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* The TTIS, Transportation Technologies and Intelligent Automotive Systems R&D
Center, founded in 2009.

* TTIS aims to be a World Wide recognized a Centre of Excellence in the field of
Intelligent & Clean Transport Systemes.

. 3Hlke Innovative and Sustainable Electrical and Hybrid Vehicle Technology
Development & Clustering Center established in 2014, with ISTKA supy
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>/ TTIS is only university member of ERTICO, European
Intelllgent Transport Network from Turkey.

EGVI
e sereenereer TTIS is only university member of EGVIA from
Turkey.

Member of OTEP Automotive Technologies Platform in Turkey.

2 Member of AUSDER, Intelligent Transport Association

A U 8 b E R
Akl Ulagim Slatamler| Darnadi



,_m
TIS

TRASPORTATION TECHNOLOGIES AND INTELLIGENT AUTOMOTIVE SYSTEMS
APPLICATION AND RESEARCH CENTER

— ISTANBUL —
OKAN UNIVERSITESI

Engineering Faculty Laboratories Affiliates with TTIS

* Automotive Prototype Research Lab.

* dSPACE Battery Emulator System Lab. for testing BMS.
 MIL-SIL-HIL Systems Lab.

* Autonomous Vehicle Sensors & Design Lab.

* Power Electronics & Energy Conversion Lab.

* Advanced Electronics, DSP and Communications Lab.

* Mechatronics & Sensors Lab.

e Computer Aided Design Lab.

e Software Development & Game Design Lab.

* Heat Flow Testing Lab.

* 150 kW Electrical Machine Testing Lab. for Electric Vehicles.
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Engineering Faculty Laboratori
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HOST PC

dSPACE

ConfigurationDesk

MATLAB

Batarya Yonetim Sistemi Batarya Similatorii
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* OPINA “Open Innovation Autonomous Vehicle Development
Development and Testing platform”, IPA Il, EU Project, Prof. Dr. Semih

Bilgen, Prof. Dr. Orhan Alankus, (2018-2022)

* ileri Seviyede Otonom Otobiis Sistemi Gelistirmesi” Teydeb 1505, Proje
No: 5170067, Prof. Dr. Orhan Alankus (2018-2020)

* OptiTruck “Optimal Fuel Consumption with Predictive PowerTrain Control
and Calibration for Intelligent Truck”,H2020-GV6-2015, Prof. Dr. Orhan
Alankus (2016-2019)

* Dinamik ve Modiiler Akilli Batarya Yonetim Sistemi ;(ARDEB 1003), Prof.
Dr. R. Nejat Tuncay (2015-2017).

* Yiiksek Manevra Kabiliyetli, Endiistriyel ve Askeri Amagh insansiz Kara
Araci Platformu Tasarimi ve Gerg¢eklenmesi; ARDEB 1002, Dr. Omer Cihan
Kivang (2016-2017).
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Battery Related Activities & Capabilities e

ELECTRIC VEHICLE ENFRGY Hower Demand
MANAGEMENT SYSTEM

VEHICLE < :_ MANAGEMENT ECU
MODEL ROAD PROFILE SYSTEM

DRIVER ELECTRONIC
DEMAND BATTERY UNIT MACHINE

Brake, Gas etc.

DRIVER INFORMATION SYSTEM

Supported by TUBITAK, 115E100 Dinamik ve Modiiler Akilli Batarya Yénetim Sistemi, ARDEB 1003, 2015-2017
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Dynamic Li cell electrical model and SOC, SOH, RUL calculation OKAN UNIVERSITES]

algorithms were developed and embedded in dSPACE Scalexio System
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BATTERY MANAGEMENT SYSTEM

SoC

SoH — State of Cell

|

RulL

R-C

— OCV — Parameters of Cell

Kapasite |

_sv@ —

CELL & BATTERY MODEL
.~ |
ocvV —_l/> . SOH |
o
CELL EXPERIMENT BATTERY REAL TIME
RESULT MEASUREMENTS

BMS FUNCTION

OPTIMIZATION &
RESULTS

TUNCAY R. N., at all, "Review of the On-
board Estimation of Sate of Charge (SoC),
State of Health (SoH), Remaining Useful
Life (RUL) of Lithium-ion Batteries in
Electric Vehicles and, Hardware in the
Loop (HIL) Testing of Battery
Management Systems (BMS)” ELECO
2017, International Conference on

Electrical and Electronics Eng, Bursa,
Turkey, December 2017
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Nyquist Diagram for the Randles Equivalent Circuit OKAN UNIVERSITES|
-Zim
A
| @ = 1/RctCad
. m l Cai . '5';‘:/
W— —
Re >
Ro Ro + Ret Zre
/Z =R,
@ :_27[f The semicircle in the diagram =2 kinetic control region
Ca=Xc0 The linear part = mass transfer control region (diffusion)
R.=Z-R

R,: Electrolyte Resistance,

C4: Double Layer Capacity,

R.: Charge Transfer Resistance
Z,,: Warburg Impedance
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Without any overcharge

Battery Related Activities & Capabilities
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KAYPMAZ C.,TUNCAY R. N.” An Advanced Cell Model for Diagnosing Faults in Operation of Li-ion Polymer

Batteries”, IEEE VPPC2011,USA
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R.Nejat TUNCAY, BSc. EE (Yik. Mih, ITU), PhD. University of Manchester, U.K.

Orhan ALANKUS, BSc. MSc. Mech., (METU), PhD. Univ. London, Imperial College, United K.
Semih BILGEN, BSc. EE MSc.(METU), PhD. University of Manitoba, Canada.

Tevfik Akgilin, BSc. EE (YTU), MSc. and PhD. Computer, Istanbul Technical University, Turkey.
Gamze Gediz iLiS, BSc, Mech. 9 Eyliil Univ., MSc., PhD., Izmir High Tech. Institute, Turkey.
Omer Cihan KIVANC, BSc. EE (ITU), PhD. Okan University, Turkey.

Baris OZTURK, BSc. EE (ITU), MSc. and PhD. University of Texas A&M, USA.

Asli ERGUN, BSc. Chemical (METU), MSc. and PhD. Sunum Lab, Sabanci University, Turkey.
Burak Kelleci, BSc. MSc. EE (ITU), PhD. University of Texas A&M, USA.
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Contact

* nejat.tuncay@okan.edu.tr

e orhan.alankus@okan.edu.tr

eSetotodnler
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