf: Julia Janku)

Sekil 41. Saf biyoplastik ve lif katiimig biyoplastikten ¢ boyutlu obje denemeleri
(Fotograf: Julia Janku)

Sekil 43. Saf biyoplastikten U¢ boyutlu obje denemeleri (Fotograf: Julia Janku)
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Sekil 44.

Sekil 46. Kahve telveli biyoplastikten yapilan bir taki tasarimi
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4.3.2. Il. Grup deneyler: Taneli malzemelerle (agrega) baglayici (matris) olarak
biyoplastiklerin kullanimi

Saf biyoplastigin dayaniminin az olmasi Uzerine agrega gibi taneli malzemelerle
glclendiriime denemeleri yapilmistir. (Sekil 36, 37, 38). 0-4mm agrega ile
calisiimasindan dolayr 15x15x15 cm numuneler c¢elik beton kaliplar iginde
kaliplanarak kurutulmaya birakilmistir.

Sekil 47. % 50 Biyoplastik, % 50 Karisim: (Agrega:0-4 mm), Celik kalip, Boyut: 15 x
15 x 15 cm (Deney 16-3)

Silis dumani ise yararl bir geridontisim (recycle) icin biyoplastikte kullanildi§ginda
olusan etkiyi gbzlemlemek amaciyla saf biyoplastigin igine katilmis ve uygun sertlikte
sonuglar elde edilmigtir (Sekil 43).

Sekil 48. % 50 Biyoplastik, % 50 Karigim: (Agrega 60%, 40% silis dumani), Celik
kalip, Boyut: 15 x 15 x 15 cm (Deney 16-6)

Betonda rotre c¢atlagini kontrol eden STRUX 90/40 polyolefin (polypropylene ve
polyethylene karisimi) celik 1zgara ya da betonun cgelik liflerle gtg¢lendiriimesinde bir
alternatif olarak kullaniimaktadir. Sentetik makro fiber guigclendirme lifleri kiguk
parcalar halinde biyoplastige ilave edilerek malzemenin dayanimina olan etkileri
anlagiimaya calismistir.
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Sekil 49. % 50 Biyoplastik, % 50 Karigim: (Agrega 59%, 40% silis dumani, 1%
kopolimer lifi), Boyut: 15 x 15 x 15 cm (Deney 16-6)

4.3.3. lll. Grup deneyler: Farkli liflere biyoplastiklerin matris olusturmasi.

15 cm boyutlarinda numune uretmenin el yapimi olarak tam olarak homojen bir
karisim elde edilememesinden dolayl 5 ve 6 cm’lik kiip numuneler Gretilmigtir. Bu
numunelere agac lifi, yosun, sentetik polyolefin lifi, pelet ilave edilmis ve uygun
sertlikte sonuglar elde edilmistir (Sekil 50, 51).

Sekil 50.

Sekil 52. Pamuk ve yesil gida boyasi kullanilarak yapilan biyoplastik (Deney 16-68)
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Daha sonra igine katki malzemesi olarak balmumu, pamuk, gazli bez, agar agar,
mese kull ve karigik kal, kulsuyu, kitre, arap zamki, recine ve kanola peleti ilave
edilmis, bu sekilde yapilan biyoplastiklerin daha sert ve neme karsi daha az duyarl
oldugu gozlemlenmisgtir.

Sekil 53. Patates nisastali saf biyoplastik, Ahsap kalip, Boyut: 15x22x0,8 cm (Deney
17-5)

Agar agar (E406) alglerden elde edilen ve gida sektérinde kulllanilan bir jeldir. Agar,
biyoplastigin icine toz kivaminda iken ilave edilmigtir. Elde edilen biyoplastik karisimi
kaynama notasina gelmeden sivi halde kaliba dokerek denenmis, bu numunelerin
kuruma sirasinda gatladiklari gézlemlenmistir (Sekil 53, 54).

Sekil 54. Agar agar

Sekil 55. Agar agar ve kirmizi gida boyasi kullanilarak yapilan patates nisastali
biyoplastik, Sivi halde dokum, Ahsap kalip, Boyut: 29.7x21x1 cm (A4) (Deney 17-30)
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Karisimin kati halde kaliplara ya da ylzeylere surtilmesi durumunda ise agar agarin
baglayici Ozellikleri carpici sonuglar yaratmig, bu numunelerde catlamaya c¢ok
rastlanmamisgtir.

Sekil 56. Agar agar ve kirmizi gida boyasi kullanilarak yapilan patates nigastali
biyoplastik, Aluminyum folyo Uzeri kati halde stirim (Deney 17-33)

Karsimin EVA ve benzeri silikon yluzey ya da sentetik kalip Uzerine surtlmesinin
malzemenin yuzeyinde daha az c¢atlak ya da seklinde daha az bozulma yarattigi
gozlemlenmigtir.

Sekil 57. Agar agar ve %20 tapioka nigsastasi, % 80 misir nisastasi kullanilarak
yapilan biyoplastik, EVA Uzeri kati sirim (Deney 17-45)

Agar miktarlari arttirildikga karisimin daha c¢abuk katilastigi ve daha yogun bir
karisim elde edildigi gbzlemlenmistir.

Karisimda g farkh sirkenin etkileri anlasilmaya calisiimis ve yapilan deneyde ¢ok
farkh bir sonug¢ elde edilmemis, arada renk farklari ve koku tespit edilmistir. Buna
gére beyaz sirke kullanilan numuneler daha agik renkte, UzUm sirkesi kullanilan
numuneler ise daha sari renkle sonuglanmistir (Sekil 58).
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Sekil 58. Ug farkli sirke tlru kullanilarak yapilan patates nigastali agar agarli
biyoplastik (sirasiyla beyaz, Gzim ve elma sirkesi soldan saga dogru) (Deney 16-73,
16-72, 16-71)

Sekil 59. Kabak c¢ekirdegdi zari ilaveli ve agar agarli patates nisastali biyoplastik
(Deney 17-34)

Nisastanin yanisira kavun ¢ekirdegi unu, kabak c¢ekirdedi unu ve incir gibi bazi diger
meyvelerin kabugu kullaniimig, bu numunelerin de homojen yuzey ve U¢ boyutlu
olarak elde edilebildigi gdzlemlenmigtir. Bu deneylerde gliserin kullaniimadidi igin
yuzeylerin sert ve kirilgan olduklari gdézlemlenmis ve karisimin iginde gliserin olmasi

gerekliligi sonucuna variimistir (Sekil 60).

Sekil 60. Kavun 6zU ve incir kabugu kullanilarak yapilan patates nisastall biyoplastik
(Deney 17-72, 17-73)
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Sekil 61. Kavun gekirdedi unu, seker/limon suyu karigimli ile yumurta aki kullanilan
yuzeyler (Deney 17-75, 17-77,17-77).
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Sekil 62. Kul, sirke yerine limon suyu kullanilan ve kil suyu ile kul kullanilan
biyoplastik (Deney 17-55, 17-56).

Yumurta kabugu unu kullanilarak yapilan ve agar agarli deney yapilmig, bu unun sert
yuzey ve hacim igin kesici nitelikte oldugu gorulmustur (Sekil 63).

Sekil 63. Yumurta kabugu unu kullanilarak yapilan ve agar agarl, %67 tapiyoka
nisastasli, %33 bugday nisastali biyoplastik (Deney 17-53)
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Sekil 65. Tapiyoka ile patates nisastali ve agar agarli biyoplastik (Deney 17-66, 17-
67, 17-68)
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Sekil 67. Kopolimer lifli saf biyoplastik, Cam ylzey Gzerine strim, Boyut: 15x20cm
(Deney 16-15)

Literatirde agar agar olarak bilinen baglayicinin muadili olarak ebru sanatinda da
yapistirici olarak kullanilan ve yerel bir bitki olan geven bitkisinin (Astragalus)
reginesinden elde edilen kitre kullaniimistir. Kitrenin de agar agara benzer sekilde
sekilde baglayici etkileri oldugu gézlemlenmistir.

Sekil 68. Kitre (Astragalus, Geven otu)
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Sekil 69. Kitreli, mese kulli ve silis dumanl kopolimerli biyoplastik, Dogal kauguk
yuzey Uzerine surum, (Deney 16-16, 16-17, 16-18).

Arnavutluk’ta yapilan ¢alistayda biyoplastik igine kiiclik boyutta bitkisel lif ilave
edilmistir (Sekil 70, 71).

LT L

Sekil 72. Baglayici olarak gazli bez kullanilan misir nigastali biyoplastikten zemin
kaplamasi denemesi
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Sekil 75. Misir yapragi lifli, agar agarl patates nisastali biyoplastik (Deney 17-83)

Akdeniz kiyi seridinden cikartilan kegelesmis yosun olarak bilinen Deniz Eristesi
(Posidonia oceanica) Neptutherm firmasi tarafindan is1 yalitim malzemesi olarak
kullaniimaktadir. Bu dogal lifler biyoplastik i¢cinde kicuk partikiller halinde kullaniimis
ve malzemenin gevrekligi agisindan énemli sonugclar yarattigi gozlemlenmigtir.
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Sekil 76.'ravtlk klllarlndan toplanan deniz eristeleri (Url-5, Url-26 )
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Sekil 77. Deniz erigteli ve kanola peletli biyoplastik ile saf deniz eristeli biyoplastik,
Boyut: 6x6x6 cm (Deney 17-21,17-18)

Sekil 78. Deniz erigteli ve patates nisastali biyoplastik (Deney 17-35)

4.3.3.1. Tarimsal Atik olarak Peletler ve Peletlerin Biyoplastikte Kullanimi
Biyoplastik nunumelerde yerel olarak Tekirdag’da Uretilen kanola, aygicegi, aspir ve
piring gibi bitki saplarindan imal edilen pelet kullanimi denenmistir.

Peletler, yenilenebilir ve strdurilebilir birer kaynak olarak emisyon degerleri fosil
yakitlara nazaran CO:2 acisindan nétr ve diger sera gazlari agisindan fosil kaynakli
yakitlara oranla dusuktar. Fosil kaynakli yakit ithalatinin azaltiimasi ve ulke
ekonomisine katki saglamasi agisindan biyodizel yapiminda kullaniimaktadir. Cevre
ve insan saglgl acisindan kabul edilebilir olmasi ve kullanimi sonrasinda atik
miktarinin gok az olmasi gibi 6zelliklere sahiptir (Url-27). Peletler 6zel bir sobada
yakilarak enerji Uretilmektedir.

Bu projede ise agirlikli olarak kanola sapindan uretiimis ve sikistiriimig peletler
biyoplastik karisimina ilave edilmigtir (Sekil 79). Peletler sulandirilarak bekletilimis ve
karisim kullaniminin 5x5x5 cm’lik ve 15x22x0,8 cm’lik numunelerde énemli élglide
sertlik yarattigi ve malzemenin dayanimini arttirdigi gézlemlenmistir.
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Sekil 79. Peletler (Kanola sapi, melasli, kanola sapi ve komir tozlu, melas ve kallu

pelet)

L/

|
5
Sekil 80. Kanola peletli ve balmumlu biyoplastik kuruduktan sonra boyut kaybi,

Boyut: 15x22x0,8 cm (Deney 17-11)

Sekil 81. Kanola peletli biyoplastik, Agar agar ve kanola peletli biyoplastik ile
balmumlu kanola peletli biyoplastik, Boyut: 6x6x6cm (Deney 17-12, 17-13, 17-14)

Sekil 82. Balmumlu kanola peletli biyoplastik, Boyut: 6x6x6cm (Deney 17-14)

Asagida dogal ve katki maddesi olarak biyoplastikte kullanilan malzemeler
Ozetlenmigtir (Sekil 83).
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Sekil 83. Biyoplastik deneylerinde agirlikli olarak kullanilan katki malzemeleri

4.3.4. IV. Grup deneyler: Taneli malzemelere matris olusturan biyoplastiklere
iyilestirme amaciyla farkli liflerin eklenmesi.

Bu grup deneylerde 15x15x0,3cm’lik numunelerin icine mermer tozu katimis ve
uygun sertlikte numuneler Uretilmistir (Sekil 84, 85, 86, 87).
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Sekil 84. Mermer tozlu ve sentetik lifli biyoplastik, boyar madde: metilen, kurumadan
oncesi ve sonrasi, Boyut: 15x15x0,3 ve 5x5x0,3 cm (Deney 16-34)

Sekil 85. Mermer tozlu ve metilenli, agagc lifli ve metilenli, kanola ve kdmur tozlu
pelet, kil suyu, kahve telvesi ve kil suyu Boyut: 5x5x0,3 cm (Deney 16-34)
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Sekil 86. 15x15x0,3cm’lik numunelerin kurutulmadan 6nce kaliplanmasi

Sekil 87. Farkl oranlarda kahve telvesi ve lif kullanilarak Gretilen biyoplastiklerin 250
°C kuruma sonrasi, 15 x 20 x 0, 3 cm, sirasiyla kahve telvesi, biber, kahve telvesi-
zerdecal, kanola peleti-biber-metilen, kahve telvesi, kanola ve komur tozlu pelet,
kahve telvesi-fazla nisasta, kahve telvesi-mese kull, kanola peleti-zerdecal

Dogal bitkisel liflerin diginda biyoplastik icinde sentetik lif kullanilarak denenmistir. Bu
deneylerin sonucunda sentetik kopolimer liflerin malzeme ile karisima girmedigi,
sertlik ve kirllmalar yarattigi tespit edilmistir (Sekil 88).

o
2

Sekil 88. Kopolimer lifli patates igast

e

I| biyoplastik, Boyut: 15x22x0,8 cm (Deney
17-7)
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EK 2’e sunulan listede deney 17-15, 17-18, 17-20, 17-21, 17-15, 17-32, 17-33, 17-
35, 17-54, 17-66 nolu deneylerin istenilen sertlik ya da esneklikte sonuglar oldugu ve
bu deneylerin basarili oldugu sdylenebilir. Bu numuneler fazla gatlak icermeyen ve
baglayici takviyeli biyoplastiklerdir. Ozellikle agar agarl ve deniz eristeli kilp numune
ve peletli kip numune ile kalin agar agarl aliminyum folyo Uzerine surlllip agilan
yuzey denemeleri kuruma, sertlik ve esneklik agisindan basarili olmustur. Misir
nigastasinin cok fazla baglayici ozelligi olmadigi, patates, bugday ve agirlikli olarak
tapiyoka nisastasinin saf kullanimi ya da karisim halinde kullaniminin iyi sonuglar
verdigi gozlemlenmistir. Kavun c¢ekirdegi ya da kabak c¢ekirdedi unu ile patates
nisasta karisimli deneylerin esnek yuzeyler oldugu gorulmustur.

TUim deneyler sonucunda tapiyoka (Manyok bitkisi) nisastasinin misir ve patates
nisastasina gore gerek sertlik gerekse performans acgisindan daha olumlu sonuglar
yarattigi gozlemlenmistir. Ancak tapiyoka nisastasi olduk¢a yapiskan oldugundan
dolayi patates, misir ya da bugday nisastasi ile karigtirimasinin kolaylastirici etki
yarattigi gorulmustur. Patates, misir ve tapyoka nisastalarinin agar agar ile
karistirilmasi baglayicilik agisindan 6nemli sonuglar yaratmigtir. Deniz eristesi
kullanilan biyoplastiklerin ise gevrek ve homojen yilzey ve U¢ boyutlu numuneler
yarattigl soylenebilir.

Sirkenin yerine ve yanisira limon suyu kullaniminin etkili oldugu goralmagtur. Limon
suyu takviyeli numunelerin oldukga esnek yuzeyler oldugu soylenebilir.

4.4. Testler

Yapilan deneylerde saf ve katkili nigsasta bazli biyoplastigin kalinlik, agirlk, sertlik,
seffaflik, elastikiyet, hacim kaybi, neme dayanim, koku ve renk gibi fiziksel 6zellikleri
gozlemlenmistir. Bazi numuneler basing deneyine sokulmustur. American Society for
Testing Materials’in  (ASTM) biyoplastik biyo¢cdzinUrlGgl igin 6ngdrdiglu test
prosedurleri fiziksel 6zellikleri 6lcmeden daha karmasik (Stevens, 2002, 180).
Uretilen numunelerden bazilari basing dayanimi testine tabi tutulmustur. No13: 300
gr. patates nisastasi,150 ml. su, 20 gr. gliserin, 30 gr. sirke, 10 gr. tuz, 15 gr. agar,
170 gr. kanola peleti (2 adet numune), No14: 250 gr. patates nisastasi, 370 ml. su,
50 gr. gliserin, 50 gr. Sirke, 9 gr. tuz, 5 gr. balmumu, 200 gr. kanola peleti (2 adet
numune), No16: 200 gr. patates nisastasi, 300 ml. su, 30 gr. gliserin, 30 gr. sirke, 7,5
gr. tuz (2 adet numune), No18: 200gr. patates nisastasi, 300 ml. su, 30 gr. gliserin,
30 gr. sirke, 7,5 gr. tuz, 10 gr. deniz eristesi (2 adet numune) iceriklidir.

Sekil 89. 6x6x6 cm’lik basing deneyi yapilan numuneler
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Tablo 1. Basing dayanimi yapilan numuneler

Gergeklestirilen basing dayanimi testlerinde numunelerin basing dayanimlari No13
numunesi i¢in 3,04MPa; No14 igin 2,81Mpa; No 16 icin 2,25MPa ; No 18 igin
2,50Mpa olarak elde edilmistir. Basing gerilmesi degerlerine karsilik gelen en yuksek
sekil degistirme oranlari ise sirasiyla No13 numunesi igin 0,514; No14 igin 0,556;
No16 igin 0,696; No18 igin 0,626’dir. Sonuglara gore Uretilen numunelerde basing
dayaniminin artmasinin sekil degistirme kapasitesini duzenli olarak azaltmakta
oldugu tespit edilmistir. C20/25 beton sinifi igin basin dayanimi 20MPa; alternatifi
olabilecegi dustnulen gaz betonlarin ortalama dayanimi ise 2,3MPa’dir. Biyoplastik
numenelerin basing dayanimi gaz beton basin¢g dayanimina gore daha yuksektir ve
yapisal olmayan duvar vb. imalatlarda kullanima alternatif teskil edebilir. Ayrica
icerisine gcekme dayanimi yuksek olan malzemeler takviye edildiginde yapisal olarak
kullanilabilir.

Literatirde ve yaptigimiz deneylerde fazla miktarda nem bulunmasindan dolayi
Isitma ile agirhk kaybinda ani duslUsler ve malzemede bozunmalar meydana
gelmektedir. Bu bakimdan biyoplastik hazirlama esnasinda 200 °C nin Uzerine
ciklimamistir. Literatirde nisasta igceren biyoplastik malzemelerin camsi gegis
sicakhgi yaklasik 195 °C, erime sicakligi ise 510 °C dir (Makhtar, Rodhi, Musa,
Hamid, 2013).

Nisasta temelli biyoplastikler hidrofil karakterli olmalarindan dolay! disik mekanik
Ozelliklere sahip olduklari bilinmektedir (Yu, Dean, Li, 2006).

Nisasta, hidroklorik asit, su, glikol ve 0,05 g karbon fiber mikroelektrot iceren
biyoplastik malzemenin morfolojisini gézlemlemek amaciyla alinan SEM goruntusu
(Sekil 90). SEM, Namik Kemal Universiteside bulunan Merkezi Arastirma
Laboratuarlarinda (NABILTEM) FEI-QUANTA FEG-250 model taramali elektron
mikroskobu ile alinmistir.
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3}: 5/22/2017 mag [] | spot HV pressure | det WD HFW — 40 pm —
7° | 3:25:49PM | 2500x | 3.5 | 5.00kv | 80Pa |LFD | 8.6 mm | 166 pm NABILTEM
Sekil 90. Biyoplastik malzemenin SEM goéruntusu.

4.5. Bir Oneri Olarak Biyoplastik Pavyon

Biyoplastik denemelerinden yola gikarak Namik Kemal Universitesi Teknik Bilimler
Meslek Ylksekokulu icin duvar yuzeyleri biyoplastikten Gretilen 60m2’lik bir mekan
Onerisi gelistiriimigtir. Mekanin yuzeyleri gelik iskeletli bir yapi Gzerine monte edilmis
ve arap zamki ile farkh igerige sahip birbirine baglanmis biyoplastik panellerden
olusmaktadir. Pavyon 15x15x0,3 cm’lik panellerden olusmasi 6nerilmis, ancak farkh
sertlik ve boyuttaki panellere de olanak taniyacak sekilde esnek bir tasarim
anlayisiyla ele alinmigtir. Ancak pavyonun dretimi icin gerekli olan iggucunin
saglanamamasi nedeniyle daha ileriki bir zamana birakiimigtir.

Sekil 91. Bir biyoplastik pavyon oOnerisi, NKU Teknik Bilimler MYO ek laboratuvari,
2016 (Gorsellestirme: Irem Oy, Burak Saral, Selin Koca) (Ozdamar, Bal, 2017)
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Sekil 92. Bir biyoplastik pavyon onerisi, NKU Teknik Bilimler MYO ek laboratuvari,
2016 (Gorsellestirme: Irem Oy, Burak Saral, Selin Koca) (Ozdamar, Bal, 2017)

Sekil 93. Biyoplastikten yapilan kiguk bir duvar érnegi, modul boyutlari: 6x6x6 cm,
Baglayici: Algitasl, kireg ve 0/1, 0/4 agrega, Future Architecture Festival, Ljubljana

calistayi
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4.6. Biyogozinurliik

Gunumuzde nisasta bazli biyoplastigin biyogcdzinurligu ile yapilan arastirma
sonugclarina ve ¢ok detayl bilgiye ulagilamamistir. Biyoplastik konusu oldukga yeni
olmakla birlikte kimya muhendisligi, gida muhendisligi, malzeme muhendisligi gibi
disiplinlerarasi bir alana yayildigindan ve biyolojik sireglerin rol oynamasindan dolayi
bu alanda yapilan arastirmalar devam etmektedir. Misir nisastasindan imal edilen
PLA (Polilaktik asit) biyoplastiklerin omdurleri bu arastirma projesinde yapilan
numunelere gore biraz daha uzun olabilmektedir. Ancak malzemenin uzun omurlu
olmasi i¢in birtakim kimyasallar katildigi bilinmektedir.

Biyoplastik numunelerin suyun iginde ya da topraga gomulu olarak birakildigi vakit
birkag ay icerisinde renginin acildigi, cozUnmeye basladigr gorulmustur.

Bu arastirmada yapilan deneylerde 250°C de kurutulan biyoplastik numunelerin
yaklasik bir yil kadar sonra kiflenmeye basladigi, icerisine balmumu katilan
numunelerin ise oda sicakhiginin Uzerinde erimeye ve numunenin iginde nem
uretmeye basladigi gdozlemlenmigtir.

Bunun disinda fazla yaglanan kaliplarin ya da ylzeylerin malzemenin ylzeyinde nem
yaratarak uzun vadede bozulmalara yol ac¢tigi gdzlemlenmistir.

-

Sekil 94. Bir yil sonra bozulmaya ve kiflenmeye baslayan biyoplastikler, Boyut:
15x15x0,3cm

5. BULGULAR VE TARTISMA

Dort grup deney sonucuna bagl olarak el yapimi biyoplastik Gretiminde 5-10 cm’lik
numunelerden daha buylk elde etmede mekanik araglara ihtiyag duyuldugu
g6zlemlenmis ve de@erlendirmeler 15 ve 10 cm’den daha kiglik numune tasarimi
icin yapilmistir.

Biyoplastik numunelerde, Urlnlere sivi halinde solisyon ya da yumusak lifli ilave
malzeme konulmasi malzemenin dayanimini dnemli élgide arttirmaktadir. Agar agar,
deniz eristesi ve pelet kullaniminin biyoplastigi gerek baglayicilik agisindan, gerekse
saglamlik agisindan onemli derecede etkiledigi gorulmustir. Bu numunelerin i¢
mekanda bolicu yuzey olarak farkli pargalarlarin ip ve arap zamki ile birlestirilerek
kullanilabilecegi sonucuna variimistir. Bunlarin diginda endustriyel bir tasarim objesi
olarak aydinlatma elemani seklinde ya da dekoratif nitelikte farkli tasarimlarda
kullanilabilir.
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Biyobazl plastikler negatif karbon ayak izi yarattigindan dolayi ve fosil hammaddeye
olan ihtiyaci azalttigindan dolayi gelecegin yapi malzemesi olarak ileri gikmaktadir.
Biyoplastigin ardindaki asil ihtiyag strdirdlebilirliktir. Oztirk’in de belirttigi  gibi,
“biyoplastikler icin zamanin hentiz erken oldugunu sdylemek mumkindir. Suan igin
pahali bir segim olmasiyla birlikte, tim tarim alanlarinin bu talebe karsilik
veremeyecedi dusunulurse biyoplastiklerin ihtiyacin tamamini kargilamasi ¢ok
mumkun degildir. Ancak biyoplastikler; zeki, ¢evreci ve bilingli bir tercihtir. Petrol
esasli plastiklere alternatif olarak artan cevre Kkirliligi sorunlarina temel bir ¢6zim
sunmaktadir. Gelecegimizin kaygisi olan enerji guvenligi, fiyat artislar ve cevreci
tiketim algisi biyoplastigin  kullanimini  kisa surede trend haline getirmeye
baslayacaktir. Yenilikgi biyobozunur ve gubrelenebilir plastiklerle atik sorunlari ve
sinirh petrol kaynaklarina olan bagimlilik azalacak, ambalaj sektort ¢evre bilincine
destekte biyik bir adim atacaktir” (Oztiirk, 2016).

Ekotasarim Uzerine yapilan birgok galismada g¢evreyle butinlesmeden bahsedilmez...
“Kusursuz ekolojik birlesme, yalnizca ekotasarim degil, tim insan faaliyetleri
baglaminda ¢o6zilmesi gereken baslica sorun olarak kabul edilmektedir. Yapil
cevreyi islevleri ve surecleriyle birlikte bir butun olarak ele alip dogal c¢evreyle
uyumlu, Kkusursuz ve simbiyotik bir iligki icinde butunlegtirebilirsek, insan
faaliyetlerinin dogal cevre Uzerindeki olumsuz etkilerinden kaynaklanan sorunlari
blyUuk Olglide gidermis oluruz” (Yeang, 2012, 25). Tum c¢iktilar gevreyle uyumlu
olmak zorundadir.

Stevens’in belirttigi gibi, ginUmuz plastik ¢agi bir paradigma kaymasidir. Plastiklerin
genis cesitlilikte olmasi, c¢ekici, uzun omurli ve ucuz olmalari nedeniyle hakim
malzeme haline gelmigstir (Stevens, 2012, 158). Ylzyillarca “yakma (Incineration) ve
dolgu alanlar (landfill) yeryGzindeki atiklar ile bas etmede dnemli iki alternatif gibi
degerlendirilmistir. Ancak bu iki yontemin cevre kirliligi ve yeralti sulari Uzerinde
negative etkileri oldugu bir gercektir. Kyoto Protokolu uluslararasi iklim politikalarinda
henuz elimizdeki tek ara¢ ve kiresel i1sinmayi durduracak sera gazlarinin etkisini
azaltmaya yonelik adimlari 6éneriyor. Bunlar, ¢imento fabrikalari, termik santraller ve
rafineriler gibi sera gazi salan sektorlerin durumu. ABD Once buna karsi cikarak,
onun yerine karbon gomme teknikleri Gzerine ¢galigmaktadir.

“Bitkiler ve hayvanlar ¢ok uzun zamandir gigli esnek malzemeler Uretiyorlar. Bitkiler
gunes enerjisini fotosentez yontemiyle, hayvanlar da bitkilerde depolanan enerijiyi
kullanarak Uuretiyorlar. Bitkiler ve hayvanlar olince, malzemeler dogal olarak
¢ozunuyorlar ve geri donusuyorlar. Tuketici olmak yerine, surecin devamini saglama
anlaminda, doganin yapi malzemelerini, doganin dongusu disina ¢ikarmadan kendi
amaclarimiz i¢in kullanabiliriz” (Stevens, 2002, 159). Stevens’in belirttigi gibi,
“‘Doganin yapi malzemelerini alip, onlari dodanin déngusinden disari ¢ikarmadan
kendi amaclarimiz i¢in kullanabiliriz. Ancak 6dung alabiliriz, tiketici degil ki boylelikle
slire¢ sonsuza kadar devam edebilir’ (Stevens, 2002, 159). Klimatik tasarimla birlikte
ekotasarim da da anahtar soézluk “batinlesme’dir.

Ancak, ginimuzde paradigma degisimi olmasa bile, biyoplastiklerin “nis pazarinda”
sinirll sayida ve kapasitede Uretim alani bulacagi ileri surilebilir (Stevens, 2002,
159). Mimarlikta kullanilan malzemelerin sadece kullanim ve performansi agisindan
degerlendirmedigimizde degisim ve uretim olasiliklarini kavrayabiliriz. Belirlenimsizlik
odakl ve surdarulebilirligin farkli boyutlarini kavramak igin bir adim olabilir.
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6. EKLER

EK 1: Yapilan yayinlar ve etkinlikler

Dénem iginde Yapilan Yayinlar ve Toplantilarda Sunulan Bildiriler

2017:

1. Davetli sunumlar:
e Vitra V fazlasi CerModern, 02.10.2017
e Vitra V fazlasi izmir Mimarlik Merkezi, 20.10.2017

2. Davetli caligtay yurutuculugu:

e Ljubljana, MAO Mimarlik Merkezi, 23-27.09.2017, Slovenya

3. Bildiri:
e OZDAMARE. G., BAL A., 2017. Investigating Starch Based Bioplastic As a
Construction Material, ICBEST, International Conference on Building
Envelope Systems and Technologies, ITU, Istanbul, 15-18 Mayis, 2017.

4. Roportaj:
Link: https://creativedisturbance.org/podcast/mimarlik-ve-biyoplastikler-uzerine-

bioplarch/

2016:

5.  Tirana Architecture Weeks kapsaminda Arnavutluk Tiran’da Polis University’nin
(Sehir Universitesi) daveti (izerine 3-9 Ekim tarihleri arasinda Universitede seminer
verildi ve sanat, tasarim ve insaat muhendisligi dgrencileri ile 6 gunluk bir ¢alistay
yapildi. Calistayin ardindan yapilan bir makale Universitenin yayimladigi Forum
dergisinde 2016-17 yilinda yayimlanacaktir.

Davetli Calistay yarataculuga:

e OZDAMAR, E. G.,2017. Architecture that Matters, Tirana Architecture
Weeks, Davetli Calistay Yurutuculugu, "Experiencing Eco-Materials",
Bioplarch, Architecture that Matters, Tirana Architecture Weeks, 03.-
09.10.2016

Davetli Konusma:
e OZDAMAR, E. G., BAL, A., 2016. "Bioplarch: Experiencing Eco-materials",
Architecture that Matters, Tirana Architecture Weeks, 05.10.2016

6. Kosova'da Pristhina Architecture Week kapsaminda Kosova Architecture
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Foundation (KAF) tarafindan seminer vermek ve calistay yapmak Utzere davet alindi.
Calistayda projede uretilen numunelere benzer deneyler yapildi ve sergilendi.

Davetli konusma:
« OZDAMAR E. G., 2016. "Material experience" in the age of consumption:
Bioplarch, Prishtina Architecture Week, Prishtina, Kosova, 07.07.2016
(https://www.youtube.com/watch?v=eOJHHZBD730)

Davetli caligtay yuratuculugu:

« OZDAMAR, E.G. 2016. "Material experience" in the age of consumption:
Bioplarch, Pristhina Architecture Week, 07.07.2016, Pristhina, American
School of Kosova, 06.07.2016-07.07.2016

7. italya’nln Roma kentinde bulunan MAXXI, Museo Nazionale delle Arti del XXI
Secolo (Ulusal XX1.YUzyil Sanatlari Mizesi)nde 21 Haziran-28 AJustos 2016’da
sergilenmek ve Pecha Kucha semineri vermek Uzere davet alindi. Zaha Hadid
tarafindan tasarlanan MAXXI ayni zamanda mimarlik diinyasinin en prestijli
ddullerinden RIBA Stirling Oduli’'nii alan bir binada gergeklesen sergi kapsaminda
bugline kadar proje kapsaminda Uretilen ilk biyoplastik prototipler ile bir kisa film
gosterime girdi.

Film linki:
https://youtu.be/EAa514wWS6E

Davetli konusma:
. O_ZDAMAR E. G,, 2016. Bioplarch, MAXXI Pecha Kucha Sessions, Roma,
Italya (23.06.2016).

Davetli sergi:

e Future Architecture Platform sergisi,
http://www.fondazionemaxxi.it/en/events/future-architecture-platform/, MAXXI
(Museo nazionale delle arti del XXI secolo) Mizesi, Roma, Dizenleyenler:
Avrupa Birligi Creative Europe, Future Architecture Platform, MAXXI (Museo
nazionale delle arti del XXI secolo), 21.06.2016-.28.08.2016.

8. Makale

e OZDAMAR, E. G., BAL, A., 2016, A “Material Experience” in the Age of
Consumption: Bioplarch, Future Architecture Platform web sitesi, 2016 (Link:
http://futurearchitectureplatform.org/news/21/a-material-experience-in-the-age-
of-consumption-bioplarch/)

9. Slovenya'da Museum Of Architecture’da (MAO) yapilan proje sunumun
ardindan basaril bulunan ¢alismalar Future Architecture platformunun partner
kurumlariyla anlagsma yapmak igin davet edildi.
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Davetli konugma:

e OZDAMAR, E. G, BAL, A., Sentiirk, S., Bioplarch: Starch based bioplastic as a
construction material, Matchmaking Conference, Future Architecture Platform,
European Union Creative Europe Programme (18.02.2016-20.02.2016).

Slovenya TV réportaijt:

Link: http://4d.rtvslo.si/arhiv/osmi-dan-prispevki/174390666
Link: http://videolectures.net/esen_gokce ozdamar/

Link: https://youtu.be/PkMr8wrVpss

58



w0 omn Cige Cotimar fopiass - Fs Arwcss Fazm

Esen Gékge Ozdamar: Bioplarch

25-27 September at 11.00
Museum of Architecture and Design (MAQ)
workshop

ESEN G OZDAMAR: BIOPLARCH
Workshop,

The Bioptarch workshop by Esen Gikge Ozdamar will be developed for
participants at all levels, from architecture, design and other disciplines,
and will provide a hands-on experience to better understand material
sensation as well as the nature of bioplastic materials. Participants are
expected to understand haptic perception at different levels, from
research to production. Learmn and develop design processes, work with
bio-based materials and transform them into haptic surfaces, investigate
issues related to sustainability, and identify “new® materials for a greener,

[
T I (kge Cedazar loplart - e Archimce Mattarn
more sustainable future.
Coordinated by: Tirana Design Week f POLIS University Tirana
Tuter: Esen Gdkge Gzdamar
Free admission.
Take part and apply at izobrazevanje@mao si. Deadline is 22 Sep.
More on Future Architecture Festival.
& CONTACT
& IN THE MEDIA
& PRESS
@ FRIENDS
Archi I
rchitectuul.
Close X
»ap E

59




|Future|Architecture|Platform|

FUTURE ARCHITECTURE FESTIVAL — BREAKING
DOWN THE WALLS
Thursday 21 September 2017

10.00-16.00 MAD
On Power in Architecture | & Matertalat Pergpective / 3sso0a

mposium

Canceived igor Zabed for Culture and Theory
urr

Dalar. Hiide Heynen,  Sven-Ceiow Winllensten

asoneof . functioning 2
octh I reprecertaton and iz manFestaton, embedded 22 £ 12 WERN S pUBIK and he private reaim.

a cric; ‘the topic, whike brining Finkers and practtioners
mmm:nmwmmmmmmmmmmm The
Iectres wil (Tamniz,
Taa, Adormo, Foucaus, Freud, £12 1, and whl 2t from & selecied archtecturd case shay.

0001045 Opening remarks On Fowsr in Architecture, Malzja Karr

REEESIRE yren: Fawer,

11451215 Termza Sioppani: Manfred 3 e Faltcal
Froject

1215-1245  Discussion wih Hide Heymen and Tereza Stopoan
12451330 Bresk

13301430 and the

14.30-1530 Even-Oiow Wallenst=in: Foucaul and the Spatialzation of Power

15.30-16.00 Discussion wih Maden Dolar and Swen-Oiov Wallensizin

Suppored by MeO, ERSTE Fountation, foedo Susent, Architectiul, CAS SEE. Unversty of Rjaks
Thursday 21 — Monday 25 September 2017

Kino Sigka

Design Biotop | Space and Perception / workshop
(Coomdinated by Tretanoka Associaton, Ljubgana

Tukors: and 3 and Kimberty
Friofery (Ofce of Dispiaced h Pateilin with Ganyis 8

This year afthe oty of L e
‘wn city and works &0 change perspectives on what It was, what & I, and what & coud be. These
chalenges ave bean iackisd by Fulure APthEsctune partcipants: Juuss Koponen, Jonatan Hiden,

Kimberty Peikofsty and . Design Biotop |5 3 platiorm for
d discussion the pn ipdinary nature of
design.
Friday, 22 Seplember
16.00-17.00 {open for public)
1
Sunday 24 September 2017

10.00 City Centre
Architecture is Human / participatory sensary-ariented workshop
‘Coordnated by Copenhagen Architechure Festval
Tutor Anjs Humjan (The Lrban Yoga), guide: Natsifa Lapajne (curator MAD)
AL this +-hour workshop you will use your senses and mindil meditation In

motion 1o experience o
e word o rciecure Touch i i Eundation of aur senses Sy manguising, invaing, iding,
- samzual sioe . weich we 3l to0 witha

your thougits, and wvernuu
Ficher smperience of space. Al o his Serves b o MNGVaRE SEpmaches & ST stk 20 cesign.

Monday 25 September 2017
11.00 Slovenian National Building and Civil Engineering Institute
Bioplarch / worksnop i Day 1
‘Cooranaed by Poils University, Tina
Tutor: Esen Gokge Cwdamar
“The Bicplarch workshop wil be deweloped for particpants atadl leveis, fom archiecture, design and
OTEr Qis0panes, and Wil proviae 3 10 befter as wel
a3 the nature of blop@stic maenals. Paricipants. understand
rocucton

AR5 300 TSI DS D A SRS SR e a1 sumlmlm
Imntty T ateras for 3 gresrar mon

Tuesday 26 September 2017
11.00 Community Cenire, Nove FuZine

Common Places / workshop [ Day 1
‘Coordnated by Museum of Architeciure and Design. Liubiana
“Tuors: Felpe D Ferrar! and Kim Courréges [Fian Coman)

wil gzal

P i o s e, e S EEStreS ST s f e e e i e

vt o Zpeciic reiatonzhip Wil She suToundings. Aiendees wil deveicp proposals simed at
spaces In the oy

11.00 Slovenian National Building and Civil Engineering Institute
Bioplarch / womksnop / Day 2
Coondingted by Pails Unversty, Tiana

Tutor Eaem Gokpe Coamar

18.00 MAD

Albanian Universe. Design Between Vacuum and Energy / exnibtion
opening /2l
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‘Cursted by: Besnk Ala] & Anionino Of Raimo
Coondnated by Poils University, Timna

‘SpeaKer. Dr. BESIE ASY (RECIDN of FOIS LNVersty); MOOErated Dy ST Isio (Vics Dean of Fols

Universky)

Despie s e Abania of ibdey” nos e

By e sime foken . compeling InvEaton for any number of easons i get 1o betier know Abanian
deveiopment

‘2ociety, become familiar with = hopes and ambiticns. Fols Universty, & ressarch and
piathor ogether wem I LAN, Insthite for Hablat
Deveiopment, er

Altanian contest of the past wo decades.

Wednesday 27 September 2017
500 MAQ
Faraway. So Close — 25" Biennial of Design / guiged tour
Cooranated by Museum of ArcHiecture and Design, Lisiana
‘Guide: Msja Vardjan icurmtor of 10 25)

The: guided tour will provids nEe
inking of the authors, curators and oiher experts and cealors of this years Slennaie.

10.15 Mayor's Cave, Kodeyje
BIO 25 Local Installations / guiged tour

CoONINREa by MUSEUM of ARCHIECIUPE and Design, Lpsjana

The avistn wo — e
Mayors Cawe near Grozule, and Kolevie, whers we il ook at the werk of e Uinderground Reiease

and Ccrupying Woods episodes.

11.00 Community Centre, Nove FuZine
Common Places | workshop ! Day 2
Cooranated by Museum of ArcHiecture and Design, Lisiana
Tutors: Feipe De S2man and Km Coumeges (Fian Comin)
11.00 Zlovenian Mational Building and Civil Engineering Institute
Bioplarch / warksnop | Day 3
Coorangted by Pails Unversity, Trana
Tutor: Esen Gakge Cedamar
16.00 MAD lecture room
Territery. Water and Architecture / presentation
Moderated by Matev Eei (Director of MAD)

FTESETEAION Of the BROECt and e 1=23m Denind M SXOVENIaN DaVIE0R fr Me 1 INtemagonal
Archiascture Exhiition Blennale o Venezia in 2018,

17.00 Coffee Break

47.30 Future Archi Workshop Outcor
Decign Biciop by Sata Keriok (Design Siotop) ang Bervis §
Asohibsaturs ik Human by Arfa Humljan and Jossshine Mhau (CAS)
Bioplarsh by Ssen Gokge Cotamar

CammMGn Piaoss by Fefbe DE SErTaN and KM GIUTRgES (FIan Gamen ], NN VIS, AR Fianses
FaCuty of ATCNIE TR MpdEries By Mateve S (MA)

18.30 Envisioning Public Space Within a Global Context: Two Methods in
Dialogue | 2 lectures | discussion
CoonanIes oy SWEz ATTISCIE Muze (3 AL, Baze

‘Spesters: Seipe De Ferari (Fian Comin, Artem
Biogeraies by Stépharie Save (5 AM)

20,00 MAG courtyard
Inclusivity 7 pap-up g denate
Coordngizd by Kezove Arclichrs Festhl AT, Frizhtn

oy Bemem Rame (KAF)

an ol
of minorites In urbar aras. You Can be an a~atewr, 3 professona, 3 sheert, 2
inarsy, 3 grancoarent of even an “exert” Fesl Fea i o our Cebale and pieace don fesmaie

bmg
1= camngt

Thursday 28 September 2017
MAO lecture room
08.30 Registration
08.30 - 21.00
Reporting from the Edge
‘Casnanares oy Lisbon et T
paar: ann VSIS W M HePrusE (LSt ATCHAECLAE TrETE)
aronzcue senesct ez
Iteryea i o o o retionahip we generie Wi ur P st ar ey ZUTORGNGS
roen ner e on 5wy we can
Gmscrte o conions s -
o penoners tanral
08.45 Welcome

Biatet o, Mseum of Archtechure and Desgn, Fulure Archisciure piaform leader

105.00 Opportunities for Urban Regeneration in Belgrade’s Periphery /
presentation / debate
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‘Cooranmes oy Begrace rmatn AR Waer ENA
‘Speaters: Fart Kostouron, Mioh Kizes, Maderated by Dariea dovanic Frocneni (EINA)
Locking stine many actye: rished i the Fubr Archbecure event n Seigrade. SINA preserds e
llonfor the dure o Eclarade's perchery. i 217. 8 grun consising of Dimirs Crozmpuics. EMe
Kasimae i respone o e Future
i et T g e o s Vo e L e e
umczon orine
regeraration m Segracet panonery.

09.30 Re-thinking the Arsenal / presentation / exniotion
Cosrdngted by CANSctonz Kisy
‘Spaster Adrana Satics; Moomrated by Vaentyra Zotovs (CANactens)

Smcanity, o Uldtor Cano Cihorms, Fart Kastourou, Adrsna Patios ard curster Miriam Nimeyerrara
ey o deveinn

worked onBoth and o

evsicpment. The rezui nine
g3 ana eaces

3 O i ATSEn 2DacE NG UIOI:

10.00 Bodily Cartographies  scresning | aiscussion

Coondinzied by dprtarcEen
Fort
I mage ot
o i et s s A pontve b corvu » st cateproy o
he production
oK T B YERH B e S T o e e K A,
rgrapani T
10.45 Coffes Break
11.00 Shift "17: A Tiny Change Makes the Difference | video screening
CoonanaeS oy Muzeum of AFISCIIE I Wrcw
Verdure); a
InWrocien)
This tim muidy comers
o rirgraton ofits

Feskdents. Four teams. of architects, assisied by shudents and wolunieers, were nvied 1o design and
ATy out microarchiiectire instatalions 1 o tocatons. The ouloocr Sctiies were. o
zmace

11.30 Forever Ephemeral / talk
CoonanaeS oy NIBINA MUZRLM 200 CENLEy AT (MAYCU) Rome:
Moderated e

The i s0arezze: e potental Of SRRy (BheMaTar) STTRRCEI 103, S
o of e e feams v to the e ehfon i the Scou Bemse T reied ok ke

ettt
i prezentng
e o0 ot i e e i R S P TR
13.00 Lunch

14.30 Faraway, So Close | publicaton launch
‘Coondnzted by Museum o Archiechure and Design, Lisjera
‘Soeaters: AngEa R 0 MRS VErdEn (Caror o 810 25)

‘Speaker. James Taylor-Faster (ArchDay)
i thiz lectare: James Taykor-Foster (Ehior 22 Large, ArchDaily) wil unpick the dezigned mizntion behind
‘social sharing, onine media and, more broady. She State of fhe Inemet in 2017 - resiky both
and disconcerting in equal measure:
20.00 Internet and Methods of ion | panel dssussion

Coomanates by Museum of Arcfiscture and Design (MAC), Liutijsna

iaor . 1A ), Mz G MACT;
Micdsrated by: James Tayior-Fosser (ArhDaly)

Folowing e lectre, 3 pane discussion between Taylor-Foster, Ethel Baraona Pon, Chiarles Broshoski,
‘@ Matevt Stk wil prescnt and discuss a calection of reaiwarid projects and pleifoms hat seck ko
‘Subivert ihe states o of onine creaSon and consumoECn.

21.00 Snacks and drinks

Friday 29 September 2017

13.15-20.00 Old Power Station - Elektro Ljubljana
Landezine Live / associated symposium
‘Coordinated by Landezine — Society for Promolion of Landscape Architecture, Lubjans.
m:uﬁowmrs (Technische UriversESt Minchen, Gemmany), Femy Lethiesn (Tayior Cully

. Aasiralla, Oivier PRlloe (Agence Ter, France, Germany), Heh+G Landscape Archiects (The
Bisterians) and otherwinners of LILA 2117

Landezine LIVE wil cros again bring Inemationsl spesiers in landscape archiecure and urban design
55 Liuljana's. 040 Power Station. The winners of LLA—he Landerie inismaSons Lancscaps Awars—
WAl presant mer apprmaches. The even

AOrE ITPOrTAtion: langezne comE

. _H [rp— [Fisturs| Architacture)
. & v [Flatform

Architectuul. @
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I=terdiciplizary Parpectives for Foture Building
Envelopas

EVESTIGATING STAF.CH BASED
BIOFLASTIC AS A CONSTRUCTION
MATEFIAL

Esan Gokps OFDAMAR, Ahres BALS

" Architectare, Fine dris, Derips and drohilecturs, Neomdd Krmai Unnarsity,
Talradag, Tarker

 Focationa! Behooi af Technical Sciencer, Nawk Kemal Unnvereiy, Tekirdad,

Turky

Absimact
The aimn of this papar &s to Same out whethar stanch based hioplastic
can b med as a constraction mweerial 2 2 fcade pederil Derving
fromy Steven and Filla's thoplastic researches, this

i

mailable comdifons. However, drmbility, srength conditions, paist
suscapbility amd bife cycls of e marorial need 10 be smahemnd witin
fimther Tesearch

Eeywords
mﬂ.mﬁmmlmalm agu.l:d.tn.i.m
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1. Infroduchon

he ETEE Wk mF avey ead-ugp b Lol bar aleo I8 Renk e r
hades, P o O0RERS CREGTIRE MATE RO CHv roa BT and el
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Bioplastics bonw bean mplacing com: fcs
since the 1990s with the adwent ut'l:.n:ph}m't Bioplstics mﬁ

tho ovehrtion of plastics. '[]m‘nmbm-upraﬂ:.mﬂlg-ﬁufhdmd
pla‘hr]:ndnd:-cmqmndbﬂ:mcmmﬁml1m thay snw

bn@n:hbﬂlhummﬂ-mpqutrufmtﬂnl}puuﬂmphmn]t
offun additonal pxwans of moowry at the snd of 2 product’s lif.
(Exopsen Bioplastes, 1019) The need for bioplntos and ofber
hichasad i depemds on the Gact thert thess emorging materials
aw b woo-fendly md aneimble et depend m

by the otesrmtion of te dominancy of Soming in Taldndal, a wmll
m.ln'.ﬁ'nul:m in the neighboehond of himbe]l The dity's ecomonsy

mﬂ]&r om Brming: The oty v covered with wfowans,
canola (95 of whols Turkey) and wheat The salks of tew plnt
o ealeed a: agricuihmal wasie and cammot be saten by mmoms and
amivls; imekad they am compressed mnd formwed o pallet wdcks,
wihich o later bamet i special wimes and am effectie somroes Sor

gecgaphy, bowerwr i decwasing ozl and froaing amas.
Housnar, hmmnmnmlmmm
ifavmciore. Darhving from & of the city, we starkd o the

project with 2 przgtive aim fo mhqiuhl:mlm.al:ml:h.
& bam and accessories by combining edbie Seduvcck with food amd

agmiceiral waste. This aim later doveloped info & mesarch question oo
whathar bioplastic can ba nsed = anchitechmal space, both a5 a Seads
mxrial and inforior spane, a5 wall & in comtmction of building: amd

FCBEST Mrisabul, J5-18 Moy 207, Inigebad 7 Tarkes
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In this staty, o 2im is to mdarsemd whothar starch based bioplastc
can b used 25 an archiechml oeecal bodh & facads ooverial and
 2n imenor space fomithmg and whether o cam be wmed 2 a2
mxns St B can be Eunokeed inin o motre with mimivmes horm o
the amvironmant {Ozdener and Bal, 2016).

Somm mpmetons for wparimeofal bioplntc amd hiocomposie
exxignals and peduct: cam be mem as dollows: Fommbmbsea's
Amarchy imsmallation is a collection of vl natealhy destccaed or

dried hiceoamriak composed of R Bouwr, 2P
amicaltaal wms, amd 107 ol liresione, coversd with heemax
for watrpreot (Fooeoses, 2018). Mondacot is anothar recycled
firmittme pado from dned cowr dung mowed with Tuscan clay, e
md G ek, which mdwes mefone i ad Freenbouss @s
amissioes (Mardacotta, 20018) Bk i tme, Hery Ford propowed a
prodotype sovhean plastic amdomobile in 1541, Ford dasloped plastics.
from soyteans and othar agiculml prodect for we o the
exvefactore of amiomobides. Since Shan the mse of plmtc m
Fzioonchiles ks bocoms commem, but the wme of plmtics Sem
roemzhis meowmoss pof  wdetracked  (Btevems, M, 1135
“(Dejconposing Teoiores” s aoter arfistc pojec by Marsedit
MMillar, “from the kichen to the field”, a2 mssarch Project fmnded
troagh the Rasarch Through Making Grant Progam, 2012-2013,
Tmhown Collge of Architechme + Thban Dongn, Univamity of
D o im wiivich sha defingd as. “half~sohald-lif project wiich was
was a live fold expariment and public installxtion wted on the gromds.
of an edncatioml fiom in Ao Arhor, Michizan Choer fifty handom Sed
bioplatc pamels snclowed i balf am acw; m“ﬁfﬂ'

defined the project as: "Thiz project dewsloped fom 2= ongoing
imferest in emimoment and irban sysiems, whers archiectors becomas.
2 kind of interics thet opens omfe more setumsive social and maferial
landucapes (Mllar, X016

pavibiom is made up of 2 ioplastic that comtaing of movherials ot ane:
m%mﬂnﬂumﬂ.mﬂﬂmﬁgﬂmﬂﬁ TR
amd s wsed as 2 Sre sait of 2 building. The shall is designed with laser-
cat oodnles molded with high ompremtas and lser-ot arScs. Te
fom thoe inmedible wtuwctms, & manmmbr colls that make =
Arbofkin wers liked mpsthar with bracing rings and joiss. In caram
spots, CHC maching: were wsed fo ook cobouts. e demonstrate the
wamatility of the meverial™ (Arhcakin, 2016).

According o Stevems, 2 basic bioplastic i formed Som b i)
a pleticren) and othor addrhmds) (Semmns, 2002, 10T '"
imgmedients fior hinplastic are geletn {apricatml pomin dered foo
amimmils), warch (agricelmml pohsacchomide darmed from plmts and
am mportant feedstock for bioplastics - can be danved from cops smch

PCBESRT frimnbul, J5-15 Moy 2007, Indambd 7 Tk
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& wheat com, potin, oy, and starch) agr, and sorbitel (3=1 o,
war: [20mi=172 amp), gheerol (also called ghredn - makes a vy
usefil plasticiear). Zyvears] i prednred by the Srromtation of wegae,
or fiom vepembls and amivml oils ad G& & aleprodect i the
oomeiiciore of sozps and Bmy acids (3= 24 =17 tpl  Thews
Wmhmdmmmmﬂmgpm[ﬁq-nahdplm
erhul:nd..l'h.l:p]ash:uﬁ:nmdfmm sarch, gelafinagar, I-I:l":ﬂ.l:l'."l.
. Thesa mgredicnts ane hoamd 1o jost belowr

E}Tmnhﬂpltﬂmilﬂh‘hdmnmm’&hw 202, 155). In

stady, poate starch b prefarmed, sincs it s one of the mwestly Somnd
amd also cheapest merroes of sanch, and it is not pencticalhy modified
& oo starch bocally.

Figure 1. Bawic ingrediants of bioplastic and heating in an oven, josi
halow boiling 957,

Focant atance: i the mechamistic developmans of bioplastic

ﬁmﬁnﬂﬂ]..ﬁhtmmm“

oy ln.-:pluh.-: marial 'nug- n mmarows  biomedicsl i
n.tmtnn:hn:hhp: wch a: tisme enpinearing “omart
qih:l.w_r zd prowin pthication. (Gires e al,

"I.‘.'1]_ 13). Molecalar hinlogists am axplaring bioplastic am axplor=g
h-h:-r_p:lh:h.u: componds 0 non-moiimal promie @it comoled
dga. oiemtisn heos imgstigaied the ey denslopments

irl:m hiokogy o polveer chamistry (Barm, Zuckamamn,
1588, 7).
2. Methodology

As Filly pemtions, hiobased plastics or hiophbstics 2o susminsbls,
amd Tedue

e bt e s S ey

prodored fom starch and smilar agricubtural prodncts (Filla, 201 1)

For this ressarch, po@i sarch is chosen as the mmin sowoe for
bioplastic. "Smrch i one of the potential hindegradahle pohmens

ICBEST fimnbul, J5-15 My 2007, Intcedod  Tankee
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Some of the acthe paarket arca Sor bioplatics are: Gartapgs bam and
compost bags, rash bin lingrs, wingle ww digposable padioging flny
single use or hnnted nsed disposable padiaging meverials, mch as

ICBERT lrizvnbul, J5-15 Moy 207, Iniambd / Tunkee
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mtlﬁ-hmdmmrhb-hbﬂﬁn;hcﬁﬂl[ﬂaﬁmgﬁdm
imms for ictinmional use, & fast food ndmty, and the somaral

public, agricuthmal prodects, such 2z omilch Glms lam bags,
mmhmmmmmmm&mm

wﬂm,pﬂmhmwﬁﬂm,hﬂddﬂ W
caAtgeriss, mnded for Eaposal at sea, Subing neftmg and fhing line,
parsomal care prodncts, toys, coatngs, spacially for papar prodnct
(e, 2002, 1459

2.1 Case Siudy

In he pralimimary sk, we formed rew biopletic that wes edibke and

addad B followang addties depanding and chsanration depending ox
Tahin I Specimess for faged smples

o Ihmenzioz Ordser Properdes™
{omh pddigve fred
shocls
1 Ixixll3 - Sexp-tmansparent,
weak,
DO SN B
p Ixixll 3 marhls Hamd, strong,
prwder, | opaqDe, resismnc
metinylans 1o nerid

Ixixll3 wood Sber, Fazd, strong,
matinylane AT

Tl 3 pessed | Viary hard, song,

ST THL LI TTH I

ICBEST friznbud, J5-05 8oy 2007, Inicondon’ " Tuarkiy
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3 Potxio Sl 3 Eessed Fard, sirong,
starch, coffen, bye by Ty
VI,
ghyrans,
waler, sait
& Potxio fmi=l3 | coffes, gum Fard, sirong,
sarch, arahir, by Ty
ImET, mathryianc
ghyoan,
e, sakt
7 Potric 15l 53 | Gypoom, Vary harl, sirong,
sarch, mathryianc by Ty
TG,
et
waker, LAl
2 Pt 15xl 503 | Canola sial Fiard, sitrong,
sarch, peallet by Ty
TG,
ghyrarn,
waler, st
9 Pt 15xl 53 | Molsuses Fiard, sitrong,
sarch, peallet, by Ty
TG gT, mathryianc
ghyrarn,
waler, st
[u] Pt 15x1 5=} | Bica stalk, Fiard, sitrong,
warch, coad pallet, boan b
VST, mathrylans
gy,
waler, st
i1 Pt 15xl 503 | Coal dmst, Vary bard, s=eng,
warch, h= boan b
Tine o,
ghyear,
waker, salt
L

wuaarch is imdar proceas.

FCREST friswbad J5-T5 Bdmy 207, Indoehd + Tiardny
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Fignm I Some of the Sedstodin: pallet amd natarad fibmes mad
wxpariments, 1. Canola sialk pallet 1. mnlasses paller
3. Noremad fibmg, 4. Wood Fhes,
(From: left bo Sght i rowes) Photegrephey by Ewan Gl Oudaror,
2018

Figmme 3. Epncl.mﬁ:l 3 amx L. Ern-;la:hr':dhmi-hpuwﬂn:
::nﬂ:l.‘.m . Biophistic with wood Sher, meddnions, 3.

pressed camola salk, mu]d:utpn]ld.ljp.q-:ﬂmpluh.cnﬂipmﬁud

wffea, hys, (From laft o m’aw by Exan Golkco

ICBEST frinbud, J5-18 Bday 207, Inicoedo . Tarkoe
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Figme 4. Ediblo bioplastc sheet poured on plastic rmbber mrface
Photograplny by Emel Yilar, 1016

Figum 3. Coffos gooet hioplactic poored on 2 naiiml rebbor arface
Phodograplny by Sarnom Semtick. 2016
These expsarmants show that, especially coffes srout, and Shre type or
i ve hype of homegencon: addithes 20 add-om cutoozm
FropsTties.

ICBERT lrinbul, 15-18 Moy A7, Indcmbad / Tarkne
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Frgume . Bioplastic specirens with capsent 1,23 {From fop o bothom)

Pheangraphny by Esan Cakicn Crdvmor. 216
Tahla 1. L\‘.‘EII speciman: with cament

Mo Elg.u LT Chiher Dimnenzions Properes
it ndditvefe {cm)
edstocls
by weight
1 | Bioplmtic | Coman, 15l | Veryhord doss
e pask azh, ot crack sasiby
PP,
ool
pallar
1 | Biopbwtic | Coman, 15) 5l 3 Flard, doos mot
e ranch crack wasily
sialk pallet
3 | Bioplmtic | Comam, 15l 5l 3 Hard, dooz mot
% ol coack waziby
pallas,
coffea
et

FCBERT lrisnbul, J5-15 Moy 2007, Inicomibad' / Tarky
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As shown In figere 7, hiophistc can be applied a5 shoot mxerl &
ouidoor wse which is under ressarch process. [moden propoml,
bioplastic modules of 13xlixl oo models a2 mwed 20 il 25 2
facads in am anmex fior a seel-fame-constraction hbortory nolding at
Mapsk Eapal Unbversity, Vocatiomal School of Techmical Scieces

by the stademts m 2005, Figees & and 7 ars hioplastic mith
pressed cancla s@lk, coal dost pallet and e Figmes &, 9, axd 10 am
bioplastc wit wood Sbar, and motindane.

Takirdaz, Temdoay, 2016
Sarall and Seliz Heca

Figus 7. A proposal for a hioplastic p
Fenderng ny sradenss

. A Close TIeW o ic facada, Tolcrdag, Tirkay, 2018
Femvdormg by stadents Bumak Saral and Selin Koca

PCBEST lionbud, J5-15 Moy 207, Indabad 7 Tankny
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Fipme ¥, A close view to bioplsic eada, Tolomdss, Timkey, 2015

hioplastic facado. Toicndag, Treskey, 2016
Ty stodemts Bumk Saral and Salim Foca

Figme 10 A close view to
Rezmdezmg by

Fomum 11. A close view to bioplastc Bcada, Toldndag, Traskay, 2016
Rorvigring b stadenis Bomk Saml and Sebin Ko

PCBEST frinbud, 1515 Moy 20T, Iniaedud © Turke
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Figum: 12 A close view to bioplastic facada, Telomdag, Tatkay, 2016

2.2 Beesults of the case study

The results of tw sy soapecimwets show as himosr sxplins, “The
eoeoad s oo weakness. Fimt of all hioplastc ba: “moistimm
suscaptibdlity m the smimewet™ and secondly it is mot 2 stengheil
m.l:i.ll.l:l-!m:nw Hil4) I onder to overcome thess weakmess,

difforent polymars cax be added Momeower, othar ploydcal proparties
sach a hoat temsfar coeffcient and acoustic propartiss cm e

wramined in the case of application of the came vmdy.

3. Besults and Dismussion

bioplasiic expariment results showed that thess monooals moed to
mm&ﬂmmunﬂfﬂiLﬂn
addition to Stwwn, Pilla's bioplastic formmby, gom tmgacanth, gum
amabic, pellot cam be add-om to the choracterictics of bioplbntc
acoarding to our stadios. These addittess can be nammal and synihetc
Shres sach 2 canola, smflower, safflomsr and oce walks, as well as
other plant perts mch as cotbn, heep Gires wiich e defined as
mast. I this case, above mEmSiomed T
S

JCBEST lrionbul, 1515 May 207, Il Turkioe
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Tirmna, 200172017

Anboening 0§ Rajms
PhD, Firet Research Lecturer

[rean - Faculty of Architeciure, Design and Engineeding
IF - innowation Factory Coordinator
Universitati POLIS / POLIS Univarsity, Tirana

in the roba of curator of the Tirang Architechere Weaks 2006 - Architacture that matters and as the
Dean of the Faculty of architecture and Design, at Polis University, I hereby certify that the
Bicplarch tearm, consisting of Esan Gokee Jzdamar and ahmet Bal has made an exhibition Following
the Bioplanch: Experiencing Eco-materisls workshop, along with the other conductors and
participants of Tirmna Architecture Weaks, This Event has been held ab Polis University premises, o
Tirane from 26 Saptember to 30" Octaber 2016

Additional information of the event can ba found on the web site of Tirana .Hr-:hrtm:turﬂ_ﬂmm-' 016

Mttpdtiranaarohitecthureweek. cormy’ and on the social network as well: o
Rt St fecab ook, cormytiranaarchiteciisrewsaky i

Should you naed Further cladfications 4o net hesitate to contact me,

A Curator of TAW201E

Linivesskedi FOLIE

Shikclla Mddrkombatars & Ark cekmands dhe PolitiGee B EaiBmit Linoen
Intarnational Sdvoal of Ardhitecture and Uksn Devslopmant Faolicks
Achrasa: fr. Bylls 12 dwsiostrada Tirans-Deecss, Kin 5, Saghar

ek Postar 1061, Butia Postare 2995, Tirana, Akanip

Tefo+ 30004 240 74 B0 240 7 31 Faocs 355|004 240 74 22
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BAph. IT 43393316417

Welti: yeavunlwirsiietinolis scaal

emal: antoning_diraima@ueiversitatipolisechki al

pimcrradn Tiare-Lnawis, Ere ¥ dauh W
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#Conference

26 Sep - 16 Oct 2016

Tirana Architecture Weeks, Tirana, AL

Tirana, Albania

Kl stare 58 W Twset 6 Share P Pin in Share % Share

Tirana, Albania
26th september - 16th october

2016

TIRANA ARCHITECTURE WEEKS
ARCHITECTURE THAT MATTERS
a platform for imagining the role of architecture in the u)

TAW 20116 will become a platform for imagining the role of architecture in the
upcoming Europe. Learn more.

Tirana Architecture/Design Weeks (TAW/TDW) aims at promating the exchange
of knowledge between professionals at the national and international level in
order to cultivate a larger public interest in architecture, art and design. These
are disciplines that affect the contemporary development of cities, enhance

ir ion between profi Iz and the public with the city, and encourage
participation in decision-making and development processes. Activities will be
based on various issues and disciplines around artistic production, education,
capacity building, research and development, etc.; and will be followed up with a

§

Wwname Archiiscrs St Maten - Fotam Archiectars Matiorm

detailed description of activities in each area. Tirana Architecture/Design Weeks
include 4 working groups: Architecture, Art Design, Workshops, and Public
Events, working with conferences, exhibitions, competitions, workshops, open
forums etc. TAW is organised by Polis University in Tirana.

e

Future Architecture at TAW 2016:

Weaponized Architecture: A Political Manitesto for Archifects

LECTURE #02 by Léopold Lambert on 27 September at 11.00 Universiteti Polis
Architecture is a political weapon. From Palestine to the walls of "Fortress
Europe” via the segregation of American and French suburbs, its intrinsic
capacity to organize bodies in space is instrumentalized in order to materialize
(geo)political programs. This lecture will examine several examples in order to
illustrate architecture’s viclence on bedies and to propose a manifesto for
architects to engage with palitics of bodies (anti-racist, feminist, queer, and
disable struggles).

Derivate Architecture
LECTURE #03 by Jack Self on 7 October at 11.00 Universiteti Polis
Derivative Architecture is an attempt to expand the remit of the architect as a
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iz it kst = P At Patorsy
social figure, to include models of ownership and finance. It understands capital
and governance as spheres for architectural intervention. In Britain particularly,
although also in other parts of the world, the mortgage-home has been used to
polarize society and redistribute wealth to the top 1%. By designing financial
products in a feedback loop with formal outcomes Derivative Architecture seeks
to achieve the opposite - to use uni I housing asa hanism for social
equality and the promotion of stable democracy.

WORKSHOP&#01: BiOplarch Experiencing eco-materials from 3rd to 9th October
OPEN LECTURE by Esen Gokge Ozdamar on 5 October

The workshop aims to raise curiosity in i and imental bi

material design by enabling an ambiguous and practice based design process.
After lectures on starch based bioplastic and design, chemistry and material
performance provided by the lecturers, participants will be able to gain basic
information to produce their own bioplastic and bio-based material design.

Due the nature to the nature of hand-crafting and cooking skills, and the nature
of experiments, the participants are expected to handle ambiguity. Trial and
error method will be the crucial core of the workshop.

2016
WKHo1
BIOPLARCH

s e e

ESEN

GOKCE 0ZDAMAR
WORKSHOP#02 BEYOND FORM: Drop the lonalism from 3 to 9 October
OPEN LECTURE by Sara Neves on the 4 October
Beyond Form aims to stir the students® restlessness, to cross from the idyllic
scenarios of technical speculation, to the search for real solutions to the
complex social frame that surrounds each one everyday. Taking into account
the architecture’s base concepts, facts and information acquired through formal
Iearning (Jike scale, proportion, light, ventilation, program relationships,
interior/exterior, etc) this workshop will explore the application of this
knowledge into a concrete situation of the city that needs intervention. The
students are invited to choose a specific place in the city, and make a
transversal survey on it, in order to develop a small project at which the place
will be the object of the workshop. Beyond Form intends to share how we as
architects work beyond the strict commissions, taking the responsibility for, in
collaboration, identify “less visible” necessities and auto-propose tailored
interventions, always “refusing the abstraction and generalization of principles,
means and purposes, in the architectural process.
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September 26"- October 15" 2016

Tirana Architecture Week 2016

Written by Esen Gikce Ozdamar

Scientific Periodic FORUM A+P Documentation

(Words MIN 2500)
NAME OF ACTIVITY: Bicplarch_Experiencing Eco-materials Workshop {2-9"" October, 2016)

TUTOR / ASSISTANTS: Esen Gékce Ozdamar / Ahmet Bal /

Assistants: Dea Buza / Gerdi Papa / Julia lanku

Bioplarch Team: Esen Gikce Ozdamar (&rchitecture), Ahmet Bal |Civil Engineering), Sermin
Sentirk (Architecture Student), Supervisor: Murat Ates (Chemistry)

LOCATION: PARTICIPANTS:

Polis University, Tirana
Merilin Tota, Xhuljana Mjekra, Irida Guri, Hekuran Dylazeka (Applied Design)

Albora Ismaili, Ambra Ymeraj, Ani Doraku, Anxhela Mugo, Anxhela Petko, Eda Qokaj, Elic Kasa,
Flavia Hasanrama], Kejsi Caushi, Kevina Sejati, Kristi Janku, Kristiana Bella, Lediana Cela, Megi
Kadiu, Prishila Gjeci, Remona Salianj, Sara Trebicka, Suzan Mborja, Vjola Ziu, Xheni Sauli (Art
Design)

Alda Brahimi, Anxhela Qyshka, Enxhi Sulaj], Jurgen Berberi, Kejdis Pjetri, Ledio Mino, Sara

Topciu, Behar Hysena], Erim Fortuzi, Ledjon Tashi, Redon Meshau, Tomas Vardhami (Civil
Engineering)

Raisa Myftija, Ester Muriu, Greta Dedaj, Amela Fejzo (Other students)
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evokes an evolution of pattern and digital computation interface. Kiesler and Lynn's
experimental biomorphologic formations are not only an outcome of form, but become a quest
for content, context and a sensory environment. McGuire mentions Kiesler's space as
something which becomes “a "generator for the individual,” in which the sensory environments
created by temperature, color, and material combinations worked together to enhance life
activities” (McGuire, 2015).

Deriving from Kiesler and Lynn’s biomorphologic and experimental approach, Bioplarch tried to
understand how designers gain experience from indeterminate experimentations through
materiality. Therefore, through questioning an relationship between form, program, process
and content hapticity and material experience gained importance.

Bioplarch_ Experiencing Eco-materials workshop was part of a research project which is under
process and held at Mamik Kemal University, Faculty of Fine Arts, Design and Architecture,
Department of Architecture (2016-17). The research project is an interdisciplinary project
conducted by Esen Gokce Ozdamar, with supervisor Murat Ates (chemistry department and
researchers Ahmet Bal (civil engineering) and Sermin Sentlrk [architecture student). The
project aims at understanding the nature of bioplastic materials by asking two important
questions: How architects and designers interpret material knowledge and engage materials in
our designs and deal with ambiguity of an unknown material?

The project aims to find out possibilities of starch based bioplastic and biocomposite as a
construction material. The research project derives on understanding whether starch based
bioplastic can be used as an architectural material both as a facade material and as an interior
space furnishing...”. Within the project bioplastic is produced from potato starch firstly as a
sheet and secondly a three-dimensional material specimen as well bare starch based bioplastic,
starch based bioplastic with aggregate, starch based bioplastic with silica fume, starch based
bioplastic with silica fume and polyolefin fibre are produced (Ozdamar and Bal, 2016).

Bioplastic material can also be used alternatively to the cement as a connective material in
concrete and provide a matrix for carbon, glass and aramid fibers. The material can be tested
for vulnerability and durability through combining with organic and inorganic additives which
can enable to improve material weakness to humid and different conditions. Vegetable based
starch is blended with different additives and biopolymers, natural fibers such as pellet
{compressed sunflower, canola and other agricultural waste) and synthetic fibers, silica fume
and fly ash in order to improve a strength and durable material (Ozdamar and Bal, 2016).

Deriving from this background, Bioplarch workshop held at Polis University as part of Tirana
Architecture Weeks 2016_Architecture That Matters was developed for participants at all levels
from architecture, design and engineering disciplines and provided a hands-on experience to
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ABSTRACT:

Bioplarch_Experiencing Eco-materials Workshop is a research project that brings together
bioplastic and architecture. The project aims to find out possibilities of starch based bioplastic
and biccomposite as a construction material. Vegetable based starch is blended with different
additives and biopolymers, natural fibers such as pellet ([compressed sunflower, canola and
other agricultural waste) and synthetic fibers, silica fume and fly ash in order to improve a
strength and durable material. The project aims to produce a biocomposite material consisting
of organic and inorganic materials that can be used as a surface and furniture. The research
expands to understanding how organic and inorganic interventions can be made in order to
increase the life span of the material, make it durable and resistant to humid and weather
conditions (Dzdamar and Bal, 2016).

Within the research it is also suggested that bioplastic material can also be used alternatively to
the cement as a connective material in concrete and provide a matrix for carbon, glass and
aramid fibers. Bioplastic produced from potato starch is formed and molded firstly as a sheet
and secondly as a three-dimensional material and tested for vulnerability and durability, as well
as for understanding material behavior under pressure, humid and different conditions
{Ozdamar and Bal, 2016).

Bioplarch workshop underpinned biomaterialism and sustainability issues in our age of
consumption a step towards understanding the nature of starch based bioplastic and
biocomposite materials by inviting participants to be active usars. Within the workshop, 40
participants from art, design and engineering disciplines from Polis University and other
universities focused on production of hand-crafted raw bioplastic material. The participants
applied and developed their own functional bioplastic and biocomposite materials and objects
initially through sketching, researching, finding appropriate additives for their designs and
building their specific molds within a 5-day intense work in groups.

Keywords: Bioplastic, construction material, biobased material, biocomposite design,
agricultural waste, starch.

OBJECTIVES:

Friedrick Kiesler's Endless House (1950s5) and Greg Lynn’'s embryological houses (late 1990s)
have a commaon ground in the sense that they both represent an overthrow ontology towards
Cartesian thinking and modernist forms. Based on organicist style inspired by evolutionary
biology and biomorphological patterns, these two states of thinking have a coherence in terms
of their form, material and program. The first estimates a haptic experience between
architecture, body and correalism through experimental models, while the second approach
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understand material sensation, and the comprehend the nature of bioplastic materials. Within
the workshop, it was estimated that material engagement of designers and architects and
related disciplines can be improved at an interdisciplinary level by haptic experience and hands-
on experience. Today, haptic experience can remind us of how to engage with natural and
human-made materials, their values and effects on the environment in our world of
consumption. This experience is therefore not only a finding out or invention a new material or
fetishize innovative materialism, but about rethinking on values, consumption practices and life
cycles and decaying and biodegradibility of the material.

Bioplarch workshop aimed at raising curiosity in sustainable and experimental bicbased
material design by enabling an ambiguous and practice based design process from the
perspective of different disciplines. Issues on sustainability, designing and sensing the
unpredictable and searching for “new” materials for a greener and sustainable future were the
main core of the programme. The aim was to encourage and support participants and inspire
them to design their own handcrafted designs.

After lectures on starch based bioplastic and design, chemistry and material performance
provided by the lecturers, participants were able to gain basic information to produce their own
bioplastic and bio-based material design. Sketching, cooking, molding and drying of bioplastic
specimens were equally important as well as observation of making.

Dwring a five-day intense program, participants from art design and civil engineering from Polis
University and from other universities were expected to experience haptic sense at different
levels from research to hold making, and from finding additive and waste materials and to
production of bio-based materials. The participants tried to learn and develop design process,
work with bic-based and biocomposite materials and transform them into experimental haptic
surfaces and functional objects. The workshop provided learning opportunities in “material
experience”, observe material fragility and understand the relationship between the sources of
materials, production and consumption.

METHODOLOGY:

Within this aspects and considerations, four assignment were expected from the participants.
The students worked in small groups during the workshop and experience making bioplastic by
melding, cooking and drying. They designed functional products such as a surface, a box,
accessory, industrial object and everyday life objects according to their proposed design. The
workshop started with a lecture on bioplastic and its contemporary uses in architecture and
design (Fig. 1, 2a, 2b).
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Fig. 1. From the studio, Photos by Esen Gokce Ozdamar and Julia Janku
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Fig. 2a. Bioplarch information brochure 1, by Bioplarch team
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Fig. 2b. Bioplarch information brochure, by Bioplarch team

The workshop focused on understanding and producing biobased composite material design
and bioplastic by several experiments. Through combining starch based bioplastic with
agricultural waste such as pellet [compressed canola stalk or sunflower stalk), straw, wood
fibers and other additives such as gum arabic, gum tragacanth, oak mesh, participants
experienced making hand-crafted bioplastic by cooking and drying in ovens in small groups
making and designing molds (Fig. 3).
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Fig. 3. Some of the additives of bioplastic such as grass and food color designed by participants,
Photos by Juliz Janku and Esen Gokce Ozdamar

After making sketches and preliminary designs for a functional object, the participants were
able to design their own molds and materials. The workshop was planned to finalize with a
collaberative horizontal wall construction by modules and joints or a patchwork of surfaces
combined together. The final production would depend on the drying process and material
performance. The students were expected to think creatively and build their own material.
Innovative thinking, flexibility and embracing ambiguity are the key terms in the workshop. The
end product will possibly biodegradable within few weeks, months or years depending on their
ingredients.

A two-step process was followed: Firstly, to realize an arbitrary design depending on
participants’ interest area of production such as a functional object or an accessory. Secondly, a
patchwork surface made of bioplastic cube or three-dimensional modules by using 5x5x5 cm
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barrier properties” (Muneer, 2014, 8). Vinegar (acetic acid) helps the gelatin and glycerin get
together (Greenplastics, 2011).

In the workshop, Steven’s basic formula was referenced, however different proportions and
additives were tested to observe and compare the durability, flexibility and resistance to humid
of the outcome products. Due the nature to the nature of hand-crafting and cooking skills, and
the nature of experiments, the participants were expected to handle ambiguity_ Trial and error
method was the crudial core of the workshop. These ingredients were mixed and heated on a
hot plate up to nearly 100°C in Polis University kitchen. Later, they were molded in a steel,
balsa, glass or mesh mold in 5x5x5 cm or in varying dimensions.

The workshop focused on participant experience and teach participants how to create their
own bioplastic materials/ accessories through interactive communication. Depending on the
variability of different backgrounds of the participants, different group projects ranging from
industrial design to accessory design are to be realized. The participants will be able to create
their own bioplastic materials/accessories in small groups of 2-3 students. They were able to

design and build a mold from simple materials and develop their own recipe depending on
basic instructions. Group designs were discussed and presented before the final production.
Based on the students’ cooking skills, the samples will be dried in an oven for nearly a day.
These products were dried for at least 4-6 hours (or a day) depending on the additives (Fig. 4, 5,
B, 7).

Fig. 4. Bioplastic cubes and sheets made of basic ingredients such as potato starch, vinegar,
ghycerin, water, salt with additives coffee, pine needles, camomile, chilli pepper, cotton and
beewax, cooked between and 3,4-6,20 minutes, baked at 60°C for at least 2 hours, from left to
right, Photos by Esen Gikee Ozdamar and Julia Janku
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and steel molds in different sizes combined with string. Alternatively, depending on the
performance of the drying process, all groups planned to design and small three-dimensional
modules of blocks for a wall with different colors, textures or additives. All together, these
modules will be to combined in order to build 2 lateral wall.

A basic bioplastic is formed by combining a biopolymer, a plasticizer and an additive (Stevens,
2002, 105). The basic ingredients for a raw-bare bioplastic are starch, vinegar, glycerin, water in
many resources. According to Stevens, ingredients for bioplastic are gelatin (agricultural protein
derived from animals), starch (agricultural polysaccharide derived from plants and an important
feedstock for bioplastics and can be derived from crops such as wheat, corn, potato, soy, and
starch), agar, and sorbitol, glycerol (also called glycerin - makes a very useful plasticizer).
Glycerol is produced by the fermentation of sugar, or from vegetable and animal cils and fats as
a by-product in the manufacture of soaps and fatty acids. It adds flexibility to the

material. These ingredients are heated to just below boiling point (25°C) on a hot plate or baked
(Stevens, 2002, 166).

Starch is a polysachharide, “generally extracted from the plant by wet milling process” and is
used as a starting material for a wide range of green biomaterials. About 75% of all organic
material exists im the form of polysaccharides (Gupta, 2011, 189). Some of different sources of
starch are corn, pea, oat, potato/sweet/white, water chestnut, wheat, chestnut, banana, rye,
tapioca, etc (Gupta, 2011, 190). "Starch is used in its raw state or further processed by bacterial
fermentation to produce bicbased monomers, which are polymerized into bioplastics™ (Karana,
2014, 202).

Potato starch is one of the suitable resources for film formation and has a potential use for
packaging (Muneer, 2014, 6). Food packaging has expecially been one of the most quickly

developed markets for starch based bioplastics (Stevens, 2002, 149). When heated, water

disrupts starch molecules. Gupta explains this process as:

“When dried, the disordered polymer chains become entangled and a neat film is
formed”. “The granules swell and burst, the semi crystalline structure is lost and the
smaller amylose molecules start leaching out of the granule, forming a network that
holds water and increasing the mixture’s viscosity. This process is called gelatinization.
Dwuring cooking, the starch becomes a paste and increases further in viscosity. During
cooling or prolonged storage of the paste, the semi crystalline structure partially
recovers and the starch thickens, expelling water” (Gupta, 2011, 191).

The process of “heating, mixing and shear stress™ breakdown starch granules, “making it a
thermoplastics material with interesting tensile properties (modulus and strength) and gas
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Fig. 6. 5x5x%5 cm and 5x5x1 cm modules, Photos by Esen Gokge Ozdamar
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Fig. 7. 5x5x1 cm modules, steel molded, Photos by Julia Janku

The assignments in order were expected from the participants as follows:

1 First experiments | Individual/ | 4-6 hours | Understanding Display

on bioplastic by small material
cooking and drying | group behaviour,
by trial-error experiencing
method production

2 Sketches in small | Individual/ | ¢ hours Individual/ group | Pin-up
groups and small design presentation and
developing group critics
designs, proposal

3 Mold design and Small 4-6 hours | Preparing specific |-
making Eroups maolds
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*  FElectrical oven or hot plate

Group Designs:

Group 1: Foodlastic

Design: Truffle holder + bowl

Members: Kristi Janku, Kevina Sejati, Irida Guri, Hekuran Dylazeka, Behar Hysenaj, Redon
Meshau

Additives: Food color, fibre

Cooking time: 2-3 min + 20 min

Meold: Wooden (ready-made and metal balls for the holes) + Glass bowl
ConnectionfJoint: None/solid

The design consists of two pieces: A truffle holder and a bowl. The truffle holder was formed by
a wooden mold and the spherical volumes were extracted by using metal balls. Although the
solid object was heavy, it was baked at least for 3 hours at 60-80°C.

The pink bowl made by using a ready-made glass bowl| contained bioplastic and wool fibre
placed inside. The finalised object appeared stronger than the ones which did not contain any
type of fibres (Fig. Ba, Bb).

AR QT HIAATE. MO
i) | e
m——

= co
N B8

Fig. 8a. Group 1 Design: Design by Foodlastic, presentation, Photo by Esen Gokee Ozdamar
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4 Producing Small 6-8 hours | Producing Cooking and
bioplastic groups bioplastic modules | drying
according to group and objects
design material

5 Final 1-2 hours | Explaining design | Presentation of
presentations process, Critics poster +

exhibition of
final products

5] Collaborative All groups | 10-12 Collaborative work
work:Building a hours
bioplastic wall

Since the workshop focused on hand-crafted bioplastic production, participants were expected
to discover and combine technigues of traditional arts and making by cocking. Within this
approach, they were able to handle ambiguity and decide and find ocut a methodology observed

from a dynamic and ambiguous process.

Materials used in the workshop were as follows:

Potato starch
Vegetable glycerin

Vinegar (apple or white)
Distilled water {or boiled water)

Rock salt

Waste food or agricultural materials (Food fibres: banana, corn leaf)
Coffee Grout (both unboiled coffee and grout as a waste)

Beewax

Food color / ink fmethylene turmeric, pepper or any spices)

Sunflower seed oil (for ciling molds)

MNatural and synthetic additives.

Molding materials

Balsa, nail, silicon glue

Steel cookie molds
Equipment
Drying oven
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Fig. 8b. Group 1 work process: a truffle holder and a bowl, wood and glass ready-made molds,
Photos by Esen Géakce Ozdamar and Julia Janku

Group 2: Tie-up

Design: Mecklace

Members: Kejsi Caushi, Xheni Sauli, Kristina Bella, Anxhela Mugo, Anxhela Qyshka
Additives: Sugar, red color

Cooking time: 5 min.

Meold: Clay, handformed

Connection/Joint: Nylon string

After several trial and errors, a clay mold was built for the necklace in one solid piece and was
later divided into several pieces to prevent cracking. The pieces were attached with nylon string
{Fig. 9a, 9b).
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Fig. 9b. Group 2 work process: a necklace, hand-made clay mold after several experiments,
Photos by Esen Gékce Ozdamar and Julia Janku

Group 3 : Autumn
Design: iPhone Cover
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Members: Prishila Gjeci, Flavia Hasanramaj, Anxhela Petko, Alda Brahimi, Vjola Ziu, Sara
Trebicka

Additives: Acyrilic color, cammomile red pepper, curry /ff ocre: curry, pepper, tea //f
Cooking time: 6,5 min., 3,4 min.

Maold: Silicon, handmade

Connection/Joint: None/solid

Bioplastic material can also involve sugar made from sugar cane, beetroot or refined sugar,
making it a crystallised and transparent form. In Group 3 design, however, the outcome
material was too fragile for functional used and the sugar melted in warm atmosphere.
Additional fibres, natural resin and agar agar (a type of seaweed) could be used to prevent
cracking. Alternatively, more glycerin would probably help the material become more flexible
{Fig. 10a, 10b}.

Fig. 10a. Group 3 Design: Phone cover by Autumn, presentation, Photo by Esen Gakce Ozdamar
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Fig. 10b. Group 3 work process: iphone cover with sugar, silicon hand-made maold, Photos by

Esen Gakoe Ozdamar and Julia Janku

Group 4:
Design: Unfinished
Members: Amela Fejzo, Albora Ismaili, Ester Muriu, Greta Dedaj, Raisa Myftija, Ledio Mino

Additives: Beewax, Acrylic color

Cooking time: -

Meold: Handshaped after

Connection/Joint: None

The group aimed at making a salt cellar (folded paper finger game) by beewax coverad cotton
fabric, which could be used as a material resistant to water.

Group 5: Evil Master Minds

Design: Triada Biolamp

Members: Suzana Mborja, Megi Kadiu, Ambra Ymeraj, Ani Doraku, Erim Fortuzi, Ledjon Tashi
Additives: glitter, pepper, color

Cooking time: 5-7 min.

Mold: 15x15x1,5 cm wooden mold

Connection/Joint: Separate pieces, wool and wooden structure

The design was inspired by a handbag with a tessellation pattern of triangles. The triangles
were translated in to bioplastic using 15x15x1,5 cm wooden melds and cut diagonally into two
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pieces. The pieces were connected to each other by weol string and attached on a wooden
structure and lit with sun power (Fig. 11a, 11b).

y T, 4

Fig. 11b. Group 3 wark process: Hand-painted modular necklace with Van Gogh technique,
steel mold, Photos by Esen Gakge Ozdamar
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Fig. 12b. Group 5 work process: Triangular cut colored modules attached on a wooden
structure with wool,15x15x%1,5 cm wood molded, Photos by Esen Gikce Ozdamar

Group 7: The Colors

Design: Necklace

Members: Lediana Cela, Elio Kasa, Remona Saliaj
Additives: Varsous acrylic colors

Cooking time: 3,5-6 min.

Mold: Plastic meld (ready made)
Connection/Joint: Separate pieces, wool string

Inspired by Van Gogh technigue, 5x5cm square and triangular modules were decorated with
acrylic colors (Fig.13a, 13b).
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Group 6: Design: Bio lewellery

Group Mame: Fire Proof

Members: Merilin Tota, Xhuljana Mjekra, Sara Topciu, Enxhi Sulaj, Tomas Vardhami, Jurgen
Berberi, Kejdis Pjetri

Additives: Oak ash, colored ink, flower, coffee, sugar, glitter

Cooking time: 3,5-4.47 min.

Meaold: Plastic meld (ready made)

ConnectionfJoint: Nylon string

The design consists of different colored rectangular and semispherical forms and formed into a
necklace. Oak ash was into cubic modular and sheet specimens in order to increase durability of
the material (Fig. 12a, 12b).

Gikee Ozdamar
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Fig. 13a. Group & Design: Bio Jewellery by Fireproof, presentation, Photo by Esen Gokce
Dzdamar

Fig. 13b. Group 6 work process: A necklace with solored hemispheric beads attached with
string, plastic ready-made meld, Photos by Esen Gokee Ozdamar and Julia Janku
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After group designs, cubic modules made by all groups were combined with string in order to
make a tessellated surface such as carpet or for decorative use. Due to the process of long-hour
drying, this surface was partially made. Additionally, three ceramic tiles were left open-air

drying in front of Polis University to observe the process of bicdegrading within time (Fig. 14,
15,16, 17, 1B, 19, 20).

Fig. 14. Combining bioplastic modules with string into a patchwaork, Photo by Esen Gdkge
Ozdamar
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Fig. 16. From the exhibition, Photo by Esen Gakge Ozdamar
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Fig. 18. Basic ingredients of bioplastic and additives used, Photo by Esen Gikce Ozdamar
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Fig. 20. Bioplastic tiles left for drying open-air for observation, Photos by Esen Gokee Ozdamar

CONCLUSIONS:

In Bioplarch workshop, participants were expected to experiment, design and produce their
materials. Due to the nature of hand crafting and cooking skills, trizl-error experiments and
creativity and group participation shaped end-products and bioplastic materials. The final
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evaluation of the designs were based on how the design sketches of the functional objects were
developed into real-models through mold making and how they performed for daily use. On a
larger scale, the innovative approach of the participants showed that hands-on and haptic
experience can enable and recall sustainability through understanding material value and
taking an action towards dealing with our excess consumption.

Currently, the production and the process of biodegrading bioplastic materials is more
expensive than conventional plastics. This is due to the complex biological processes in
measuring biodegradability and material properties such as tensile strength, indentation
hardness, elongation, loss of volatile components, barrier to oxygen ns maoisture, oil resistance,
ease of marring, fold resilience, tear resistance according to (ASTM) American Society for
Testing and Materials (ASTM) (Stevens, 2002, 180). Despite this hard, yet surmountable issue,
we need to radically change our consumption practices, recycle and minimize the amount of
conventional plastic production. Regarding sustainability, lifecycle, life span of materials, the
feedstock used for materials, the use and meaning value of materials, we need to understand
biological systems in relation to architecture and design.
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FOR URBAN

PA [Future| Architecture] o
W Platform|Member REGENERATION

Kosove Architecture Foundation
Prshtina, Kosown
January 2017

T whom it may concanm,

With this letter we would Bke to confirm that Mrs. Esen Gokce Ozdamar tulored a workshop on
constructive omatenals "HioFPAW workshop® as well as curated the exhibilion with materials produced
during the workshop as well as an installation with reusable paper cups. Bolh were hetd during the
Prishtina Architecture Week 2016, which was held during the manth of July 2016,

For additional information please feel free to contact us at any time by mail or phone or ahtermatively visit
our website, facebook of youtube channels where you can lind images and footages of the event,
workshop, exhibition and lecture by Mrs Ozdamar.

ramku. kat@gmail .com
+1617 243 3624
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P Cracig Eusegt Pragranass
|Architectura] o tha Evaipuas Uaicn

To;
Blre, Egen Gakoa O2da0mar Frichting
Mamiik Kamal Uinivarsfly BlayB016

Faculty or Architeciure
e 1. Degiineanl

invitation Lettar

[Daar frs. Gokos Oedamar,
With hope 1hat this klter linds vou in good health,

1L my great honor 1o be addrassing you this invitation o serve s one of the
keynote speaker and conduct a workshop during the Prishting Archileciure Week
2016,

Esen as wa spoke, as part of the Future Architeclure Platform, you will be holding a
prasentation on the work you are doing, participate at & raundtable datate with
cihr Fustura frchiteciure lellows as weal as conduct a workehag with locel students,

Tha presentations and reundtabile will ba held on the Tth of July while we have
faresaen for your warkshop ta be held on the 8th and Bth, it s required from you to
be prasent in Prashting Tor at least 3 Tull days.

On bshall ol e Kosovar Aqchiteciuna Foundefion,
Thank you updrent for your fime and your acceptance of our nvitation.

o prishmschi lchesmi com | bkl cifmalai 411 1 10000 P s, Kososs | alo@adahiinascchlscunmrsedcom
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BioPPAW
WORKSHOP

The BioPFPAW intensive workshop will
focus in the production of Bio-plastic
material that could be used in
construction and industrial design.
The workshop headed by Esen Gokce
Ozdamar, will utilize materials found in
agricultural waste and apart from
generating three dimensional material
forms, the workshop will research and
discuss the possible uses of the
material and its effect oﬁ'ﬁgste
management.

The workshop is open to students of
architecture, civil engineering, design,
as well as to young professionals. To
apply to the workshop, send us a short
cv with your contact on
info@prishtinaarchitectureweek.com
before June 29th 2016 by noting
"BioPPAW" on the emails subject.
*The participants number is limited,
priority will be given to first applicants.

BioPPAW
PUNTORIA -

Funtoria intensive "BioPFAW" do té
fokusohet né prodhimin e materialit Bio-
plastik i cili do mund té pérdoret né
ndértimtari dhe dizajn industrial. Puntoria
e udhéhequr nga Esen GDHEB Ozdamar
do perdor materie té gjetura. né mbetjet
agrokulturore dhe pérpos pérfitimit dhe
gienerimit t& formave tredimenzionale té
materialit, do shtjelloj edhe mundésité e
ndryshme té pérdorimit té tij si dhe
efektin e tij né menagjimin e mbeturinave.
Puntoria éshté e hapur pér studentét e -
arkitekturés, ndértimtarisé, d'q:ain'rt si dhe
pér prufaslnnkstét e rinjé. F‘ﬁrtﬁ aplikuar

da‘l me datﬁn 29 qamhu{ 2016 duke
cekur "BioPPAW" né email.

*Nurnri i hjasémarréweésl:lté i limituar
késhtu qé aplikuesit e paré do kené
prioritet.

L %
Architectura -
Foundation Architecture
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sasms oty Psbten Comfoerce - Futse Ao Fiafor:

sasa0is Ectcny Poabtoes orferenceFesee A echee s,

Inclusivity: Prishtina Conference

/media/news/2016/02/15/Kosovo_Architscture_Foundation_- I N C

_Modelarium joeg

#Conference

4 Jul - 10 Jul 2016 I
Prightina Architecture Week, Prishtina, AL

Prishtina, Kosovo

Bl She W Tweet G Shre @ Fn in Shwe @ Mal

5 Share

|V

Prishtina Architecture Week will yet again invite a
number of innovative and ground-breaking architects,
urbanists, designers, artists and filmmakers to tackle

the issue of inclusivity.

| TY

PRISHTINA S=
ARCHITECTURE WEEK ..
04-10 JULY 2016 =

PAW aims to promote critical thinking, empower the role of young
professionals, raise awareness among the general public, and
enhance the dialogue and cooperation between local and
international architecture, planning and the design community. It
seeks to reactivate and reprogram neglected public buildings and
spaces, proposing new scenarios for their future use, create

sasoms Eaciearrity Frintiea Comferer: - Fusare Archsuee Fiaserm
adequate spaces for young unrepresented artists and groups, and
broaden the capacity of local professicnals and students of arts
and architecture. It is also responsible for promoting and
conserving the architecture and urban heritage of Kosovo.

Selected participants are Jack Self, Bence Kémlosi, Esen Gokce
Ozdamar, Merve Bedir, Nela Kadié & Vera Seriakov and Tomaz
Pipan.

Read the selected ideas: The Inget | Architecture for
Refugees | Bioplarch | Architecture of Commons | Skopje. Beyond
the Obvious | New Medels of City Life
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Lectures

Prishtna Architecture Week is organized by the Kosowo i Fe ion in close with the
Municipality of Prishtina and the Future Architecture Platform. PAW is an annual event and its main objective
is to present to the local anchitecture community and the general public the contempaorary theories and

in the field of i and urban planning.

This year the PAW theme & “Inclusivity” and KAF has invited a number of renowned architects and planners
from around the world to showcase their innowvative concepts and work tackling the numerous problems of
today's contemparary city. With numerous activiies such as lectures, workshogps, exhibitions, screenings and
competitions PAW wil yet again tum Prishtna into the regional exchange hub for methodologies, expenence,
architectural and wrban expermentation. For the first time this year the Architecture Week wil also organize
activities in Fushé Kosova and Prizren.

(Tid=38n=31)

Andrija Rusan
(2id=28m=31)

e prizirercnchrewesk com g3 v

3610 sy 2016 ¢ ICLES Ay + PSR ATCRCL e e
e

Esen Gokge Ozdamar

(7id=38w=2T)

Esen Gokpe Czdamar is Assistant Professor, founder and Head of Department of Architecture at
Mamk Kemal Universiy, Tekirdafl. She received her Masters degres (MSc) and PhD both from
Architectural Design programme in Istanbul Technical University in 2003 and 2011. Her PhD focused
0.

i otz mchrewesk comyTde3 wis
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F.A.P.

fmedia/news/2016/02/15/MAXXI-photo jpg
#Exhibition

20 Jun - 28 Aug 2016
MAXX], the National Museum of XX1 Century Arts, Rome, IT

MAXXL, Sais Gianferrari, Flome, Italy

Hoshre 2 W Tweer G Share P Pn o in Shwe % Share

The exhibition and lectures at the MAXXI museum in Rome will be
organised in collaboration with the YAP MAXXI programme for
young architects. It will showcasea sslection of 5 research projects
from all over the world, differing in scale and scope as well as

representational techniques, fo provide the visitors with an
overview of the Tuture architecture. It will feature works from the
following selected artists: Esen Gakge Ozdamar, Ahmet Bal,
Sermin Sentiirk (Turkey), Plan Comn (Chile), Jack Seff (United
Kingdom), urbz (india), Lavinia Scaietti (united Kingdom).

o=
s [T ———
During the exhitition & seriss of 10 Pecha Muoha-styls lsotures will
L] projeats and 5

Cesign T present 3 wids ranging ssiection of ressarch projeats
fram all around the world. First will be heid on_funs 25 o Spm and
s BE0ONG N July 7 ¢ Spm 8t Staga Of the MAXD Tamparary
designed by The artists
participating In the lectures ars Esen Gkpe Oroemay Ahme Sal
Fermin gamtark (Turkeyl, Ane s=mie (Austrial, Flan Coman (Cnik),
CNTXT. il i, il

Gueril
Lavinia Soat=tti {United Kingdom), Laopoi Lambart (Franos].

Rzad the ssleoted ioams: Blaplarch | The ingot | Mo Fature | 219
City: Houssless Mot Homeless | Architeobure &fter The Futurs |
Comman Plaoss | Landscapes For Tha Anthropocens | Guerlia
Aschitsots | Ruinozrnations | Weaponized Arobiftecturs
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A "Material Experience” in the Age of
Consumption: Bioplarch

What is the alternative to petroleum plastics? Find
out about the material of the future! An article by
Esen Gikge Ozdamar, Ahmet Bal

B oshee 5 W Twwst & shae ® 0 i St 5 Sk

Plastics have played a major role im our age of consumption with
their long-lasting, low cost, and versatility features and can be
accassed in a widerange of applications from packaging to
structural and building materials, and from transportation to
everyday consumer products (Stevens, 2002, 4, Pilla, 2011, xxi).
One of the reasons of this versatility is related to us being
consumer oriented societies and more mobile, we have become
depended on plastic food packages. As Barthes mentioned, plastic
a5 in the essence the stuff of alchemy™ is in “an infinita
transformation; which makes it a miraculous substance: a miracls
is always a sudden transformation of nature®, (Barthes, 1357, 970
Today, global plastics production in the world is 239 millicn tonnes
in 2013 rising with a continuous growth (Plastics Europe (a), 2015).
Comversely to their widespan of availability, plastics have left
negative carbon footprint on the environment. They take million of
wears to degrade and when they end-up in landfills they also find
their way to fresh water lakes, rivers and oceans creating
environmental and health problems. The increase in synthetic
plastics production have lead to higher energy consumption and
green-house gas emissions together with ralease of hazardous
chemicals (Munger, 2014). And currently landfill and incineration
are seen as the only realistic alternatives (Stevens, 2002, 159).
Therefore, there is a need to develop non-petroleumn-based and
sustainable feed stocks, bio-based and biodegradable plastics
((Pillz, 201, sxi). Conversely to the petrolaum plastics, bio-based
plaztics or bioplastics are sustainable, largely bicd: dable and
biocompatible. They reduce cur dependency on depleting fossil
fuels and are CO2 neutral (Pilla, 2011, xxi).

On the other hand, the cost of commercial manufacturing is
expensive and “bio-based plastics currently make up an
imsignificant partion of total worldproduction of plastics®. (Plastics

Europe (B),20%5). Some of the active market areas for bioplastics.
today are mainly disposable packaging materials, and on the long-
term market areas can be given as garbage bags and compost
bags, single use or limited use dispozable packaging materials,
such as recyclable and compostable bottles, loose fill packaging,
fast food industry, agricultural products, coatings (especially for
paper products). From all, food packaging has been the focus “and
it is likely to ba one of the most quickly developed marksts for
bioplastics® {Stevens, 2002, 149}

Besides, “There are two major advantages of bicbased plastic
products compared to their conventionalversions: they save fossil
resources by using biomass which regenerates (annually) and
providing the unique potential of carbon neutrality
(EurcpeanBioplastics (a), 2016). They are biobased, bisdegradable,
or both. "With acurrent global market share of almest one percent,
they represent an economically innovative sector that grows
between 20 and 100 percent per year. Bicbased plastics contribute
significantly to the reduction of dependency on fossil feedstock
and can make profound contributions to reducing CO2 emissions
due to a reduced or even negativecarbon footprint® (Eurcpean
Bioplastics (b), 20%6).

About Bioplarch

Qur project started from a need to make our own accessories that
were dursble, environment-friendly and easy to manufactura. After
experimenting with various materials and making organic molds,
we mads initial cooking tests and iterative prototypes to
understand material changes. The aim of the project is to
understand whether starch based bioplastic can be used as an
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architectural material both as a facade material and as an interior
space furnishing and whether it cam function better when blended
with fibers. We also blended edible bioplastic with natural fibers;
such as peliet (compressed agglomerates; in our case canola and
sunflower waste) and lignin in order to improve maisture
susceptibility and strength of bioplastic natural and synthetic

m'_ | il

Bioplarch derives on understanding whether starch based
bioplastic can be used as an architectural material both as a facade
material and as an interior space furnishing and whether it can be
used combined with inorganic materials. Bioplastic is produced
from potato starch. Firstly as a sheet and secondly as a three-
dimensional material. Many different types of starch based
bioplastic (bare starch based bioplastic, starch based bioplastic
with aggregate, starch based bioplastic with silica fume, starch
based bicplastic with silica fume and polyolefin fibre) are produced
as a surface or a cube. Moreover, cooking, malding and drying
phazes of specimens are observed within the production stages of
bioplastic. Compressive strength is determined for three-
dimensional cube specimen and it is under testing process for
durability and the understanding of material behaviour under
humid and different conditions.

The basic formula of a bioplastic is_..

Biopolymer(s) + plasticizer(z)+other additive(s) = BIOPLASTIC
(Stevens, 2002, 105). The ingredients for bioplastic are gelatin
{agricultural protein derived from animals), starch {agricultural
polysaccharide derived from plants and an important feedstock for
bioplastics - can be derived from crops such as whest, corn,
potato, soy, andstarch), agar, and sorbitol (3g=1tsp, water:
120mi=1/2 cup), ghycerol (also called glycerin - makes a very useful
plasticizer). Glycerol is produced by the fermentation of sugar, or
from vegetable and animal oils and fats as aby-product in the
manufacture of soaps and fatty acids (3g= 24 mi=1/2 tsp). These

ingredients are heated to just below beiling point (35C) on a hot
plate or baked (Stevens, 2002, 166).

Major starch resources include potato, comn, rice, wheat and soy.
Bioplarch currently works with potato starch, a biodegradable
polymer. Bio degradable polymers such as potato starch hast he
potential to “replace synthetic polymers for limited time
applications, such as packaging and disposable cutlery™ “Starch is
stored in plants in the form of semi-crystalline granules composed
of two glucose polymers, amylose andamylopectin, having specific
structures e.g. straight chains for amylose and highly branched
chains for amylopectin® (Muneer, 2014, 5-6)L As Munesr explains,
“when producing starch based materials, heating, mixing and shear
stress contribute to the breakdown of the starch granules, making
it a thermoplastics material with interesting tensile properties
(modulus and strength) and gas barrier properties” (Muneer, 2014,
). Bioplastics can be derived from starch, as well as polyactic acid
(PLA: a starch derived from com), poly-hydroxybutyrate (PHE), say
bazed plastics, cellulose polyesters, vegetabls oil derived, poly
(trimethylene terephthalate), biopelyethylene etc. (Pilla, 201, )
and also from banana peels (designed by Elif Bilgin), shrimp shells
and so forth. The next generation of bioplastics is derived from
carbon dioxide.
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The results obtained from our recent experiments show that
bioplastics can be used as construction materials in the form of
three dimensional elements under available conditions. However,
durability, strength conditions, moist susceptibility and life cycle of
the material need to be evaluated within further research.

Az Stevens mentions, “current age of plastics iz a paradigm shift®
{Stevens, 2002, 158).

Regarding our over engineered plastics in order to make strength
and durable materials for everyday use, environmental recycling
consideration has been a less minor issue.

Therefore, as a new paradigm, *material experience” as defined by
Karana (Karana et al, 2014) can enable negotiating not enly the
function and aesthetics of the material as well as their eco
attributes, but also the meaning of use value of such an eco-
friendly material. Whether bioplastic can find a way into “niche™
market (Stevens, 2002,159) or not, material experience of such
vegetable based material production can help minimize global
environmental problems caused by the increasing use of fossil
resources. As Stevens summarizes: "We can take natures building
materials and use them for our purposes, without taking them out
of nature®s cycles. We can be borrowers, not consumers, so that
the process can continue indefinitely” (Stevens, 2002, 159).
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Ms. Esen Gokre Ozdamar
Darussafaka mah

Cizwan Apt. No, 15 Tarabya
Istanbul

Turkey

Ljubliana, 1at Februsry 2008
Mo V150031

Dear Ma. Esen Gkge Crzdamar,

As cne of the 25 arists salected through the Future Aschiecture flatform open call we kindly
mvile you to the Matchmaking and PR conference taking place betwesn 16 - 20 February 2016 in
ki Museurn ol Anchibectune and Design in Ljubljgna, Slovenia

The piatform is & pan-European netwark of architecture mussums, festivals and nan-instituticnal
cultural producars, which aromotes the work of emerging archilects, curators and ressarchers in
archilecture and creates a common European programme of svents that will bring the
most burming issues of contermparany architaciure 1o 5 wider audianos

At tha conferance you will have a chance (o presend your idea fo the plalform mambess and the
widher audience idea, followed by individual meetings with the membens’ progect managers.

Far your pamicipation, you are not entitied o & fea; howevar, wa will cover your travael and
sccommodation costs.

We are looking foraeand 1o smesding you

Best wishes,

MabavE Calik

MAD dirscior emd :_::!' :
"

@
Meteff s

o el

Eo-funded by the
Future - Creative Eurape Programme
Architecture of the Eurcpean Unlan

129

Pt o Paskiae 2
s3.1008 Liukljams
7 tms (1] 548 42 70
¥ +A8E 000 S0 08 4
B nvaadliman si
wurwmansd

HUZE] 24
ARHITER TURD
1M BRLIKOYAMIT
HUSEUM OF
AACHITECTURE
AN DE RGN



The “Call for Ideas” results are in!

CALL FOR IDEAS @ 20 JAN 2016

The results are in!

Future|Architecture o o
Platform i

°
P

The Future Architecture Call for Ideas 2015 received 291 ideas by 524
different artists from 39 countries from all over the world. The full list of
applicant countries is as follows: Albania, Argentina, Austria, Belgium, Bosnia
and Herzegovina, Canada, Chile, Croatia, Cyprus, Czech Republic, Denmark,
Dominican Republic, Estonia, Finland, France, Germany, Greece, India, Italy,
Kosovo, Luxemburg, Montenegro, Netherlands, Peru, Poland, Portugal,
Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Thailand, Turkey, Ukraine, United Kingdom, United States of America.

it arpraas e i s et

Aman Iwan (Diktyotopia)

Manon Mollard (From Infrastructure to urban Interiors)
Guerilla Architects (Guerilla Architests)

CNTXT Studio (Landscapes for the Anthropocene)
Sodeste (Madrid Urban Stewardship)

Tomaz Pipan (New Models of City Life)

urbz (No Future)

Clement Blanchet (Reconsidering Hope)

Milo Kosec (Ruincarnations)

Sara Neves + Filipe Estrela (Self-Constructed Paradigms)
Vera Seriakov, Nela Kadic (Skopje. Beyond The Obvious)
Something Fantastic (The Future of Architecture)

Jack Self (The Ingot)

Anja Humljan (The Urban Yoga)

Léopeld Lambert (Weaponized Architecture)

Lavinia Scaletti (ZIP City: Houseless Not Homeless)

Those following the Future Architecture website have selected their
favourite idea, Bringing Back the Social into the Cities, by Aleksandra Zarek,
who will also speak at the conference.

The ideas in total received 911 valid votes.

vt e e i e =
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P e o e e e - e et P
The ideas submitted revealed the eritical thinking of the currently emerging
generation of designers and architects in relation to the existing medels that
shape architecture as a discipline. They presented visions of what
architecture could be and highlighted architects and designers as initiators
of change in the larger societal picture. These ideas show the role of

hi easap ic intell | discipline, which is able to interpret
and address the new dynamics of everyday life_

“Judging by the applications and the general interest the platform has
generated, | am confident the platform will grow beyond its current frame of
a two-year project. It will definitely leave a lasting and tangible legacy.” says
Matevz Celik, platform manager and director of the Museum of Architecture
and Design (MAQ), Ljubljana, Slovenia, the platform coordinating entity.

Platform members selected architects, designers and artists who will
participate at the Future Architecture Matchmaking Conference to take
place 18 - 20 February 2016 at the Museum of Architecture and Design
(MAO) in Ljubljana. The conference will present a variety of topics and ideas
on the future of architecture that have been collected through the platform’s
work

The applications selected at the Call for Ideas by the platform members are:
Amateur Cities (Amateur Cities)

Ana Jeini¢ (Architecture After the Future)

dotlinearchitects (Architecture for Refugees)

Land+Civilization Compesitions (Architecture of Commons)

Esen Gékge Ozdamar, Ahmet Bal, Sermin Sentiirk (Bioplarch)

Linnea Vaglund (Biosynthetic Possessions)

Plan Coman (Common Places)

Sonja Jankov (Curating Heritage in Future)

— RO —
Matchmaking Conference - The
Programme

EVENT @ 2 FEB 2016

18 February - 20 February
Check Out the Programme!

The event will take place 18 - 20 February 2016 at platform’s
coordinating entity, the Museum of Architecture and Design (MAQ),
in Ljubljana, Slovenia. Free admission. Applications to
infobio@mao.si are required. Please state the day(s) you wish to
attend.

DAY 1
Thursday, 18 February
13.30-14.00 Registration
14.00 Welcome
14151515 Jonathan Howard (UK), guest
lecturer: Branding, marketing and
= — v g

131



23018 W lamsing Comferers - The Prugrense . Faues Archisure Flafum

creativity

15.15-15.45 Luka Piskorié (SI): Marketing
innovations & empowerment of
Creative Communities

15.45-16.15 Sara BoZanié (SI): Transmedia
Storytelling, Social Media
Engagement

16.15-17.15 Coffee Break

17.15-18.45 Best practices in audience

development, engagement,
branding, marketing:

Trienal de Arquitectura de
Lisboa, Sara Battesti (PT)
Haus Das Arhitektur, Markus

Bogensberger (AT)
Fondazionemanxxi, Prisca
Cupellini (IT)
Oris (HR)

18.45-19.00 Closing Summary/Debate

DAY 2

Friday, 19 February

8.30-9.00 Registration

9.00-9.30 Introduction by Matevz Celik,
director of MAO

9.50-1.20 Selected Candidates

s -

Presentations: Ideas on Future
Architecture

11.20-1.35 Coffee Break

11.356-12.50 Selected Candidates
Presentations: Ideas on Future
Architecture

12.50-14.05 Selected Candidates
Presentations: Ideas on Future
Architecture

14.05-15.05 Lunch Break

15.05-15.45 Liam Young (UK) (Tomorrow
Thoughts Today), lecture

15.45-17.00 Selected Candidates
Presentations: Ideas on Future
Architecture

17.00-1715 Coffee Break

1715-18.30 Selected Candidates
Presentations: Ideas on Future
Architecture

18.30-19.00 Closing summary

Partners:

MOTOVILA / Creative Europe Desk Slovenia

Droroanal

Craste
oy
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Matchmaking & PR Gonterence.
Miuseum of Archibectue and Design, 1820 February 2018

o)
Thursaay, 18 February (PUBLIC EVENT)
FocFA prajsct managars seiscied creatives and markting & PR st
13:30-14:00 Registration, coffeaisnacs
WO Wakooma
14151518 Jomalnan Himard (UK 61 Creainty, city management. Sranding
1518-1548 Luka Pekont (§1), Poligon: on new ecenomic models Tor empowsrment of craative
communities:
16481815 Sara Bazanie (51), insunss far Transmadia Design. on ansmeds storyteling and
eocial media engagement
BIEITIS Ginner
751815 Eest pratices in sudienoe development engagement, branding, mankating:
‘Sara Ballest (PT), Trienal de Arquitpcura da Lisboa
Markus Bogensberger (AT, Haus Der Aehitekiur G
Frisca Cupeln (iT), Earciagises Max,
Ana Gajski {HR), CGris. Hou s of AThiaciue
830 Brinks & netwerking

ings hetean £3 rojact managars & salacted craatus & MAO
Sanive) Pridligia, A (g 7

DAY 2
Friday, 19 February (PUBLIC EVENT)
7

Fhpea)

20 raativa3 and mars

Bavsan Regsiration, coffealsnack
00530 Insreluchion by Msteu? Celix, irecter of MAD
530845 wibz
9451000 Tomaz Pipan
10.00-10:15 Lavinia Scafett
115-10:30 CNTAT Studo
1201025 Leapaka Lamoert
Was100 Wiio Hoseo
14001415 Caftee.
11151130 Lang+Cializalien Compos tians.
14201145 Plan Camdn
145-12:00 Meia Karic & Vera Serakoy
12100-1215 olneshitscts
12151230
12301245 Something Fantastic
12451300 na Juinic
13:00-13:15 Esen Gogs Ozdamar
123151330 Linnaa Vighand
13:30-14-45 Lunch
14451520 Liam Young {UK). Tamaroves Thaughis Taday, kchus
15301845 Sara Newes + Filoe Estea
15451600 Aman hwen
16001615 Aria Humljan
161151630 Sonja dankiy
16:30-16.45 Cafton
168:45-17.00 Gusrila Architects
TS Amatmur Cities
17:15-17:30 Clament Blanchet
17301748 HMaron Mollard
17451815 oetate
18151800 Indivilual moatings schedudng fimeraal)

1900 Orinks & retwartirsg

cramss 4 A0

oAv 3
‘Saturday, 20 February (INTERNAL)

MEETINGS

Irsitvihial manongs between FA roject managers & ssiscled creslives.
Time and olscs dafined batween selected candidates and project managers!

Individual coardination meetings betwesn FA members.
MARKETING & PR WORKSHOP (MAD)

Sa0a000  Goseersnaek
10001300 Worksnop 8 Indhicusl work
13001330 Lnen

13301800 Workshop & Inivual work
1600 Bopartures

[Futurs| Architacture] “"—t"’"
[Platformj e Ewropson Unian.
o
e )it g w_.

L T
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12avmis Fiiplanch - Fisire Arehilectios Pltfcom

Bioplarch

Starch based bioplastic as a construction material

From agricultural waste to architectural

biomorphalogy

FILE UNDER
# Construction # Technology # Environment

Bioplarch is a scientific research project currently under process and
conducted by the authors in Namik Kemal University. The project is a search
for a possible production of starch based bioplastic as a construction and

s Fioplanch - Fsure Aniecuse Pitoom
composite material that can be used as a surface and a furniture. Starch is
gained from agricultural waste and evaluated in regard of waste
management.

Secondly, our aim is to find out what interventions can be made in order to
increase the life span of bioplastic, make it durable and resistant to humid
and weather conditions. The project also aims to understand whether the
material can be used alternatively to the cement as a connective material in
concrete and provide a matrix for carbon, glass and aramid fibers.

Bioplastic is produced from potato starch, firstly as a sheet and secondly as
a three-dimensional material and is going to be tested for vulnerability and
durability for understanding material behavior under pressure, humid and
other conditions.
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Soft three-dimensional material

1svams Foslrs - P A Fams

Bioplastic with combined with different organic materials, courtesy of
Seda Cadlar
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Semi-soft bioplastic sheet

e
Bioplastic combined with different organic materials, courtesy of Seda

Caglar

IDEA BY

[FTS—— -

_—
Esen Gakee Ozdamar, Ahmet Bal, Sermin Sentiirk

Degirmenalti Kampus Cad. 1
Tekirdag
Turkey

Esen Gkge Ozdamar is Assistant Professor and Head of Department of
Architecture at Namik Kemal University. She holds PhD and MSc in
architectural design from Istanbul Technical University. Ahmet Bal is lecturer
in Construction Division at Namik Kemal University. He is a PhD candidate in
structural engineering in Istanbul Technical University and holds MSc in
earthquake engineering. Sermin Sentiirk is a third year architecture student
at Namik Kemal University, Department of Architecture.

ike tl

Join the discussion and select your favourite idea!

The author(s) of the most popular idea will be invited to attend the match-
making conference in Ljubljana and pitch their idea of future architecture,
where they will gt the chance to become a part of the Future Architecture
P of exhibitions, , lectures and ps.

-+ View all ideas

e o e T A L AT -
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Ek 2: 2017 ve 2016 yili deney sonugclari
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2017 Yilh Deney Sonuglari

Oranlar Pisirme o6zellik Kuruma Boyut Uriin 6zellik
K4
Kalip v = ©
adet |Boyut Z = = % :g g x| E
Su Sonug Kuruma Boyut (ylizey | (kuruma ) % % s > g g N
(gr- Pigirme Sonug Degerlendirme siiresi / | (pisirilmeden |/ sonrasi) / I 0 @ w _§ 8
No Tarih Nigasta (gr) ml) [Gliserin | Sirke | Tuz Diger Ek siiresi | Degerlendirme 2 Kur. bigimi | saat sonra) / cm [hacim)|cm >
. Miktar
2017 Miktar | Ozellik Malzeme (gr)
1 128.02.17 |70 Bugday |150 15 15 5 | Agar agar 5 Etuv 24 hacim eee | oo - . . oo
Kina 3
2 128.02.17 120 Patates | 300 30 30 7,5 | Agar agar 9 Etlv 24 hacim eee | oo - . . eee
3 [28.02.17 120 Patates | 300 30 30 7,5 | Agar agar 12 Etav 24 hacim eee | oo - . . eee
4 |29.02.17 120 Patates | 300 30 30 7,5 | Agar agar 15 Etlv 24 hacim | 10x16x1,5 eoe | oo - . . yesil .
Yesilgida |15
boyasi damla
5 [29.02.17 150 Patates | 300 30 30 7,5 | Agar agar 15 Etlv 24 hacim | 10x16,5x1 soe | oo o | eee | o krem .
acik
6 [29.02.17 180 Patates | 300 30 30 7,5 | Agar agar 15 Etlv 48 hacim | 10x16x1,5 ecee | eeo | - | eee | o krem eee
Keten lifler
(2
dogrultuda)
7 129.02.17 200 Patates | 300 30 30 7,5 | Agar agar 15 Etlv 48 hacim |10x17x1,5 eoee | o - oo . krem .
kopolimer 4,8
koyu
8 129.02.17 |220 Patates | 350 30 30 7,5 | Agar agar 15 Etuv 48 hacim | 10x17x2 eeee | - - [eee | kahve .
Sulu
kanola
peleti 211
Sulu
kanola koyu
9 [25.03.17 220 Patates | 350 40 30 7,2 | peleti 250 Etlv 48 hacim |10,5x17x1,7 | 205 |eeee| - - | eee | o kahve .
koyu
10 [25.03.17 220 Patates | 330 40 30 Balmumu 3 Etlv 48 hacim |10,5x17x1,5 eeee | - - | eee | o kahve .
Sulu
kanola
peleti 200

139




cap: 5x0,2,
¢ap: 6x0,2,
hacim / | cap: 6x0,2, koyu
11 125.03.17 220 Patates | 350 40 30 7,5 |Balmumu |3,5 Etuv 48 yuzey |[11x17x1,7 |243,2|eeee| - eee | o kahve .
Sulu
kanola
peleti 160
Sulu
kanola hacim |5,3x5,3x5,3, acik
12 [25.03.17 250 Patates | 200 30 20 10 | peleti 170 Etlv 48 /kip 5x5x2,2 177,4 | eeee | - eee | o kahve .
2 adet hacim
13 125.03.17 300 Patates | 150 20 30 10 | Agar agar 15 6x6x6cm Kip Etlv 48 /kip 5x5,5x5 132,3 | e0ee | - A krem oo
Sulu
kanola
pelet 170
2 adet hacim koyu
14 103.05.17 250 Patates | 370 50 40 9 Balmumu 5 6x6x6cm kiip Etuv 48 /kip 5x5x5,5 346,6 | oo | - eee | o kahve oo
Sismis
kanola
peleti 200
2 adet hacim |c¢ap: 15x0,5, acgik
15 110.05.17 300 Patates |450 45 45 7,5 | Seker 125 6x6x6cm Kip Etlv 48 /KUp 15x0,5 261,5| ece |oocee . . krem oo
Elma
2 adet hacim
16 |10.05.17 | 200 Patates | 300 30 30 7,5 6x6x6cm kiip Etuv 48 /kip
Uzim
hacim
17 110.05.17 200 Patates | 300 30 30 7,5 | Agar agar 10 Etuv 48 /kip 5,5x5,5x5 187,4 [ eoee| - eee | o kahve oo
Kahve 10
Deniz 5,5x2,5x0,3,
18 110.05.17 200 Patates | 300 30 30 7,5 |eristesi 10 Etuv 48 yuzey |4x7x0,3 111,3 [ eoee| - sece | o bej oo
Deniz hacim
19 110.05.17 200 Tapiyoka | 300 30 30 7,5 |eristesi 14 Etuv 48 /kip 207,3
Deniz hacim koyu
20 [10.05.17 200 Tapiyoka | 300 30 30 7,5 |eristesi 10 Etlav 48 /kip 4,5x5x5 2275 | ecee| - eee | o kahve oo
cap: 26,
Deniz yuzey / | h:0,3, ganak: koyu
21 110.05.17 200 Tapiyoka | 300 30 30 7,5 |eristesi 18 Etov 58 c¢anak |5,5x2x0,4 237,9| e- . oo . kahve -
22 128.06.17 100 Misir 200 20 20 0 7'00" Parcalandi Etuv 24 yuzey eee | oo - |[eeee| krem eee
Uzim
Yuzey + bakir
23 42914 50 Misir 150 0 20 0 Sivi yag 20 |8'00" tepsi, olmadi Etuv 24 yuzey
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24

28.06.17

50

Misir

120

30

20

Yuzey yapildi
elle

Etav

24

yluzey

krem

25

28.06.17

50

Misir

150

10

10

Agar agar

Etiv

24

yesil

Yesil gida
boyasi

15
damla

26

28.06.17

50

Misir

150

10

10

Balmumu

2,7

4.30"

Elle ylzey
yapildi

Etav

24

yluzey

krem

27

29.06.17

50

Misir

150

20

20

Agar agar

Sivi halde
kiguk kare
kaliba dokuldd,
gerisi bakir
tepsiye
dokilda, kiguk
kare kalip ilging
oldu, kopuyor

Etiv

24

yuzey

krem

28

29.06.17

50

Patates

200

20

20

Agar agar

Gazl bez
Uzerine
dokiildi iyi oldu

Etiv

24

yuzey

20x6x0,3

42,4

sarimtrak

29

29.06.17

30

Patates

120

10

10

Agar agar

Klguk bakir
tepsiye sivi
halde dokildy,
fazla geldi, 25
gr. Yeterli,
basarili oldu

Etiv

24

yuzey

cap: 10x0,3,
4.2x2.5x0,2

30a

01.07.17

50

Patates

100

Arap zamki

6!30"

30 dakika 60C
firinda pigirildi,
kirildi

Firin

24

yuzey

Mavi tekstil
boyasi

30b

01.07.17

170

Patates

1020

85

85

Kirmizi
tekstil
boyasi

4017"

1. tepsi, 40'17",
2. tepsi 42'00"
(az agarl), 3.
tepsi 44'00"
(daha fazla
agarh)

Firin

24

yluzey

(XXX}

kirmizi

30c

01.07.17

180

240

Agar agar

65'00"

1 hafta sonu
firina verildi
eridi, tekrar
kurumaya
birakildi

Vegan tarif

Etiv

24

yuzey
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30d

01.07.17

100

Patates

100

20

12

Mavi tekstil

boyasi

1 glin sonra 50
dakika 60C
firnda kurudu,
catladi

Etiv

24

yuzey

31

04.07.17

50

Patates

100

Agar agar

7'54"

Aluminyum
folyo Uzeri
surim, esnek,
iyi oldu

IYi OLDU
ESNEK-
URETILEBILIR

Etav

24

yluzey

10x18x0,2,
¢canak:
5x2,3x0,2

62,5

LX)

LX)

krem

32

04.07.17

50

Patates

250

10

Agar agar

3'24"

A4 ahsap kalip
sivi halde
dokim, fazla
geldi, nisasta
azaltilabilir,
22'den aha iyi
oldu

Etiv

24

yuzey

20x0,8x0,4

52,4

LX)

krem

33

04.07.17

50

Patates

100

Agar agar

Aluminyum
folyo Uzeri
surum, basaril
oldu

Etiv

24

yuzey

14x11x0,3

67,8

LX)

kirmizi

Kirmizi
gida boya

34

04.07.17

50

Patates

150

12

Agar agar

6!58"

A4 ahsap
kaliba surim,
kaliptan ¢ok
kolay cikti

Etiv

24

yuzey

15x24x0,2

66,7

acik
kahve

Kabak
cekirdegi
zari

35

05.07.17

50

Patates

150

12

Deniz
eristesi

Aluminyum
folyo Uzeri
surdm, kirilgan
ama basarih
oldu, sert ince

iYi OLDU
URETILEBILIR,
SERT
KIRILGAN

Etiv

24

yuzey

20x20x0,2

58,7

kahve

36

05.07.17

10

Patates

150

150

Agar agar

10

A4 ahsap
kaliba
dokuldi,ilk
etapta basarili
gibi, 1 glinde
kurumad,
gliserin az geldi

Etav

24

yuzey
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Eva Uzeri

surim, ¢ok
yapisti,
kuruduktan
37 |05.07.17 50 Tapiyoka | 150 6 6 Agar agar 3 sonra ¢ok iyi Etlv 24 yuzey |8x25x0,2 52,8 | o |ecee| oo . seffaf
Eva Uzeri
sarim, iyi
38 [06.07.17 50 Tapiyoka | 100 8 8 Agar agar 3,5 kurudu Etlav 24 yuzey |21x8x0,3 145,7| oo | oo | oo . kirmizi
Kirmiz
gida boya
Gazli bez
Uzerine
39 [06.07.17 50 Tapiyoka | 100 8 8 Agar agar 3 sardldd, acildi Etlv 24 yuzey |6x5x3,5 eee | eee | . oo krem
Kahve 2
5x5x5 cm kip
yapildi,
yetmedi, 100 hacim koyu
40 |06.07.17 50 Tapiyoka | 100 20 20 gr. Gerek Etlv 24 /kip 63,5 | oo | o - oo kahve
Aluminyum
folyo Uzeri ¢anta
41 | 06.07.17 50 Tapiyoka | 100 30 10 Agar agar 3 surim Etlv 24 yuzey |yapilabilir 83,5 | oo | oo | eee | o kahve
Deniz
eristesi 6
Eva Uzeri canta acik
42 106.07.17 |50 Misir 100 30 10 Pamuk 5 surim Etuv 24 yuzey |yapilabilir 86 . oo |esee| o kahve
Eva Uzeri
43 106.07.17 50 Misir 100 30 10 sdrim Etlav 24
8x8x2 cm kalip,
44 106.07.17 |50 Misir 100 40 10 etiv Etuv 24 yuzey |6,5x6,5x1,5 [116,8| - oo | oo . yesil
Yesil renk
70C'de firinda
kurutuldu, Kare
modul, kase ve
kolye yapildi,
kase catladi isI
45 |08.07.17 |40 Misir 100 6 6 Agar agar 3 8'34" fazla geldi Etov 24 yuzey 11,5 | oo | oo - . pembe
Pembe
tekstil
10 Tapiyoka Beyaz boyasi
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46

08.07.17

50

Tapiyoka

100

10

Az mavi
tekstil
boyasi

11

70C firinda 2-3
saat pisirildi
sert malzeme
oldu ama
basarili oldu

SERT URET,
GLISERIN
ARTTIR
ESNEKLIK

ICIN

Etav

24

yuzey

24x13x0,2

acgik
mavi

47

08.07.17

60

Misir

340

28

28

Agar agar

16'

Sivi halde
dokllmeye
cahisildi,
muhallebi
kivaminda
dokilda, Agik
kurutmaya
birakildi, 2
yepsi ve 1 petri
kaba dokuildd,
catlamalar
oldu, geri kalan
esnek oldu

URET INCE
YUZEY

Etav

24

yluzey

acik
krem-
seffaf

48

09.07.17

30

Bugday

100

10

Agar agar

10'38"

80C 1sida
kurutuldu,
yuzey halinde
yapildi, gatlad,
Isi fazla geldi

Etav

24

yluzey

15x156x0,2

(XX ]

mavi

20

Tapiyoka

Mavi tekstil
boyasi

49

10.07.17

Tapiyoka

70

120

Agar agar

60'41"

Acik kurutmaya
birakildi

Acik
kurutma

ylzey

50

10.07.17

40

Tapiyoka

100

15

Agar agar

13'35"

60C firinda 2
saat kurutuldu,
catladi, kase ve
yuzey yapildi,
ylzey esnek
oldu

iYi OLDU
URET INCE
YUZEY

Firin

yuzey

8,7

10

Bugday

Pembe
tekstil
boyasi

51

11.07.17

50

Tapiyoka

150

15

Agar agar

10

10'39"

Silikon yuvarlak
kalig kullanildr,
6'l kalip ,¢,n
90-100 gr.
Nisasta gerek

Etav

24

hacim

yuzey (cap:
4cm)

LX)

sari

30

Bugday

Sari tekstil
boyasi
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Silikon 6'li
kalip, ancak

52 |11.07.17 70 Bugday |[170 20 6 Agar agar 15 | 12'19" | yetti kaliplara Etlv 24 hacim
Pembe
20 Misir renk
Sert oldu, cap: 5, h koyu
53 |12.07.17 |40 Tapiyoka | 100 10 6 Agar agar 6 12'51" |firnda Etuv 24 yuzey 1,5cm oo . - oo krem
Yumurta
kabugu
20 Bugday unu 18
Oldukca
yapiskan,
firrnda 45
dakika 50Cde |iYi OLDU
Limon kurutuldu, ince | URET INCE VE
54 [13.07.17 60 Tapiyoka | 100 20 0 suyu 6 12'00" | yUzey yapildi KALIN YUZEY |Firin 3 yuzey |13x17x0,1 . oo |ocee | o sari
10 Misir Agar agar 6
Sari tekstil
boyasi
1 silikon
yuvarlak, 1
yuzey yapildi
55 [14.07.17 50 Misir 0 10 0 Kil suyu 100 [9'24" hizli katilasti Etav 24 yuzey |7x21x0,1 seee | o - oo kahve
Talas 20
Agar agar 10
Limon
suyu 6
2 silikon kalip
ve 2 kuguk kare
56 [14.07.17 50 Misir 0 6 0 Kil suyu 100 [9'31" yapildi, sertlesti Etlv 24 yuzey |5x8x0,15 12,3 |eeee| o - . koyu bej
Kl
(kangik) 20 0
Agar agar 10
Limon
suyu 6
cap:
57 115.07.17 50 Misir 100 10 6 Agar agar 10 |10'15" | Yizey yapildi 24 yuzey |15,5x0,1 seee | oo - | eee kahve
58 |28.07.17 50 Tapiyoka | 150 6 6 Agar agar 3 Etlv 24 yuzey |7x11x0,2 36,9 | oo | eee | - . krem
Sargi bezi
cap: 14, h:
59 |28.07.17 50 Tapiyoka | 150 10 10 Agar agar 3 Etlv 24 yuzey |0,2 58 | ece | oo - . kahve
Deniz
eristesi 3
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6x6,5x0,3 + acgik
60 |28.07.17 50 Tapiyoka | 150 6 6 Agar agar 4 Etlv 24 yuzey |8x6,5x0,3 455 | ece | oo - kirmizi -
Kesilmis
keten ip
Kirmizi
gida
boyasi
A4 kalip,
yetmedi, en az
Uc kat gerek,
61 [02.08.17 50 Tapiyoka | 100 16 6 Agar agar 6 10'16" | sonra gatladi Etlv 24 yuzey oo | oo -
Branda arasi
A4, 60 derece
etlv fazla geldi
62 |02.08.17 100 Tapiyoka | 200 30 12 Agar agar 12 |18'43" |catladi Etuv 24 yuzey oo | oo -
Aluminyum cap: 15, h:
63 |03.08.17 50 Patates | 100 20 6 Agar agar 6 7'30" folyo Uzeri Etov 24 yuzey |0,2 69 | oo | eee | - krem oo
Aluminyum
folyo Uzeri, cap: 14, h:
64 |103.08.17 |50 Patates | 150 20 6 Agar agar 6 13'31" | gatladi Etuv 24 yuzey |0,2 o0 | oo | oo yesil oo
Yesilgida |15
boyasi damla
Aluminyum
folyo Uzeri,
ortadan g¢atladi cap: 10, h:
65 |03.08.17 |50 Patates | 100 30 6 Agar agar 4 12'36" |sonra Etuv 24 yuzey |0,2 753 | oo | oo | oo kirmizi .
Pembe
gida
boyasi
66 |22.08.17 |60 Tapiyoka | 100 20 0 Agar agar 6 8'00" Etuv 24 yuzey |27x15x0,1 40,2 | oo |eces | oo acik yesil | -
Limon
10 Misir suyu 6
Yesil gida
boyasi
67 |22.08.17 |60 Patates | 100 20 0 Agar agar 6 6'33" Etuv 24 yizey |11x13x0,1 58,2 |eeee | oo - kirmizi oo
Limon
suyu 6
Pembe
gida
boyasi
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Limon

68 |22.08.17 |60 Patates | 120 20 suyu 6 8'55" Etuv 24 yuzey |12x18x0,2 70,6 | oo | ee - . krem .
Yuzey yapildi,
Limon catladi, kabuk
69 |127.08.17 |60 Misir 100 20 suyu 8 13'31" | gibi sertlesti Firin 4 20x20x0,2 |ylzey eece [sees | - | mavi | eeee
Mavi tekstil
boyasi
40 derece
firinda 6-7 saat,
70 |27.08.17 60 Misir 0 20 Kil suyu 100 [13'30" |catladi Firin 4 yuzey ecce [ecee | - o sarl eeee
Limon
suyu 10
Talag 5 0 0 0 N
Sari tektil
boyasi
40 derece
firnda 40
dakika, hafif
71 127.08.17 70 Misir 100 20 Agar agar 6 12'18" | gatladi Firin 4 ylzey eeee eoee | - e eee
Limon
suyu 6
125 derece
dirinda 20 acik
72 |27.08.17 25 Misir 0 0 Kavun 6zU 30 (419" dakika Firin 4 yuzey 11x9x0,5 20,5 |ecee eeee | _ | kahve -
Kahve 1
incir koyu
73 127.0817 |25 Misir 0 0 kabugu 30 |6'51" Firina az verildi Firin 4 yuzey | 7,5x12x0,15 | 23,9 |eeee | oo - | kahve -
Kahve
telvesi 2
50 derece
Misir firrnda 40
74 127.08.17 60 Misir 100 20 yaprag| 8 12'00" | dakika Firin 4 yuzey 11x17x0,2 | 90,8 | - . oo | eee krem .
Agar agar 6
Limon
suyu 8
Kavun
cekirdegi 50 derece firin ¢cap: 15 cm, Acik
75 129.08.17 40 Patates | 100 20 unu 20 110'11" |2 saat, basarili Firin 4 yluzey h: 0,3 eee | oo oo kahve -
Agar agar 6
Limon
suyu 8

147




Yumurta 50 derece firin ¢ap: 15 cm,
76 [29.08.17 |60 Patates | 100 20 aki 1 adet | 11'30" | 2 saat, bagaril Firin yuzey h: 0,1 77,9 |- eee oo o krem -
Agar agar 6
Limon
suyu 8
¢ap: 17 cm, acik
77 |29.08.17 60 Patates | 100 20 Agar agar 6 11'38" | Basarili Firin yuzey h: 0,1 97,2 | - o0 | eee | o kahve -
Seker 30
Limon
suyu 30
50 derece
firnda 1 kase,
Kabak 1 duz yuzey
cekirdegi yaplildi, gliserin gap: 16¢cm,
78 [30.08.17 |30 Patates | 100 20 unu 30 [10'50" |olmal Firin yuzey h: 0,1 79,6 [oo oo [ee oo aclk sarl | -
Agar agar 6 canak o0 |eee | oo aglk sari | -
Limon
suyu 8
50 derece
firnda 2-3 saat,
1 adet kase
79 130.08.17 50 Patates |0 0 incir 6zii 60 |14'50" |yapildi Firin canak 14x10x0,2 oo . - oo mor eeee
Kllsuyu
(incirler
kilsuyunda
dovilda) 100
50 derece
firnda 2-3 saat,
Kavun 2 adet kip
cekirdegi yapildi ¢ap: 6¢cm, h: acik
80 |30.08.17 50 Patates | 100 10 unu 10 [11'40" | (yuvarlak) Firin hacim 1,5 90,4 | - . . . kahve .
Aycicek
yagi 10
Agar agar 6
Limon
suyu 8
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50 derece
firnda 2 saat, 2
Portakal kicuk yuvarlak
kabugu hacim ve 1
81 |30.08.17 50 Patates | 100 rendesi 10 ]9'44" yuzey Firin hacim 18,5 oo | - |ee  |eee sari
Aycicek
yagi 15
Agar agar 6
Bir adet
dikdortgen
prizma, 1
Kavun silindir, 50 7,5%,5,5x1,5,
cekirdegi derece firinda cap: 7, h: acgik
82 |31.08.17 50 Patates | 100 unu 10 [12'07" |1-2 saat Firin hacim 2,5cm 92.9 |ee |ee . . kahve
Seker 30
Limon
suyu 30
Aycicek
yagi 15
Agar agar 6
Bir adet
kalipsiz hacim,
Misir oldugu gibi Acik
83 [31.08.17 |50 Patates | 100 yapragi lifi | 12,5 |9'30" birakildi Firin hacim 11x6x2,5 | 59,7 | o | ee - oo | oo kahve
Aycicek
yagi 20
Limon
suyu 8
Agar agar 6
7,5x,5,5x1,5,
Yumurta ¢cap: 7, h:
84 |31.08.17 50 Patates | 100 akil 1 adet | 9'15" iki kiiciik kap Firin hacim 2,5cm 78,3 o | eoe | oo o o krem
Aycicek
yagi 20
Limon
suyu 5
Agar agar 6
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82.deneyle
Kavun ayni, kitre farki, 7,5x,5,5x1,5,
cekirdegi 1 sabun, 1 ¢ap: 7, h: acgik
85 [01.09.17 50 Patates | 100 5 unu 10 | 12'07" | silindir yapildi Firin hacim 2,5cm 43 o | eee | oo . kahve
Seker 30
Limon
suyu 30
Aycicek
yagl 15
Kitre (toz) 6
84 . Deneyle
ayni kitre farki, 7,5%,5,5x1,5,
Yumurta 1 sabun, 1 ¢ap: 7, h:
86 |01.09.17 50 Patates | 100 5 aki 1 adet | 9'15" silindir Firin hacim 2,5cm 56,4 | o | eee | oo . krem
Aycicek
yagi 20
Limon
suyu 5
Kitre (toz) 6
Kavun 75. deneyle
cekirdegi ayni kitre farki, ¢ap: 20 cm, acgik
87 01.09.17 |40 Patates | 100 20 unu 20 [1011" |1 yuzey Firin yuzey h: 0,2 69,2 | oo | eee | oo | oo kahve
Limon
suyu 8
Kitre (toz) 6
83.deneyle
ayni, kalipsiz
Misir hacim olarak
88 |03.09.17 50 Patates | 100 5 yapragdi lifi | 12,5 12'21" | birakildi Firin hacim 12x7,5x1,5 | 60,9 | oo | oo . o krem
Aycicek
yagi 20
Limon
suyu 8
Kitre
(eritilmis) 5
Kitre 69. Deneyle ¢ap: 18, cap:
89 [03.09.17 60 Patates | 200 20 (eritilmis) 10 12110" Jayni Firin yuzey 22 cm 70,6 | o | oo | oee | o krem
Limon
suyu 8
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Kitre 80. deneye kitreyi azaltarak ¢cap:17,5,
90 |03.09.17 60 Patates | 200 5 (eritilmis) 20 |24'53" |benziyor kullan Firin yuzey |c¢ap:18,5cm| 58 oo | eoe | oo . krem -
Aycicek
yagl 20
Limon
suyu 8
catladi, olmadi,
48 saat
Biraz az geldi, |kurutma hacim /
91 |06.09.17 50 Tapiyoka | 100 20 Agar agar 10 |8'55" ama catlamadi | yetmedi Etlv 48 6x6x6 kip 114,1 | eee | - - . kahve -
Limon
10 Patates suyu 6
Kanola
peleti 20
Aycicek
yagi 10
catladi, olmadi,
48 saat
kurutma hacim /
92 |06.09.17 50 Tapiyoka | 110 15 Agar agar 10 [12'00" | Biraz catladi yetmedi Etlav 48 6x6x6 kip 173,6 | oo | - - oo kahve .
Limon
30 Patates suyu 30 ylzey
Seker 30
Kanola
peleti 20
Aycicek
yagi 10
catladi, olmadi,
48 saat
Kip icin ideal kurutma hacim /
93 |06.09.17 50 Tapiyoka | 110 15 Agar agar 10 [12'50" |oranlar yetmedi Etlav 48 6x6x6 kip 112,6| e - - oo krem .
Limon
30 Patates suyu 5
Yumurta
aki 1 adet
Yumurta
sarisi 1 adet
Kanola
peleti 20
Aycicek
yagi 10
54 nolu
deneyle ayni
tapiyoka yerine | kuruduktan
94 110.09.17 70 Patates | 100 20 Agar agar 6 7'33" patates sonra Kivrildi Firin 3 yuzey cap: 19 102,3 | ee¢ | - . . sarl oo
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kullanildi

Limon
suyu 6
Sar tekstil
boyasi
54 ve 95 nolu
deneyle ayni kuruduktan
95 [10.09.17 70 Patates | 100 20 Kitre (toz) 6 7'33" icerik farkl sonra Kivrildi Firin 3 yluzey cap: 19 79,4 | oo | e . sarl oo
Aycicek
yagi 6
Sari tekstil
boyasi
77 nolu
deneyle ayni,
seker ve
limonsuyu kuruduktan
96 |10.09.17 70 Patates | 100 20 Agar agar 6 8'31" azaltildi sonra kivrildi Firin 3 yuzey cap: 19 eoe | - . krem -
Seker 20
Limon
suyu 20
6 cm'lik kiipe
az geldi, biraz
nisasta hacim / acik
97 [12.09.17 70 Patates | 100 20 Agar agar 6 6'35" arttirilabilir catladi Etuv 48 6x6x6 kip 92,9 | e | - oo krem oo
Aycicek
yagi 6
Limon
suyu 6
hacim / acik
98 [12.09.17 |70 Patates | 100 20 Agar agar 10 |12'03" Etuv 48 6X6x6 kip 220,5| e | - oo krem oo
Aycicek
yagi 10
Limon
suyu 6
Kanola
peleti 20
hacim /
13.09.2017 | tekrar 15'05" Etuv 48 6Xx6x6 kip
hacim /
99 [12.09.17 70 Tapiyoka | 100 20 Agar agar 10 |12'09" |tam geldi Etuv 48 6x6x6 kip 122,8 | oo | - oo kahve oo
Aycicek
yagi 10
Limon 6
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suyu
Kanola
peleti 20
hacim /
13.09.2017 | tekrar 10'45" Etuv 48 6x6x6 kip 127,3
Eriste az geldi,
10 gr. hacim /
100/12.09.17 |70 Patates | 100 20 Agar agar 10 |6'09" yapilabilir Etuv 48 6x6x6 kip 118,9 | eee oo kahve oo
Aycicek
yagl 10
Limon
suyu 6
Deniz
eristesi 5
Eriste 8 gr.
koyuldu, 12 gr. hacim /
13.09.2017 | tekrar limonsuz 8'07" daha iyi olur Etlov 48 6x6x6 kip 125,4
Az geldi, 25-30
gr. kavun unu hacim /
101/12.09.17 |70 Patates | 100 20 Agar agar 10 |7'38" daha iyi Etuv 48 6x6x6 kip 111,2 | oee oo krem oo
Aycicek
yagi 10
Limon
suyu 6
Kavun
cekirdegi
unu 20
hacim /
13.09.2017 | tekrar limonsuz 7'43" Etav 48 6x6x6 kip
hacim /
102 | 14.09.17 50 Tapiyoka | 100 20 Agar agar 10 |8'55" Etlv 48 6x6x6 kip 124,7 | eee oo kahve oo
Aycicek
30 Patates yagi 10
Kanola
peleti 20
Branda Uzeri
103 | 14.09.17 60 Tapiyoka | 100 20 Agar agar 712" surim 139 | eee oo yesil oo
Aycicek
10 Patates yagi
Yesil gida
boyasi
Aciklamalar
. az
oo orta
eoe on
eoee en ¢ok
- hi¢ yok
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2016 Yil Deney Sonuglari

154

Oranlar Pigirme 6zellik Kuruma Boyut Uriin 6zellik
=
%
x o o
Su Malz. Ek Kuruma | Boyut | x| & £ 3 5 o E
(gr- Pigirme | Pig. |Malz. [konulma Sonug siiresi / | (pisirilmeden ElE= £ @ _ﬁ = c §
No| Tarih |Nisasta (gr) ml) | Gliserin | Sirke | Tuz Diger Ek basgl. |bitis | Ek siire |Degerlendirme | Kur. bigcimi [ saat |sonra)/cm |Kalip adet 2’ Sl B o >=3 v ¢l @
. . Mik tar
2016 |Miktar | Ozellik Malzeme | Ozellik (gr)
Bulamag gibi
1 108.02.16 | 2430 |Patates|9729| 1215 [1215 [100 17:03 18:03 oldu Etlv 24 15x15x15 5 o | oo esee | o |Kkrem | eeee
0 0 0 0 0
iki cam yiizey cam
arasinda levhadan
2 109.02.16 |12 Misir |48 45 |45 1 15:00 15:08 konuldu Etuv 24 kuguk 1 o | eee | eee | * |krem oo
(] 0 (] (] (] 0
0-4mm 5 dakika
elekten Mikserde
3 109.02.16 [ 1215 |Patates |2430| 607,5 |608 |10 |Tastozu |gegirildi 4660 |18:04 18:50 | Agrega 18:45 | karigtirma Etlav 24 15x15x15 25x40,5x2,4 oo oo . e | bej .
0 0 0 0 0
Aclikta,
dogal
kauguk
4 110.02.16 |24 Patates | 96 9 9 2 17:46 17:52 yuzeyde o |eceeceee| * |krem oo
] 0 ] ] ] 0
Aclkta,
dogal
Plastik seramik
5 110.02.16 |48 Patates | 192 18 18 5 18:08 18:16 | lif 18:13 yuzeyde o |[evee |cces | o * |krem oo
0-4mm
Elekten
6 .
gecirildi
11.02.16 | 1215 | Patates |3601| 607,5 [607,5|70 |Agrega (0, 63) 2330 |[15:04 15:08 Etlv 48 15x15x15 1 ee | ] . ee |eee | anfrasit| eee




Silis

Dumani 1595 15:08
Polyolefin
lifi 90/40 32 15:22 15x15x15
0-4mm
elekten Etlv ve
7 104.03.16 1215 |Patates |3601| 607.5 |607.5|10 |Tastozu |gegcirildi 3925 |17:55 18:19 | Epoksi 18:28 acikta 15x30 oo eee | bej oo
cam levhada
5x5x5
Firin
(Mutfak
8 125.03.16 |48 Patates | 192 18 18 5 16:56 17:01 Tipi) 24 5x5x5
cam ylzey
Uzeri
Firin
(Mutfak
9 125.03.16 |48 Patates | 192 18 18 5 Kitre 1 17:19 Kitre 17:20 Tipi) 24 5x5x5
cam yuzey
Uzeri
Firin
(Mutfak
10 [ 23.03.16 |48 Patates | 192 18 18 5 Pelet 3 18:01 18:03 | Pelet 18:02 Tipi) 24 5x5x5
cam yuzey
Uzeri
Firin
(Mutfak
11 123.03.16 |48 Patates | 192 18 18 5 Kl 3 18:14 [ 18:19 | Kl 18:16 Tipi) 24 5x5x5
cam ylzey
Uzeri
Silis Silis Firin(Mutfak
12 123.03.16 |48 Patates | 192 18 18 5 Dumani 3 18:31 [18:42|Dumani| 18:34 Tipi) 24 5x5x5
cam yuzey
Uzeri
13 125.03.16 |48 Patates | 192 18 18 5 Kahve 3 18:08 |18:14 | Kahve 18:13 Acikta 5x5x5
cam yuzey
Uzeri
14 125.03.16 |48 Patates | 192 18 18 5 Seker 3 18:25 |18:29 | Seker 18:29 Acikta 5x5x5
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cam ylzey
Uzeri

15 123.03.16 | 48 Patates | 192 18 18 5 Lif 2 18:47 |18:54 | Lif 18:50 Acikta 5x5x5
cam yuzey
Uzeri
16 | 23.03.16 | 48 Patates | 192 18 18 5 Kitre 2 19:15 | 19:18 | Kitre 19:15 Aclkta 5x5x5
cam yuzey
Lif 2 Lif 19:15 Uzeri
17 | 23.03.16 | 48 Patates | 192 18 18 5 Kil 3 19:02 | 19:33 | Kul 19:32 Acikta 5x5x5
cam ylzey
Lif 2 Lif 19:32 Uzeri
Silis Silis
18 123.03.16 |48 Patates | 96 18 18 5 Dumani 3 19:44 [19:49 |Dumani| 19:48 Acikta 5x5x5
cam ylzey
Lif 2 Lif 19:48 Uzeri
petrol
19 101.04.16 |48 Patates | 192 18 18 5 Kahve 5 13:44 |13:49 | Kahve 13:48 Acikta 5x5x5 oo mavisi | eee
5 cam ylzey
Metil damla Uzeri
20114.04.16 |48 Patates | 192 18 18 |5 C5 Pelet 3 15:42| 15:49 Pelet Aclkta 5x5x5 oo fume ooo
kurabiye kalip
(insan)
21114.04.16 |48 Patates | 192 18 18 |5 Pelet 3 16:21| 16:30 Pelet Aclkta 5x5x5 oo turkuaz | eee
6 kurabiye kalip
Metil damla Metil (insan)
Seker 6 Seker
22 114.04.16 |48 Patates | 192 18 18 |5 R Pelet 3 17:01| 17:01 Pelet Aclkta 5x5x5 oo fume ooo
kurabiye kalip
(insan)
koyu
23 119.04.16 |48 Patates | 192 18 18 |5 R Pelet 5 16:22| 16:31 pelet Firinda oo kahve | eee
24 119.04.16 |48 Patates | 192 18 18 |5 Kil Suyu 10 16:41| 16:46 Firinda oo kahve .
Mese
4
25119.04.16 |48 Patates | 192 18 18 |5 Mirekkep | damla 16:46| 16:48 Firinda oo mavi .
26 119.04.16 148 Patates | 192 18 18 |5 Kl Suyu- 20 16:53| 17:00 Firinda oo kahve .
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Mese

Kahve 18
10
27 121.04.16 |96 Patates | 384 36 36 |10 R Metil damla 16:26| 16:32 Kavruldu Aclkta oo kahve
Pelet
Melas 10
28 [21.04.16 | 96 Patates | 384 36 36 |10 Pelet damla 16:54 | 17:00 Kavruldu Firinda oo turkuaz
6
Metilen damla
PVA 10
29 (21.04.16 | 96 Patates | 384 36 36 |10 Pelet damla 17:11| 17:20 Kavruldu Firinda oo kahve
5
30121.04.16 |96 Patates | 384 36 36 |10 Metil damla 17:35| 17:36 Kavruldu Firinda oo kahve
Lif 4
10
31 (21.04.16 | 96 Patates | 384 36 36 |10 Pelet damla 17:47| 17:56 Kavruldu Firinda oo kahve
5
Metilen damla
5
32120.04.16 |96 Patates | 384 36 36 |10 Pelet damla 18:05| 18:43
Kl Suyu 10
Metilen 10
33121.04.16 |96 Patates | 384 36 36 |10 Kl 40 15:44| 18:00
Agag
34121.04.16 |96 Patates | 384 36 6 10 Sapl 3 15:57| 16:04
5
Metilen damla
35121.04.16|110 Patates | 384 36 36 |10 Mermer 3 16:00| 16:16
5
Metilen damla
15C
36 121.04.16|110 Patates | 384 36 36 |10 Pelet 10 16:27 | 16:33
Kal Suyu | 5damla
Arap
36 36 |10 Zamki 15 16:46 | 16:52
37 121.04.16|110 Patates | 384 Metilen 2damla
38121.04.16|120 Patates | 384 36 36 |10 Kahve 20 17:03| 17:39
Kl Suyu 25
39 127.04.16 |48 Patates | 192 18 18 |5 Cimento 2 15:37| 15:43 15
15C
Pelet 5
40 |27.04.16 |48 Patates | 192 18 18 |5 Cimento 48 15:54| 15:59
PVA
Pelet 5
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Kirmizi

Biber 5
Kil Suyu 10
41 | 27.04.16 | 48 Patates | 192 18 18 Cimento 48 16:11
Melas
Pelet 5
Kahve 30
42 | 28.04.16 |48 Patates | 192 18 18 Pul Biber 5 10:00| 10:06
43 1 28.04.16 |48 Patates | 192 18 18 Kahve 30 10:13| 10:19
44 | 28.04.16 | 60 Patates | 192 18 18 Kahve 30 10:26| 10:32
Kl Suyu 15
45 |28.04.16 | 60 Patates | 192 18 18 Kahve 30 10:45| 10:05
15C
Pelet 5
46 | 28.04.16 | 70 Patates Kahve 30 10:54| 11:00
47 | 28.04.16 | 96 Patates | 192 18 18 Kahve 30 11:05| 11:11
pelet
48 | 28.04.16 | 60 PVA 8 11:19| 11:34
6
49 | 28.04.16 | 60 Patates kahve 30 11:32 | 11:37
zerdacal 8
50 |28.04.16 | 60 Patates pul biber 6 11:58 | 12:03
3
metilen damla
8
51 (28.04.16 | 100 Patates metilen damla 12:08| 13:13
tebesir 10
pul biber
52 105.05.16 | 96 Patates | 172 18 18 suyu 20 16:21| 16:26
yumurta
kabugu 10
pul biber
53 105.05.16 | 96 Patates | 192 18 18 (1slak) 30 16:04 | 16:45
yumurta
aki 34
yumurta
54 105.05.16 |60 Patates | 192 18 18 sarisi 26 16:45| 16:05
55105.25.16 | 96 Patates | 192 18 18 kahve 20 17:00| 17:06
yumurta
aki 32
yumurta
kabugu 10
un 48
56 | 05.06.16 | 96 Patates | 192 18 18 yumurta 23 15:07 | 15:12
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sarisi

yumurta
aki 50
un 48
yumurta
57 [ 05.06.16 | 96 Patates | 192 18 18 |5 aki 50 15:17 | 15:24
kahve 20
3
58 | 05.06.16 | 96 Patates | 192 18 18 |5 metilen damla 15:37| 15:43
yumurta
kabugu 10
yumurta
aki 45
4
59 | 05.06.16 | 96 Patates | 192 18 18 |5 metilen damla 15:53| 15:58
yumurta
sarisl 30
5
60 | 05.06.16 | 96 Patates | 192 18 18 |5 metilen damla 16:00| 16:05
pul biber 25
5
61 /05.06.16 | 96 Patates | 192 18 18 |5 metilen damla 16:19| 16:24
kahve 50
Agar
62 | 12.08.16 |48 Patates | 150 18 18 0 agar 0,6 Etav
Agar
63 | 12.08.16 | 48 Patates | 150 18 18 agar 0,6 Etav
Pamuk 3,6
Agar
64 | 16.08.16 |48 Patates | 150 18 18 5 agar 1 Etiv
Aspir lifi
65 | 16.08.16 | 48 Patates | 150 18 18 5 partikdl 3,5 Etiv
66 | 16.08.16 |48 Patates | 150 18 18 5 Balmumu 1 Etuv
Agar
agar 2
67 | 16.08.16 | 96 Patates | 300 36 36 10 | Seker 50 Etuv
Agar
agar 1
Agar
68 | 17.08.16 | 120 Patates | 375 45 45 12,5 | agar 25 Etav
Pamuk 10,5
69 |17.08.16 | 96 Misir 300 36 36 10 | Balmumu 25 Etuv
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Kahve
70 /17.08.16 | 115 Patates | 300 36 36 10 |telvesi 60 Etuv
Agar
71118.08.16 |48 Patates | 150 18 18 10 |agar 0,5 Etlv oo krem
Pamuk 4
Agar koyu
72 118.08.16 |48 Patates | 150 18 18 10 |agar 0,5 Etlv oo krem
Pamuk 4
Agar
73118.08.16 |48 Patates | 150 18 18 10 |agar 0,5 Etlv oo krem
Pamuk 4
Aciklamalar
. az
oo orta
eoe on
ecee en gok
- hi¢ yok
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