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ENERJI CALISMALARI

(1) Enerji Uretimi (2) Enerji Tasarrufu

(3) Enerji Hasadi (4) Enerji Verimliligi (Etkinligi)

Nano-boyut uygulamalar Binalar ve Endiistriyel
Uygulamalar
Isinimla ist transferi

Entegre Mimarlik & Miihendislik
Cok katmanli isi transferi

Konfor, Finansman, Risk Analiz
Giines, alev
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TEMEL ENERJI &
ENERJi HASADI
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J BINALARDA ENERJi VERIMLILIGI

Binalar....

40% Enerji Kullanimi
40% Karbon Salinimi



COSTS AND BENEFITS OF BEHAVIORAL

INTERVENTIONS IN THE UNITED STATES®

Cost-effectiveness of behavioral program

Reduction in electricity consumption (%) 2.7

. . o e s ue Average household electricity consumption (kWh/year) 11,232

1 BINALARDA ENERJI VERIMLILIGI Savings (kWhihousehold-year) 305

Program cost to the utility ($/household-year) $7.48

Cost effectiveness (¢/kWh) 2.5

Binalar.... Comparison: other efficiency programs (¢/kWh) 1.6-6.4
Cost per ton of carbon abatement

Long-run marginal cost of electricity (C/kWh) 8.0

40% Enerji Kullanimi Net savings from behavioral program (¢/kWh) 5.5

40% Karbon Salinimi Marginal carbon intensity (metric tons/MWh) 0.34

Carbon abatement cost ($/metric ton CO,) -$165

Comparison: Wind, carbon capture, hybrids $20, $44, 515

Value of a comparable intervention, scaled across entire U.S.A.

INS M ? Annual carbon abatement (MMT CO,/year) 12.7

Assumed value of CO, reduction ($/metric ton) $10
]D AVR &XN[ g) Total value of CO, reduction (millions of $/year) $127
J i i S ° Value of electricity saved (millions of $/year) $3,020

Total cost to the utility (millions of $/year) z

Net value of intervention (millions of $/year)

* See supporting online material for data sources and analysis details.

.E  www.sciencemag.org
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BINALAR: ENERJI VE DAVRANIS

SEVENTH FRAMEWORK
PROGRAMME

HORIZON
2020

IDB 2019

FUNDED
CEEE/ECEM PROJECTS ON

ENERGY EFFICIENCY AND HARVESTING
(2010-2019; 2.5 M-Euro OzU & 4 M-Euro TR Budget)
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CAPACITY

= NEXT-GEN

ENERGY REDUCTION IN PUBLIC BUILDING STOCK



Enerji, Cevre ve Ekonomi Merkezi
Center for Energy, Environment and Economy

@ Ozyegin University

Suardurulebilir Enerji ve Binalar

Ozyegin Universitesi Kampusu (2011’de burada hic bir sey yoktu!)

Solar PV, Green Roofs, Solar Shades, Facades, Visual Comfort, CSP, NFRT devices, Rad Cooling ...



Disiplinlerarasi
Arastirmalar
Haritasi
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>> binalarda enerji
verimliligi
Fanari_venimiilidi
#hiitinlesik_tasanm

#gercek Zamanl takip

#olgik eneri_tuketimi
#gevresel_konfor
#hilitincil_isbirligl. #hastane

>> insan - mekan
etkilesimi

#hina_eneri simulasyonu
#davraniz_degisimi

#gdrsai kondor, #termal_konfor
#FVR Fcomplexity
#sisiem_tazanm dusinces)
#oiddiovun #data_science
#Fdiisik bina_isletme maliveh

>> 1sinimsal transfer
#hinnlar #alev. #gunes_enerisi
#spektrum, #eneri verimiiligi
#malzemeler. #cam

>> nano - boyut termal

bilimler

Fnanosdspansivoniar, #sensorler,
Fanerji_harmanlama; #nano-boyut
#yani_malzemeler, #fonksiyonel yizeylar
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TEKNOLOJi YARDIMI iLE BINA VE INSAN ARASINDA iLETISIM

loT

e Skin conductance
* Breathing patterns
* Facial recognition

«Change is detected!» '

i
 WiFi
e Bluetooth
* Local networks

* Heart-rate metrics
e Tracking motions
 Muscle effort

Kredi: Ebru Tatar, MSME 2019. Elif Tuncel, MSME 2019
SCHNEIDER Award, Paris, October 2017

e HVAC
e Lighting
* Acoustics




Feelings

Unconscious
Reactions

Needs

Davranis ve Termal Konfor

ISISAL
KONFOR
CEVRESI

Ozyegin Universitesi égrencisi: Elif Tuncel, MSME 2019

Mood Sensing




Hesaplamali Akiskanlar Mekanigi uygulamalari ve Insan

Ozyegin Universitesi dgrencileri:

Cem Keskin, PhD, 2019.
Guven Fidan, MSME 2017.
Rusen Acet, MSME 2018.
Ebru Tatar, MSME 2019.
Elif Tuncel, MSME 2019




Temperature of surroundings
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Ozyegin Universitesi 6grencileri:

Ebru Tatar, MSME 2019.
Elif Tuncel, MSME 2019




Teknoloji, Davranis ve Kompleksite
C. Keskin, M.P. Mengtic, Sustainability. 10(10), 2018

%Eﬁ sustainability @w
Article

On Occupant Behavior and Innovation Studies
Towards High Performance Buildings:
A Transdisciplinary Approach

Cem Keskin * and M. Pinar Mengiic

Center for Energy, Environment and Economy (CEEE), Ozyegin University, Istanbul 34794, Turkey;
pinar.menguc@ozyeginedu.tr
* Correspondence: cem.keskin@ozyegin.edu.tr; Tel.: +90-535-234-3469

check for
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A bstract: With ever-increasing population and urbanization, it is crucial to decrease energy density in
the built environment without sacrificing occupants’ comfort and well-being. This requires consideration
of tecl*mnlu@cal developments along with the human factor in order to achieve environmental
and social sustainability. Two major contributors to the development of conceptualizations for



Teknoloji, Davranis ve Kompleksite
C. Keskin, M.P. Mengtic, Sustainability. 10(10), 2018
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On Occupant Behavior and Innovation Studies

Towards High Performance Buildings: C. Keskin, M.P. Menglig, Sustainability. 10(10), 2018

A Transdisciplinary Approach

Cem Keskin * and M. Pinar Mengilic'-
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| 4Behaviour theories and models
| Nudges 'Y
aFast & Slow Thinking

A Design Thinking _
| Social Theories 4 |
Social Physics 3
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|

| Data Storage |

v Data Analytics |
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¥ Machine Learning |

Cem Keskin, M.P. Mengli¢, INTERNET OF SUSTAINABILITY: A FRAMEWORK FOR SUSTAINABLE ENGINEERING, Conference Paper
and Presentation, ASME 2018 International Mechanical Engineering Congress and Exposition (IMECE2018), Pittsburg, USA.

"3



———

ENERJI VE DAVRANIS

OZYEGIN UNIVERSITESI MUHENDISLIK BINASI

O L0

CEEE/ECEM

TRIBE
HORIZON 2020 PROJESI
OzU ECEM




Trive

Play it!

KiSILERDE DAVRANIS DEGISIKLIGI

SOSYAL OYUN OYNAMAK

ICT baglari ve sirekli very toplayarak

AVRUPA’DA TOPLAM 5 BINADA

Toplam 1300 katilici ve 12000 ziyaretgi ile...




TRIBE: Video Game

Real data obtained

Analysis of users behaviours from the pilots
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Toolbox: Cyber-Physical Systems (CPS)

Data Model
RaspberryPi
Database
Communication
l-\ MPC Flap angle
Fan Speed

o 4 v wlalr temp
" o y I" 5 ‘
User
Interface
Sensors Agents

Occupancy, door and window Temperature Temperature change Diffuser with
Operable flaps

Cem Keskin, PhD (c), Ozyegin Universitesi, 20109.



HVAC sistemi icin ayarlanabilir/control edilebilir kanatlar

. Thermal Agents Manually controlled

4-way air diffuser

4-way fixed
air outlet

Manually controlled
4-way air diffuser

Cem Keskin, PhD (c), Ozyegin Universitesi, 2019.



HVAC sistemi icin ayarlanabilir/control edilebilir kanatlar

Manually controlled
4-way air diffuser
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Cem Keskin, PhD (c), Ozyegin Universitesi, 2019.
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M. P. Mengii¢, Ozlem Bahadir, Gkce Otkiin,
Ozyegin Universitesi, 2018-2019




OzU Disiplinlerétesi Dusiince Gurubu

TRANSDISIPLINER CALISMALAR

Issuu.... B.ag

https://issuu.com/ozu25/docs/b.a_

M. P. Mengii¢, Ozlem Bahadir, Gkce Otkiin,
Ozyegin Universitesi, 2018-2019
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M. P. Mengiic, Ozyegin Universitesi, 2019-2020
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