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Ozyegin University

ScOLa Bldg (NEED4B)

BusinBIdg (LEED GOLD)
& 72 points

Student Center (LEED GOLD)
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OzU and CEEE

A new type of campus, following the sustainability principles.

OzU’s students, faculty and staff are all part of the eco-system.

All buildings and external spaces follow the concepts based on
sustainability.

Innovative teaching paradigms.



Center for Energy, Environment and Economy
@ Ozyegin University

A Sustainable Energy Center!

Ozyegin University Campus View (in 2011, there was nothing in this view!)

Solar PV, Green Roofs, Solar Shades, Facades, Smart Automation...
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Education at CEEE

CEEE 211: Coherent Teachings for Istanbul 2050.
This course has received the IBM Global Academic Initiative in 2011.

ME 373: Technology and Society
Required Course for Mechanical Engineering Students.

ME 563: Sustaibale Energy, Materials and System
This course was co-rganized with IMSAD.

ENGLISH PREPARATORY SCHOOL READING ASSIGNMENTS

YAPI Writings: BILIMLE BIRLIKTE (M. Pinar Mengiic)
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PAST STUDIES AT RTL

#OPTICS "&-I‘ll
#RADIATIVE TRANSFER
#THERMAL SCIENCES

H#HEM-WAVE SCATTERING
#NANO-SCALE TRANSPORT PHENOMENA

Flames and Combustion Systems
Particle Characterization Systems
Nano-Scale Manufacturing with Electron-Beam

Nano-Scale Radiative Transfer for Energy Harvesting



ELLIPTICALLY-POLARIZED LS SYSTEM FOR NPs

- PMT

Experimental System:

Cotton fibers
Precision Nephelometer.

Laser BE
To measure different particle (HeNe)
shapes and sizes S i (o=t
down to 50-70 nm " Amplifier T

Stepper Data Acquisition

amplifier | Board
(PCIM-DAS1602/16)

Multi-axis Controller
(DMC-1850 ISA) £/—/—/—= ) Vo4

With ...
S. Manickavasagam, M. Aslan
JQSRT 2006; JNR 2006




ELLIPTICALLY-POLARIZED LS SYSTEM FOR NPs

s —> HORIBA

R&D 100 Award, 2003

Mengiic and
Manickavasagam,
April 13, 2004;
#6,721,051




PMT

Translation stage to
control incident angle DS

_ Motor Control Unit
Rotational stage

Scattered light optics

Analyzer

Detector Retarder

Incident light optics

Scattered light
from particles

Solution with
nanoparticles

Metal
thin film

Polarizer
ight source

Light source

With M. Francoeur, R. Vaillon, M. Aslan
Nano-Scale Diagnostics and Harvesting




PAST STUDIES AT RTL i |

|~ Focused MICROTECHNOLOGY AND MEMS

Thermal Transport
for Applications
in Nanomachining
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Patent by
Vallance, Rao, Mengii¢
December 9, 2003; #6,660,959




CURRENT STUDIES AT CEEE

#RADIATIVE TRANSFER
#EM-WAVE SCATTERING
#NANO-SCALE ENERGY HARVESTING

p
v
#SUSTAINABLE BUILDINGS re——
#ENERGY EFFICIENCY —onERSITT
#HUMAN-BUILDING INTERACTIONS

#OPTICS IN BUILDINGS

#COMFORT
#SERIOUS GAME

Energy Efficiency in New and Renovated Buildings
Thermal and Visual Comfort

Integrated Engineering and Architecture
Sustainable Materials
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Center for Energy, Environment and Economy: CEEE/ECEM

.... We consider living in harmony with the nature and the
development of the strategies to overcome the negative impact of
the climate change on our surroundings as the meaningful
objectives for all of our activities...

CEEE at OzU was established in 2009 at OzU to focus on Energy,
Environment and Economy and to be a depository of
engineering and business knowledge in Turkey for both
fundamentals and real-world applications.

Along this line, CEEE aspires to develop solutions and
strategies to avoid the negative impacts of climate change to
our surroundings. This is only possible with a participative
approach by all interested parties, not necessarily only from
Turkey, or from the rest of the World.

http://www.ozyegin.edu.tr/energy
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RADIATION TRANSFER & LIGHT SCATTERING
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THERMAL SCIENCES FOR UNDERSTANDING CC

Reflected Solar Incoming 235 Outgoing
Radiation Solar Longwave
107 Wm* Radiation Radiation

342 Wm 235 Wm™

Reflected by Clouds,
Aerosol and

Atmospheric Emitted by
.. Gases Atmosphere

77

165

Emitted by Clouds

Absorbed by Greenhouse
67 Atmosphere Gases

324
Back
Radiation

FAQ 1.1, Figure 1. Estimate of the Earth'’s annual and global mean energy balance. Over the long term, the amount of lcoming sofar radiation absorbed by the Earth and
atmosphere s balancad by the Larth and atmosphere releasing the same amouwnt of outgoing longwave radiafion. About half of the incoming solar radiation is absarbed by the
Earth'’s surface. This energy s fransferred fo the atmosphere by warming the alr in contact with the surface (thermals), by evapotranspiration and by longwave radiation that is
absorbed by clouds and greenhouse gases. The atmosphere i turn radiates longwave aenargy back to Earth as well as out to space. Source: Kiehl and Trenbarth (1997,

Global cooling: increasing world-wide urban albedos to offset CO2, Hashem Akbari et. al, Climate change, June 2009.



CEEE/ECEM

Radiative Transfer
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M. Pinar Mengii¢ SIXTH EDITION
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PERSONAL INSPIRATION

VITRIVIUS: ARCHITECT OF ROME

VITRUVIUS
UNDER THE PROTECTION OF CESAR AUGUSTUS X}Egl—?ﬁf@g’?{?}(ﬁ
15t Century BC to 1%t Century AD | e

An architect should be...

INGRID D, ROWLAND
THOMAS NOBLE HOWE

l Loand by

The science of optics enables him to introduce with judgment
the requisite quantity of light, according to the aspect.



WHY SUSTAINABLE BUILDINGS?

Energy efficiency!

Low Hanging Fruit... Steven Chu



ENERGY MODALITIES

Harvesting Rejected Energy

Estimated U.S. Energy Use in 2013: ~97.4 Quads . 'ﬁaa'{.‘-’{,?,a A

Net Electricity
Imports

Solar 0.0849
0.320

Nuclear Electricity

8.27 : Generation

12.4

Rejected
Energy
59.0

Energy
Services
384

Industrial
24.7

— Buildings

related!

Trans-
portation

Petroleum e

Energy efficiency!

lows of energy through the U.S.economy.The light gray bands on the right indicate energy that performs no useful service (i.e.,

. e dark gray bands on the right indicate energy that is used in the residential, commercial, industrial,and transportation sectors. Note
that roughly 88 percent of the energy that presently enters the U.S.economy involves combustion of a fuel, which releases carbon dioxide to the
atmosphere (1 quad is 102 BTUs or 293 TWh). SOURCE: Lawrence Livermore National Laboratory, https://flowcharts.linl.gov/.

CEEE/ECEM



ENERGY USE IN BUILDINGS IN THE USA

(quadrillion Btu)

BUILDINGS SECTOR PRIMARY ENERGY CONSUMPTION

Actual

0 i T T T T T T T T I
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

NATURALGAS ™ oOIL | coAL ™ HYDRO. | OTHER RENEWABLES M NUCLEAR



COST OF ENERGY

Marine: wave | | ———— el 789 +9%,
Marine: tidal : ' 1,049 +9%
STEG: LFR | m

|
rabolic trough + storage ! e e ]
STEG: parabolic trough + storage | +587,
abolic trough | e
STEG: parabolic trough | _5e,
STEG: tower and heliostat storage :I' -18%
FV: thin film : !
PV: c-5i ]
PV: ¢-5i tracking _
Biomass: anaesrobic digestion |
Biomass: gasification :
Geotharmal: binary plant |
Biomass: incineration
Wind: onshore |
Landfill gas
Municipal solid waste 7
Geothermal: flash plant &

Small hydrao 7
Large hydro ¢
Nuclear ]
Coalfired ; [ +1%
Natural gas CCGT Ji +2%
0 100 200 300 400 500

Bloomberg New Energy Finance. Levelised Cost of Enengy Update 03 2012
hitp'/www bnef com/W hitePapers/download/114 (Bloomberg New Energy
Finance, 2012).

CEEE/ECEM



MODALITIES FOR ENERGY RESEARCH

(1) Energy Generation (2) Energy Conservation

(3) Energy Harvesting (4) Energy Efficiency



MODALITIES FOR ENERGY RESEARCH

(1) Energy Generation

(2) Energy Conservation

(3) Energy Harvesting (4) Energy Efficiency

v

Depends on effective
transfer of energy

Radiation Transfer:
Far-fleld and Near-field

OPTICS

v

Sustainable Buildings

Integrated Architecture and
Engineering

Comfort, Innovative financing, Risk
analyisis, Radiating Cities

BUILDINGS @M



ORIGINAL CEEE FOCI

Energy Harvesting: o .
Solar PV/TPV Radiative Cooling

Solar Concentrating Systems for Buildings

Advanced Materials Nanotechnology
System Integration Financial Systems

===  BUILDING INTEGRATED SYSTEMS



THE FOCUS




OPTICS AND BUILDINGS

ME QM

RTE

NS CFD/CHT




OPTICS AND BUILDINGS
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FUNDAMENTAL STUDIES NEEDED FOR COMEORT

INDOOR/OUTDOOR ENVIRONMENTAL

L
QUALITY GHT

SCATTERING

AIR
QUALITY

Aerosols/Pollutants

Ai Relative
ir )
Temperature el
Air co/co2
Velocity
Clothing Mean Radiant Volatile organic
Insulation Temperature compounds
Operative
; Second-Hand Smoke
Metabolic Temperature

ERING

THERMAL SCIE

RADIATION TRANSFER OPTICS

ARCHITECTURE



Center for Energy, Environment and Economy
@ Ozyegin University

A Sustainable Energy Center!

Ozyegin University Campus View (in 2011, there was nothing in this view!)

Solar PV, Green Roofs, Solar Shades, Facades, Smart Automation...




FROM SCIENCE TO SOCIETY

DEVICES, MATERIALS & METHODOLOGIES

SCIENCE & ENGINEERING
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CEEE PROJECTS ON
ENERGY EFFICIENCY FOR BUILDINGS

7 oo \BRICKER

SEVENTH FRAMEWORK Demonstration for Buildings ~ ENERGY REDUCTION IN PUBLIC BUILDING STOCK
PROGRAMME

EU
P Tive | ey




FROM SCIENCE TO SOCIETY

NUMBER OF
BUILDINGS TO
IMPACT

19.000.000

Number of Buildings

1.000.000

. INNOVATIVE PRODUCT  DEVICES, MATERIALS & METHODOLOGIES

Complexity level

for Energy Efficiency I
Concepts -

‘- Energy Harveshng

. Energy Efficiency

R > . Renewable energy
}\'A\“E\IT%VS\g I.EOCGo s il «apphcahons -

« Human centric
interfaces

10

c/nnect

smp .- . R
w'/ . = Deslgp thinking connected networks

100

lNNOVATIVE lDEAS FOR
COHERENT IMPROVEMENTS

COMPLEX ENGINEERING
BASED INNOVATIVE COHERENCE h
SIMPLE INNOVATIVE

I N'E'E'D
New Energy Efficient

Demonstration for Buildings

FUNDAMENTAL IDEAS
. SCIENCE & ENGINEERING

1.000

b Triee

CEEE/ECEM



ENERGY EFFICIENCY FOR NEW BUILDINGS

OZYEGIN UNIVERSITY: SCOLA BUILDING

SEVENTH FRAMEWORK New Energy.Efficient -
PROGRAMME Demonstration for Buildings
NEED4B

FP7-PROJECT
TURKISH PARTNERS: OZU-FIBA-B.DESIGN



Ozyegin Univ Campus

Enerji IzZleme Sistemi
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NEEDA4B is a an EU-FP7 Project, and applied
to one of the campus buildings, SCOLA, at
Ozyegin University in Istanbul.

The measurements over the last two years
reveal that SCOLA has very low energy

density, only 57 kWh/m?year.
A typical academic building in Turkey uses

255 kWh/m?%year in the 2. heating zone.

The real-time measurements of the SCOLA
building indicate far better results
compared to the different buildings in the
university campus, which have been
rewarded with LEED Gold or Silver.

N'E'E'D'4B

New Energy Efficient
| Demonstration for Buildings




BUILDI

TOOLS FOR
ENERGY EFFICIENT N N BIM SELECTION
NEW BUILDINGS ‘ '

LCA/LCC STUDIES ) LCA/LCC STUDIES

. I
u
*||I

COST EFFECTIVENESS

ENERGY PERFORMANCH]

QUALITY

USER N TIME OF DELIVERY

REQUIREMENTS

ENVIROMENTAL IMPACT

SUSTAINABILITY

<.|

EMBEDDED MONITORING (INTERNAL

)
s R D
MONITORING

AND REFLECTIVE ENGAGED MONITORING

S .WMMWFWMW

INDEPENDENT MONITORING (EXTERNAL)

ABRIC AND SY Vi N-USE MONITORIN
PERFORMANCE EXTERNAL

With Yasemin Somuncu,
Architect, CEEE/ECEM.



Design Statement

1. South facade buffer zone

2. Solar Gain Control / Summer horizontal
shading elements

3. Solar Gain / Winter horizontal shading
elements

4. Exhaust during summer




Full Building Energy Simu
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Innovations & Progressive Technologies

SELI Power Curves with Integrated PV System

400

~— ! | | PV Production

PV PANELS

Lighting
Consumption

120 kWp
CAPACITY

Performance Values

SCOLA Load Curves with PV production in

October

L
CEEE/ECEM



Innovations & Progressive Technologies
LED USAGE

3,3 — 5,8 W/mZ ENERGY DENSITY




DESIGN AND COMPARISONS

|[Measurement Subjects | Temp. [°C]
|Measuremen t Point 1 | 36,2
Measurement Point 2 33,8

|Measuremen t Point 3 | 2986
asurement Point 4 256
easurement Poin 36,0

TEMPERATURE AND IR-CAMERA
MEASUREMENTS

With Guven Fidan, OzU, CEEE, MSME 2016.

V' A~
3
CEEE/ECEM

3.0



IATION
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THERMAL COMFORT VIA CFD w/RA

0818

0728

0.637

0.365

0.274

GUVEN FIDAN




THERMAL COMFORT VIA CFD w/RADIATION

Enviromental
Pressure

Architectural Details

Inlet Flow Rate 1:1 Scale — 3D Model

Outer Wall Material Properties

Condition
Boundary Conditions

Buissadoid-aid

Mesh Discretization

Simulation Results

Bu1ss820.1d-150d

Thermal Comfort Results

.200

0.180

0.160

0140

0.120

0.100

0.080

0.060

0.040

0.127 mis [o020mis| [0018ms 0.020

0
Velocity fm/s]




Measurements

With Glven Fidan, OzU, CEEE, MSME 2016.

Computational Fluid

Dynamics
Measurement Subjects | Temp. [°C]
Measurement Point 1 18,4
Measurement Point 2 213
Measurement Point 3 24 1
Measurement Point 4 26,7




TOTAL SAVINGS AT SCOLA: 200,000 USD/year

400.000

350.000 -

300.000 -

250.000 -

200.000 -

150.000 -

89.414

.

AB1 SCOLA

AB1: 134 kWh/m2/year = SCOLA: 57 kWh/m2/year

100.000 -

50.000 -

0 -

Typical Academic Building in Turkey (TAB): 220 kWh/m2/year

SAVINGS: %60 vs the best %75 vs the avg



ENERGY APPLICATIONS AND RADIATIVE TRANSFER

ADNAN MENDERES UNIVERSITY

MEDICAL SCHOOL BUILDING

\BRICKER

SEVENTH FRAMEWORK ENERGY REDUCTION IN PUBLIC BUILDING STOCK
PROGRAMME

BRICKER
FP7-PROJECT
TURKISH PARTNERS: OZU-ADU-ONUR ENERGY



BRICKER aims to develop a scalable,
replicable, high energy efficient, zero

05
Y
\\ emissions and cost effective system to
\ refurbish existing public-owned non-
residential buildings to achieve at least

e DURATION: 4 YEARS (2013-2017)
EU CONTRIBUTION: 8,6 million €
TOTAL BUDGET: 12,9 million €

 ADU BUILDING BUDGET: 2,2 million €
* EU CONTRIBUTION: 1,4 million €



BRICKER aims to develop a scalable,

replicable, high energy efficient, zero
emissions and cost effective system to
refurbish existing public-owned non-
residential buildings to achieve at least
50% energy consumption reduction.

\

‘BRICKER

ENERGY REDUCTION IN PUBLIC BUILDING STOCK




N
N\
“"BRICKER Monitoring and Performance Evaluation of

ENERGY REDUCTION IN PUBLIC BUILDINGS STOCK

Adnan Menderes U Demo Building before Renovation




20 modules of the solar collector system PTMx-36 (SOL): Phase 1
Ground installation over seperate foundations for each plate

. *-—'r\ﬁh‘\'i'ﬂ‘in'r‘. s
e

Lo
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HORIZONTAL SUN SCREEN
Aluminium sun breaker simulation

via ShadowFX V3
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INNOVATIVE, SUSTAINABLE AND LIGHT WEIGHT VENTILATED FACADE
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"BRICKER

ENERGY REDUCTION IN PUBLIC BUILDING STOCK

OPTICS & BUILDINGS
TOTAL SAVINGS (ESTIMATED): 500,000 USD/year

CEEE/ECEM



BEHAVIOR BASED MEASUREMENTS AND
IMPLEMENTATIONS

0
E S



OPTICS AND BUILDINGS
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OPTICS AND BUILDINGS

reom

ME QaMm
RTE COMFORT

AESTHETICS
&
ETHICS

‘ ENERGY J
EFFICIENCY

NS CFD/CHT




. AND BUILDINGS

reom

ME QaMm
RTE COMFORT

AESTHETICS
&
ETHICS

‘ ENERGY J
EFFICIENCY

NS CFD/CHT




[BEHAVIOR AND BUILDINGS
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ENERGY AND BEHAVIOR

OZYEGIN UNIVERSITY ENGINEERING BUILDING

O VO

CEEE/ECEM

TRIBE
HORIZON 2020 PROJECT
TURKISH PARTNER: OZU



BIG PICTURE: SMART INTEGRATION of TECHNOLOGIES

Drawing by: Ebru Tatar, MSME 2018. Elif Tungel, MSME 2018
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e Skin conductance e e
* Breathing patterns
* Facial recognition

e HVAC
e Lighting
* Acoustics

«Change is detected!»

e WiFi
e Bluetooth
* Local networks

 Heart-rate metrics
e Tracking motions
 Muscle effort




(°C]

k)
=
3
1)
Q
£
S
o]
ke,
('

30
28

Complex Thermal Comfort?

Uncbmfortably hot

( Comfortable )

Acceptable

Uncomfortaply cold

14 16 18 20 22 24 26 28
Interior air temperature t, [°C]

Uncomfortable

) |
Comfortable

—— Uncomfortable

147 16 18 20 22 24 26 28

Interior air temperature t [°C]

Relative humidity ¢ [%

(°C]

Ceiling temperature t_

100

20
10

40
38

Uncomfortably moist

,\ \

\
\ Comfortable\
’w\ \'
\ .\
\\ = \
—\
Uncomfortably ™\

Acceptable

dry

14 16 18 20 22 24 26 28
Interior air temperature t [°C]

Uncomfortably hot

Acceptable |

\

| Com-
| fortable

|

22 |Uncom- ) | L [

)+ 9
20 'for‘.lt)ly cold \

S W |
14 16 18 20 22° 24 26 28
Interior air temperature t [°C)

Air Temp. Activity

Air Air
EEOE EEYE
Humidity Velocity

Mean
Radiant
Temp.

Clothing




SYSTEM ARCHITECTURE
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Drawing by Ebru Tatar, MSME 2018. Elif Tuncel, MSME 2018; for Schneider Final



CFD and Star-CCM Thermal Comfort Wizard

Ozyegin University students:

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



Temperature of surroundings
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Temperature of |
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Ozyegin University students:

Ebru Tatar, MSME 2018.
Elif Tuncel, MSME 2018
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Office Workstation

The modern version of a carpenter's workshop.
Except less is crafted and more is modern.

Upgrade fo LCD
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OTHER

CEEE BUILDING RELATED
FUNDAMENTAL RESEARCH

Sustainable Building Materials
Radiative Behaviour of Compact Systems
Biologicaly Inspired Near-Field Radiative Transfer

Radiative Cooling (OzU, SU, BU)



RADIATIVE COOLING




RADIATIVE COOLING: SPECTRAL WINDOWSC
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EFFECT OF PARTICLES ON SPECTRA

Comparisons as a function
of particle size

Reflactance (%)

T T
Coarse (75-250 micrameter)
Fine (0-74 micrometer)
Fine {less than 2 micrometer)
Crystal

5 10 15 20 25 30
YWavelength (um)

Effect of Particle Size on Radiative Cooling
(TiO2 as a pigment),

plotted by Matlab, Data has taken from
http://speclib.jpl.nasa.gov/search-1



MATERIALS USED FOR BUILDINGS (OzU) 2016, 2017

XPS=
Extruded Polystyrene DoraneE Sl
Foam<< Powder
Coated XP5 Perlite Pumice
Cement ‘ Bioinsulation
Composite
Materials
EPDM=
Black Membrane
Painted and Coated
bioinsulation panel

Red Membrane

Family and Menguc; 2016




MODELING NEAR-FIELD RADIATION TRANSFER

Applications of
Near-field
radiative
transfer...

Integrated Nanophotonics

. pemraion Source: Google image
Energy Harvesting

Source: Google image Thermal Therapy

Source: Google image

318 nm

i 65 nm

<> <>
65 nm 65 nm

Biologically inspired radiative cooling
Left: Photo of Superb Starling of Tanzania bird, middle: Morpho butterfly, Photographed by M. Pinar Mengiic,
right: schematics of Morpho butterfly structure.
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RADIATIVE COOLING: VIA NEAR-FIELD EFFECTS

HOW TO USE NEARFIELD RADIATIVE TRANSFER FOR COOLING?

(©) (d)

Azadeh Didari, PhD 2016, Ozyegin University; Senior Researcher, 2016-2018.



NF-RT-FDTD Code

NF-RT-FDTD Algorithm

Check to see if the fields
are solved for the entire
duration.

Step 1: Initialization,
define constants, grid

size, etc.
Initialization of the problen :
> > NF-RT-FDTD is a
11 ‘ 1.2 ‘ 1.3 .
y _ code which solves
Material
Constants: cy e roperties: o
poents | Gridsize: || ProPeris near-field thermal
etc.. Dx, Dy, Dz constants, . .
End. etc emission and
Output: LDOS/Heat Step 2: Define the . .
Flu profils for cource, set up the radiation problems
near/far field Boundary conditions f 1 .
problems. and discretize (0] 1near and non-
electric and . .
magnetic fields both llneaI‘ nature n
in time and space. .
Step 3 : Evaluate LDOS and con lpleX geOIIletrleS.
heat flux.
2.1 2.2 2.3 2.4
3.1 } 3.2
f Define the Set up the Discretize
source of bounl:iary the electric & Apply the
. excitation (eg. L. magneti boundary
Obtan,l Add FDT to Ricker COI‘ll(ijl]:\(/)[lE; (ee: ﬁe]dasginetircne conditions.
Green's Maxwell's wavelet, etc..). : and space.
Functions of equations
E-and H-Fields 1 ’

Azadeh Didari, PhD 2016, Ozyegin University; Senior Researcher, 2016-2018. ‘gg
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OZYEGIN UNIVERSITESI

Azadeh Didari, PhD 2016, Ozyegin University; Senior Researcher, 2016-2018.



World University Ranking

llk kez 2010 yilinda Endonezya
Universitesi tarafindan
olusturulmus

_ ‘GreenMetric Dunya
Universiteler Surdurulebilirlik
Siralamasr’

cevre, ekonomi ve esitlik

kavramlarina odaklanarak
ddnyanin en gevreci

yuksekogretim kurumlarini

Yapi ve Altyapi, Enerji ve
Iklim Degisikligi, Atik, Su,
Ulagsim ve Egitim
bagsliklarinda degerlendiriyor.



Greenmetric 2015

Dunya Siralamasi

ilk 10:

1. Uni. of Nottingham
(Ingiltere)

2. Uni. of Connecticut (ABD)

3. Uni. of California Davis
(ABD)

4. Uni. College Cork (irlanda)

5. Uni. of Oxford (ingiltere)

6. Uni. of California Berkeley
(ABD)

7. Uni. of North Carolina
Chapel Hill (ABD)

8. Uni. of Bradford (ingiltere)

9. Uni. de Sherbrooke

(Kanada)

10. Northeastern Uni. (USA)

/

Turkiye Siralamasi:

Ozyegin Universitesi genel
siralamada ikinci olurken Enerji ve
iklim Degisikligi kategorisinde;
duinyada 170. Turkiye’de Birinci

sirada yer aldu.

Yesil Binalar / l

Sera Gazi
Salinimini
Azaltma

Politikasi

Enerji Tasarrufu
Programi

Enerji

Kullanim
Politikalari

|

Enerji
Verimli
Cihazlari
n

v Kullanimi
Yenilenebilir

N

iklim
Degisikligin
e
Adaptasyon

v

Toplam Enerji
Kullanimi
(birey bazinda)

http://greenmetric.ui.ac.id/overall-ranking-2016/



Neden Ozyegin Uni

(Green
Meltric

World University Ranking

Capacity Building, Collaboration, and Innovation for

Sustainable Development
ISCN and GULF Universities Share Sustaimsbic Campus Best Fractices
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258 Webster University

259 Universitat Rovira i Virgili

Ozyegin University

Energy and

Climate

Change
556 795 1275 355 452 364
545 900 1350 275 152 549

261 University of lllinois Springfield

262 lllincis State University

710 703 1275 325 376 354

435 922 1500 325 2671 389



Greenmetric 2016 Tirkiye Siralamasi:

Dlinya Siralamasi

ilk 10:

1. Uni. of California Davis
(ABD)

2. Uni. of Nottingham

3. Wageningen Uni. &
Research (Hollanda)

4. Uni. of Connecticut
(ABD)

5. Uni. of Oxford (ingiltere)

6. Uni. fur Bodenkultur
Wien (Avusturya)

7. Keele Uni. (ingiltere)

8. Uni. of California
Berkeley (ABD)

9. Nottingham Trent Uni.

(ingiltere)

10. Newcastle Uni. (ingiltere)

GreenMetric 2016 Siralamasi'nda
2 .. T . ) ) Ozyegin Universitesi
Ozyegin Universitesi vl dnvrsteer aasnc
Turkiye’den bagvuran vakif i e
universiteleri arasinda Uguncu

indikatorlere gore:

Su: tUm Universiteler arasinda Birinci;

Egitim: 6zel/vakif Universiteleri arasinda Birinci;
Ulasim: ézel/vakif Universiteleri arasinda ikinci;
Yapi ve Altyapi: dzel/vakif Gniversiteleri

arasinda Ugiincii;

Enerji ve iklim Degisikligi: 6zel/vakif Giniversiteleri
arasinda Uciincii;

> Atik: 6zel/vakif Universiteleri arasinda Dorduncu.
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http://greenmetric.ui.ac.id/overall-ranking-2015/



Calismanin amaci ve ulasiimak istenen
hedefler nelerdir?

Son vyillarda 6nemi daha da vurgulanan cevre ve surdurilebilirlik
yaklasimlari, bu konularla yakin iliskisi bulunan cevre kalitesi ve

kullanici memnuniyeti alanlarinda da arastirma ve uygulamalarin
artmasina neden olmustur.

Bu baglamda, arastirmanin temel amaci

kullanici-cevre-mekan arasindaki karsilikh etkilesimin arakesitinde
bulunan dis mekanlarda kullanicinin mekédnsal deneyimleri ve

bunun mikro iklimsel cevreyle olan iliskisini KSD cercevesinde
dikkate alan bir calisma yurutmektir.



GIRDILER  ARACLAR

Belge,
Ekipman,
Olcme aledti
Cihaz

Bilgi

R=a ol

vd.

Doc. Ozgiir Gécer, Mimari

Calismanin modeli ve dnerilen yontem

e 11l
. 51
Yerinde Olclm konfor
v
Benzetim
Cahsmalar Mekin
Dizimi
Matematiksel
Modeller
kKullama
Memnu
AnketiiGozlem niveti
Gorisme B !
Garintileme Kullanic
Araclan takibi

SORUN

AMAC

YONTEM

SOMNUC

Yerleskelerde batincil KSD
calismalannin yetersizligi

,

Yerleskelerde kullanicimin mekansal
deneyimleri ve bunun mikro-iklimsel

cevreyle olan iliskisini incelemek

!

Yerleskelerde kullanict memnuniyetini
mikro-iklimsel ve mekansal
degiskenlerle agiklayan bir yontem
gelistirmek

!

Gelistirilen modelin bir Gniversite
yverleskesinin dis mekanlannda
uygulamak

v

Kampis binalannda dis mekan
tasanmina girdi olusturacak dlcitler
belirlemek

YONTEMIN
SINANMASI



DATA SOURCE SURVEYED TOPICS

SURVEY —
~— »  USER SATISFACTION
——
© w—
MEASUREMENTS
- | SPACE SYNTAX AND
4 BEHAVIOURAL MAPPING
i
SURVEILLANCE S e
BIO-METEOROLOGICAL
\~7 5  ASSESSMENTS
N —
7 T4 Questionnaire Survey
— Meteorological Measurements
CFD Analysis
SITE AND BUILDING
RELATED DATA
I.U' 7 USERTRACKING
7 -
INTEGRATING
SURVEYED
TOPICS
Spatio-temporal T

Dog. Ozgur Goger’ Mimari mapping method



NEAR-FIELD RADIATIVE TRANSFER RESEARCH AT CEEE/OzU AND IN TURKEY

Nano-Scale RADIATIVE
TRANSFER
MEASUREMENTS

NEAR-FIELD Nano-Scale DEVICE
RADIATIVE TRANSFER
DEVICES and APPLICATIONS

FABRICATION

M.Pinar Mengti¢/OzU

M.Pinar Mengli¢/OzU
Tuba Okutucu/METU

Hakan Ertiirk/BU
Tuba Okutucu/METU

Zafer Artvin /METU
Reha Denker/METU
Begum Elcioglu/METU

______________________________________________________

David Kurt Webb/OzZU

e e {

FLUCTUATIONAL COMSOL Multiphysics

ELECTRODYNAMICS

NEAR FIELD RADIATON
TRANSFER CALCULATIONS

PLASMONIC EFFECTS FOR
NANO-SCALE COOLING

Tuba Okutucu/METU

Mathieu Francoeur/UTAH

Kursat Sendur/SU
Ali Kosar/SU
M.Pinar Mengtic/OzU

Azedeh Didari/OzU . L -
Vincent LOKE

. Eren Yalcin/OzU-SU
Sina Moghaddam/BU e i @Sl

M.Pinar Mengti¢/OzU

Todd Hastings/UK

Gazi Huda/UK
F. Khosroshahi/BU

N Hakan Ertiirk/BU ]

CEEE/ECEM



SUSTAINABLE ENERGY IN BUILDINGS RESEARCH AT CEEE/OzU AND IN TURKEY

HIGH PERFORMANNCE

NEW BUILDINGS SUSTAINABLE

SUSTAINABLE ENERGY FOR

; ‘FP-7 NEED4B’ ; FINANCE
| “SCOLA OzU” ; BUILDINGS AND NSF/TUBITAK
- [pmar Mengisrow | | cITES
i || Yasenin Somuncu i
i Saadet Ozkan i Godfried Augenbroe/
: i GT
i . . | Rifat Ocal/OzU
: Sahin Caglayan !
: Utku Simitli |
i Burak Sefer i ____________________________
| Gliven Fidan .
! Doga Gizem Memis |
s i RENOVATION OF A GAME AND APPS
MEDICAL SCHOOL FOR ENERGY EFFICIENCY
BUILDING ‘Horizon 2020’ TRIBE LOGISTICS/ISTANBUL

“FP7-BRICKER”
ZERO ISTANBUL 2050

DHL 2011-2012

IBM 2010-2013

Yunus Cengel/ ADU

Onur Gunder

M.Pinar Mengii¢/OzU Cem Keskim
Cem Dogan Sahin

Layth Ismael i T
s Belinelg 0. Hayder Mohammad Elif Gizem Tuncel

i || M.Pinar Mengtic/OzU ||

M.Pinar Mengti¢ / OzU i

CEEE/ECEM
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INSAN - BINA
ETKILESIMI

@ Ozan Keles
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@ Rusen Can Acet y
@ Cem Keskm
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e OzglJrzGoger i
2 aw @kullanici davranig modelleri
@ G Gigdm Tuncel
@ Ebiu Tatar
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@ Ozgiir Ertung

[ ] Serdav Celik @ yeni malzemeler

@-Roxana Famlly ® endstriyel
s uygulamalar
@iisad Sendur o
wdSendic @ |SINIMSAL TRANSFER
@ Altug Basol -

@Hakan Ertirk—~ @ gunes enerjisi
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/ @ '1sinimsal soguma

|
@ Layth ismael Al-Gebory
@ Haydér Noori Mohammed

@ Faizen Siddiqui
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'.Ozgijr Géger

@ Elif Gizem Tuncel

| | @ Ebru Tatar
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®Burak Sefer ||| e
@ UtkuSin |
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@ Mehmet leat Ocal

® Surdurulebvllr fmans
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@ Yasemin Somuncu

@ entegre sistemler
. ize| Elmas

@ Ali Can Yelekgi
® Cem Dogan Sahin
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@ gercek'zamanli izleme

@ tarihi binalar @ biitiinfesik tasarim metodolojisi

NANO - BOYUT
TERMAL
BILIMLER

@ nano sensor
@ Azadeh Didari
@ Kirsad Sendur
®.Nazli Donmezer

® parcacik yiizey etkilesimi

O-Elif Begum ElQloqu
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—_—<—+/|\BILIMLER

nanoteknoloji bazli uygulamalar

® Vlncent Loke
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@ Kurt Webb @ nano akigkanlar

o-Layth Ismael AlGebory 1~
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@ Tuba Okutucu ® Zafer Artvin



FUTURE OF CEEE

#RADIATIVE TRANSFER
H#EM-WAVE SCATTERING
#NANO-SCALE ENERGY HARVESTING

#SUSTAINABLE BUILDINGS
HENERGY EFFICIENCY
#HUMAN-BUILDING INTERACTIONS
#OPTICS IN BUILDINGS

#COMFORT

#SERIOUS GAME

#DIGITIZED BEHAVIOR
#COLLABORATIVE MULTIDISCIPLINARY STUDIES
#COMPLEX SYSTEMS AND CONNECTIVITY



www.ozyegin.edu.tr/energy
pinar.menguc@ozyegin.edu.tr

mpmenguc.com




