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EV(Elektrikli Araclar) Kisa Tarihge

« 1832: Iskoc Robert Anderson sarj edilemeyen pil
ile beslenen ilk elektrikli aracigelistirdi

» 1834: Thomas Davenport bataryali ilk elektrikli
araci gelistirdi

» 1859: Gaston Plante sarj edilebilen kursun-asit
bataryayi kesfetti.

» 1881 de yandaki elektrikli tasit, Fransiz Gustave
Trouve tarafindan Uretilmistir. 16 km’lik seyahat
mesafesi ve 15 km/h’ lik hizi ile at arabalarinin
performansina yetisemeyince halkin ilgisini
cekmed..

 1889: Thomas Edison nikel alkali bataryasi olan
EVyapti.
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"BV (Elektrikli Arac;lar) KlsaTanhc;e

1897 de ilk ticari uygulama olarak

New York sehir taksileri Electric

Carriage and Wagon Company

tarafindan calistiriimaya baslandi

Hew ‘mrk Err_-.r Electn[: Ta:-:ls
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NEDEN ? 19.cu YizVil Sonu ve 20.ci
Yuz Yl Baslarinda satilan

otomobillerin cogu Elektrikli idi ?

NEDEN ? 1920 den itibarenelektrikl
araclar piyasadan cekildi ?

Bu Gunlerde NELER OLUYOR ?



FL EKTRIKL ARAC CAGI GELDIMI ?

* Performans (Verim, Hiz, Moment, .....)(+)
+ Maliyet (ilk yapim (-) +Isletme (+))

* Menazil (-)

 Basitlik (+), Bakim (+)

» (Cevre Dostu ? CO2, NOx, Atik Geri
Kazanim (+)

» Bilisim Cagina Uygunluk (+)
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« |gten Yanmall Motor +Aktarma Organlar + Egzoz (1400bilesen)
+ Yakit Deposu

« EVise Elektrik Motoru + Gug Elektronigi + Basit Digli Kutusu +
Batarya

 Karsilastirma
 Elektrikli itki sistemi ¢cok basit ve performansiustun.
« Verimi yuksek (kuyudan tekerlege)
 Batarya enerji depolama yetisi sinirli. Ancak hacim , agirlik
ve fiyat olarak iyilesiyor.
« CO2ve NOXsalimi gok dusuk (Elek uretim kaynaklari goz
onune alinarak )

17.01.2019 R. Nejat Tuncay 7



OKAN UNIVERSITESI Y INCITY

ISTANBUL

Pour the fuel in the power plants, not in the cars tank!
Comparison of well-to-whaeel efficiency diesal car vs. electric vehicle

“mssiong \ ull
g il o,  -36% H
Energy loss: refingry grul 8%
baltery  _29
Hactne modor

userur enery  40% @

oloctric vehicle

-12% -T3%
Energy loss:  refisary combustion engine

| 15% ©

Sources: KWO; Why sustainable mobility must be electric?, EET-2008 - Geneva - 11th - 13thMarch 2008
Efficient mobility Michael Kaufmann, Deputy Director SFOE, head of the SwissEnergy programme; EET-2008 - Geneva - 11th -
13th March 2008
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Elektrikli ve Hibrit Elektrikli AracSatis
(")ngiirii Degerleri (IEA2009)
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Elektrikli ve Hibrit Elektrikli Ara¢ Satis Ongorii

Degerleri (IEA,2018)

MNew Policies Scenario EV30@30 Scenario

rillion vehicles

2017 2020 2025 2030 2017 2020 2025 2030
BPLDVs - BEVY WPLDVs- PHEV MELCVs -BEV WLCVs - PHEY M Buses-BEV MBuses- PHEV M Trucks- BEV  NTrucks - PHEV

Motes: PLDVs = passenger light duty vehicles; LCVs = light commerdal vehicles; BEVs = battery electric vehides; PHEV = plug-in hybnd
electric vehicles.

Source: |[EA analysis developed with the IEA Mobility Model (IEA, 2018b).
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Elektrikli ve Hibrit Elektrikli Arac

Degerleri (Giobal Ev outlook 2018, IEA)
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» 2030 yilinda dolasimdaki elektrikli arac
sayisi 240 milyon ile toplamin %14 une
ulasacaktir.

» OnUmUizdeki 2 yil icersinde 340 yeni
Elektrikli Aragc modeli piyasaya ¢ikacaktir.
(Mc. Kinsey, Kersten Heineke)
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Ticarilesen Elektrikli Kamyonlar
(Global EV Outlook 2018, IEA)

Range (km)

VIWEMAN City track

Cummins ﬁ:'.EEIS

17.01.2019

2019 2020 2021
Year
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omonvesrssIGten Yanmall Motorlu Tasitian Stmmic v
Yasaklayacak Ulkeler

(Global EV Outlook 2018, IEA)

Global EV Outlook 2018 © OECD/IEA 2018

Towards cross-modal electrification

Table 2.3 » Announced sales bans for ICE vehicles

Country 2025 2030 2032 2040 2045

France I

Ireland @

Netherlands [ ]

Norway ®

Slovenia [ ]

Sri Lanka 9

Sweden 9

Scotland .
United Kingdom ®

@ ICE sales ban or 100% ZEV sales target © Fleet without ICEs

17.01.2019 R.Nejat Tuncay 14
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Yerel Yonetimler Yasak Getiriyor

Local jurisdiction 2024 2025 2030 2035 2040

Athens ®
Auckland

Balearic Islands ®
Barcelona

Cape Town

Chinese Taipei
Copenhagen

London

Los Angeles

Madrid

Mexico City

Milan

Oxford

Paris ]
Quito

Rome ]
Seattle

Stockholm

Vancouver

o0
o000 .=.I. 00 00 o

@ Diesel access restrictions @ |CE access restrictions
@ Fossil-Fuel-Free Streets Declaration @ ICE sales ban
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Classification of the vehicles:

>

L)

» ICE (Internal Combustion Engine Vehicles; Gasoline, diesel, biofuel, hydrogen,
CNG etc.)

HEV (Hybrid Electrical Vehicles)

PHEV (Plug-in-Hybrids)

EV (BEV — Battery Electric Vehicle)

Range Extender EV

L)

e

*%

e

*%

e

*%

e

& %

** FCEV (Fuel CaOEElectic Vehicle) HEV PHEV EV-FCEV
A A A A
4 \V N/ Y \
Type Conventional|| Micro Mild Full Plug-In || Electric
Vehicle || Hybrid Hybrid Hybrid Hybrid || Vehicle
Function Engine start ~ Start-Stop Start-Stop Start-Stop Start-Stop E-Drive
(Regen braking) Regen braking Regen braking Regen braking > 100 km
(Boost) Boost Boost

(E-Drive, 2 km) E-Drive, 20 km

17.01.2019 R. Nejat Tuncay 16



SMART &i1p 4

OKAN UNIVERSITESI

ISTANBUL

o AA - DA |Harici Baglanti
Standart Sarj Baglantisi {(100V/220V)
CAN
Yardimci DA - DA
Batarya Cevirici
EPS A ) BE‘ltal}fa‘ _ On—Boar(.:I Sarj
e Yonetim Unitesi Aleti
= P
| |
Elektrik Z ' J CAN
M Klima ¢ $
otoru EKU Batarya Batarya o
Gaz Pedal I- izleme Unitesi | | izleme Unitesi [SUrus
Bataryas
Hidrolik ; Batarya Batarya
Fren EV - EKU MD@'G Madiili
Pompasi .
Sinyal ) I I
Kolu ! Hizh Sarj
Klima o Isttici Baglantisi
| Koempressoru
Temassiz Sarj
Yari-iletken eleman kullanan uygulamalar (Temas Halinde Sarj) |
AA=DA Sar]

Elektrikli Ara¢'a 6zel uygulamalar stasyonu

17.01.2019 R.Nejat Tuncay 17
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I. Constant Il. Constant I1l. Reduced
Torque Region Power Region ‘Power Region
- P >~:< -
1.0 --------------7----------‘
; A
— ' g
e 1
g A— POWER 5 \‘
- Driving ¢ R
) ¢ .
o ¢ )
— P A}
] ’ %
3 'l Sport TORQUE \‘
(=] ? - Driving
S~
Q ' 4
- . Urban |
S ,’ D ' 2 High-Speed Cruise !
& Py ovng | Highway Driving
L ' ] = /
e /d{.o 2.0 3.0 4.5}{ .50
ase Spee . ritical Spee
i Speed (per unit) P
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Motor Momenti
Nm

400

Roadster Elektrik Motoru (Asenkron)

200 |
o ® . § \.~ 2l
Ortaboy bir arag IYM S~
Bulent Sarlioglu O | : : . . : ' : . 3
IEEE Industry Applications 1.5 3 45 6 75 9 105 12x10
january/february 2017 Motor hizi d/d
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Elektrikli Araclar Yeni Alanlar Ac¢iyor

Elektrikli Tahrik ve Frenleme Sistemi

Elektrik Makinasi,Generator, Debriyaj, Disli
Kutusu, Fren Sistemi, ...
Uyumluluk

insan-Arag Arayiizii:

Yeni Kontrol kavramlari,HMI,
Surucu Davranigi, Uyku vs ...

;o - B
= [ >
\
/
j

Enerji Sistemleri:

Li-lon Batarya, Yakit Pili,
Super Kapasitor, Volan vs... sl ..

Li-Batteries @0cLoC @PDU

© E-molors O Chitier

Is1 Kontrolu: Gug Elektronigi:

Isitma, Sogutma, Havalandirma,

Batarya Sogutmast, Vs ... Evirici, Dogrultucu, dc/dc

gevirici, Kontrol Elektronigi,
Batarya Sarj Devreleri ve
Kontrolu ...

17.01.2019 R.Nejat Tuncay

Haberlesme Mimarisi:

Telematik, CAN Bus, Lin Bus, Flex
Ray, Anten, Elektromanyetik

Arag¢ Govdesi:

Yeni Tasarimlar, Hafif Arac,
Aerodinamik yapi, yeni
malzeme vs

Ara¢ Dinamigi ve Yol

> =aPerformansi

Bilgisayar Modelleme ve Hesapl,
Sensdr ve Olgme, Menzil
Hesaplamalari ve Optimum yol

Otomotiv- Mekatronigii:

Elektrikli Direksiyon, Yedek
Gug Sistemleri, Glug
Elektronigi Kompresorleri
electric Compressors

20
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OTOMOTIVDE BILISIMCAG
AKILLIARACLAR

Yol kalitesini izliyor,
* Hizini, fren mesafesini ayarliyor,
 Diger araclari goruyor,
 Yayalari goruyor,
« Park edebiliyor,
 Trafik isaretlerini taniyor,

:I:KI'RIKLIARAQ_AR « Trafik kurallarini 6greniyor,
BiLGiTEKNOLOJiSiNE  Enerji verimliligini sagliyor,

. . < « Menazil hesabi yapiyor,
DAHAIYI UYUM SAGLIYOR

« Surucusunu izliyor,
« Kazayihaber veriyor .. vs

17.01.2019 R.Nejat Tuncay 21
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FUEL CELL EV

Elektrik Motoru,
Gug Elektronidi,
Kontrol Elektronigi .
Sogutma ve . o
Aktarma Organlari Yuksek Gerilimli

Batarya

Yakit Pili

*2013 VW Report

IEEE Spectrum 2017
17.01.2019 R.Nejat Tuncay 22
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Elek. Fiyati
12cent/kwh
ve +0.4 sarj

Elektrikli Arac ile ICE Arac Maliyetinin Karsilastinlmas:
Kiicuk Arac: 85 kW, 0.20 kwh/km, ICEAra¢ 6.6 1t/100 km
Large Battery =60 kWh , Current Battery =40 kWh SIVARICITY
Biiylik Arac¢: 172 kW, 0.31 kWh/km, ICEArac¢ 10.3 I1t/100km

Large Battery =93 kWh , Current Battery =62 kWh

Small car - Gasoline price: USD 1.5 /L Large car - Gasoline price: USD 1.5 /L

Costdifference {thousand USD)

Annual mileage (thousand km) Annual mileage (thousand km)
Small car - Gasoline price: USD 0.8 /L Large car - Gasoline price: USD 0.8 /L

20 .............................................................................................................................. 20 .................................................................................................................................
g R R R R R SRR R s (R A O LA R S AR R R RO AP O AR o P
g 5 DO ————eo T O SPUD et sl i B B T N e A A 28
3 :
= L iy oo oo S [ T SO — o) 1
- N S < . - Retentusdl” LIRS | S | A | RGO XA WL
a
g QU <vovvoen coseusen serenas asenseas cssusen ssuseses sssseas ssessess snssases ssusses aseRsseS asesss sssssess anassas sesssess sRassess sese @ QO voveereecer seusesns suseesas asesnas assusess srsesss ssssssss susssss susesens Sssssnes stssass Srssssts sussess Sussssss Sssssns Sssssnss ses
b=
B e I auinassi suiansiasinsmdt nuinauinninnsininssinsinsso aninseinsiugning shasnianinasing doassiasingnies shaseianiensins Soassins Bt T
S

20 i crenses sensees sensene eenes snsenes seanens Saesens sansanse snesnes assness sssnsen sesanens Srassas snes w20 e e e e e e e e Sheheea Sheaeas Sheeaes eaeeaes eaeas Sheeaeas sseaes eaeaes sen

Annual mileage (thouand km) Annual mileage (thousand km)
Battery price: — 400 USD/kWh: Large battery . 260 USD/kWh: Large battery 120 USD/%xWh: Large battery

« « 400 USD/kWh: Current battery . 260 USD/kWh: Current battery + + + « 120 USD/kWh: Current battery



OKAN UNIVERSITESI

ISTANBUL

Evolution of battery energy density and cost

1200 500
L 450
g 1000 ° - 400
S 800 - 350
@ ® - 300
= 7
= 600 250
S ./ - 200
g 400 .--'"""‘-‘ . 150
g L
- I l l 3
= I 50
0 L] L] L ] L] L] // I D

2008 2009 2010
I US DOE battery cost (PHEV)

= 2022 battery cost target (PHEV)

2011 2012 2013 2014

2020 Tesla battery cost target (BEV) -

=@==S DOE energy density (PHEV)

2015 2020 2022

2022 GM battery cost target (BEV)

2022 energy density target (PHEV)

Ali Sengur, Power Electronics in Automotivs, EEMKON Conference, 2017

17.01.2019

R.Nejat Tuncay

Battery energy density (Wh/L)
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us ssazIMEN OF | Energy Efficiency &

ENERGY Renewable Energy

2012 Electric Drive System [/ 2022 Electric Drive System

$30/kW, 1.1kW/kg, 26 kWL~ Everywhere S8/KW, 1.4 KW/Kg, 4.0 KW/L
90% system efficiency f 4 94% system efficiency
* Discrete Components ? ’f' * Fully Integrated Components
* Silicon Semiconductors Vs Al * Wide Bandgap Semiconductors
* Rare Earth Motor Magnets ’ .t'..' S, * Non-rare Earth Motors

#

17.( \\P’\/

25
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APEEM Technical Targets

U5 OEPARTMENT OF [r.ergy Efflﬂeﬂfl‘y &

ENERGY Renewable Energy

Batt - Bi-directional Electric
ey Converter Motor

On-Board

Charger

(" 120vac
240V AC N DC-DC Ancillary
Fast Charger Converter Loads

[ Traction Drive System (APEEM)

[ Power electronics (APEEM - separate targets)
Electric propulsion system components

[ Not in the program

Power Electronics (PE)

Traction Drive Systems (TDS)

(S/KW) | (kWikg) = (kW)
Reduce Energy
'xg"ﬁf e 79 10.8 8.7
g Requirements 6.5 15 10.2
5 12 12
Efficiency (%) 33 14.1 134

-

Electric Motors (EM)

2010" 19 1.06 26 >90 (S/kW) | (kWikg) | (kW)
2013 16 1.15 3.1 >91 1.1 1.2 3.7

, 9.5 1.3 438
2015 12 1.2 35 >03 - o 5
2020 8 14 40 >04 a7 16 57

Traction Drive System Requirements: 55 kW peak power for 18 sec; 30 kW continuous power; 15-year life

* 2010 traction drive system cost target met with GM integrated traction drive system; 2015 weight and size targets were also met

17.01.2019
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APEEM R&D - Advances
Technologies & Reduces Cost

Advanced
Materials Research

Architecture
Optimization

H-AcHERARINCHE O Energy Efficiency &

ENERGY Renewable Energy

Traction Drive
Systems

Stator Yok

fotor Hub

Magnet

Slot Wnding

Materials required for:

« High temperature
operation

« Thermal conductivity

« Performance & reliability
« Manufacturing processes
« Cost reduction

Innovative designs optimize:
- \oltage
« Current
- Frequency
« Temperature
+ Speed
» Cost reduction

IEVMeeor/lmmr concopt

Gate driver and
DSP contrel card

Affordable, reliable systems:

» Integrate power
electronics, motor, &
cooling

» Modular & scalable
designs

»  Manufacturable
technologies

» Improve performance

17.01.2019

R.Nejat Tuncay
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Battery Challenge

Battery advancements needed 1o enable a large market penetration of PEVs

2012 Battery Technology 2022 Battery Technology
$500/kWh, 100 Whikg, 200 Wh/l, 400W/kg ST25/%Wh, 250 Vim/kg, 400 WiV, 2000 Wikg
Lithsum-ion batteries in today's electric New battery technolegies may meet the challenges
drive vehicles use a combination of of EV Evsrywhere, New concepts in lithium-ion
positive active matenals basad on techinologies have the patential to double the
nickei, manganese, or iron; matched performance and significantly reduce the cost,
with a carbon or graphite Bayond lithvusm-ion” technologies (lithium metal, lithium-
negative electrode. sulfur, 2nd lithlum-aly) may also meel the challenge

SMART eI B4

USDepartment Energy, Annual Progress Report for Advanced Batteries, August2017

17.01.2019 R.Nejat Tuncay
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Supply Representative Cnv:rgsg
Power Example
i Occurs
Residential/
AC Level 1 Parking Lot RESIDENTIAL
5 mivhour @ 1.7 kW
Residential/
AC Level 2 Commercial
(minimum) 15 nimour @ 3.4 KW 2/3 of charging
i I Commercial
ity o e
( @ 19.2 kW (B0A continuous)
Commercial 208vac/480vac 3-phase COMMERGIAL
DC Level 1  up to 500v @ BoAdc (input current
{up to) 120 mi/hour m%:?:ﬁ'ﬁg:; .
. e ~20A-200A AC)
Q ‘ Commercial 208vac/480vac 3-phase
3 up to 500v @ 200Adc (input current 1/3 of charging
s DC Level 2 (up to) 300 mi/hour proportional
@ 100 kW WL SR
~20A-400A AC)

Ref. Grand Challenge Blueprint 2013

17.01.2019 R.Nejat Tuncay 29
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Dunyadaki Toplam Elektrikli Ara¢ Sarj Noktalant  2010-2017

S I} - e veee e weee e oo ees om0 8 £ 158 S RS 58S SR8 S 5 £ SRR S R £ 58 5 £ R85 £ e e 50 50 s e e

2 S Publicly available fast chargers

Z LI - o eve e e eee s et s e s £ e R 1 1 e 4 S 5 18 R 5 8 1 0 1 £ e e 0 W Publicly available slow chargers

M Private fast chargers (bus fleets)

M Private slow chargers (cars)

Charging outlets (thousands)

0 —
2010 2011 2012 2013 2014 2015 2016 2017

IEAGlobal Electric VVehicle Outlook 2018

17.01.2019 R.Nejat Tuncay 30
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2017 Yilinda Arag Basina Dusen Sarj Noktalarinin Sayisi

I EVSE felactric car
(total)

I EVSE falactric car
|slow)

EVSE felactric car
(fast]

EVSESelectric car
—
=]
[ 9]

008 -
m— ) 2020 target

0.00

BEY shareintotal electriccarsales

Framce
Mapan
Total

Canada
Chima

#  BEY share in total
electric car sales

{right-axis)

GErmany

Metherlands
United Kimngdom

IEAGlobal Electric VVehicle Outlook 2018

17.01.2019 R.Nejat Tuncay 31
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Iodels by style and range available through 2020
e Gy Tl Sy P GRS O, eV 0. 0RO

o BMW i5 "
/s/Trucks Mitsubishi eX fsa.n Volvo 40.2

e Tesla wmmne —, ===m. Tesla .3 M-B EQ
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BUdd-F @& no ESB'& SUV*~~ Quattro

2.
-

< T
= .
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-
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vw
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MAM

Rear Wheel Front Wheel

TOFAS-MAM- MEKATRO
HiT-2 BV PROES 2004

VS
Rear Wheel

FORD-MAM-ITU
Parallel Hybrid EV
(Through the Road)

2006

17.01.2019 R.Nejat Tuncay 36
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MAM

Parallel Hybrid EV
(Both front and rearaxes

are propelled seperately)
2008

17.01.2019 R.Nejat Tuncay 37
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MAM

OTOKAR Hybrid 160LE
( heavy-duty segment) Bus
2007

17.01.2019 R.Nejat Tuncay 38



ASEL SAN-TEMSA E|ektrikli Otobus
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YERLI TEKNOLOJI

 elektrik motoru,(250 kW)

ite, *  motor surdcu birimi,
- * arac kontrol birimi,

« surucu gosterge paneli,
« guc kontrol birimleri,

'« batarya yonetim sistemi

« Hizli Sarj (8 dak)

" ~+ Menzil 70-80 km

R.Nejat Tuncay
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BOZANKAYAE lektrikli Otobus

17.01.2019
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Derindere
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HEXAGON-KARSAN (NewYork) TaxiProject
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» Tekerlek icine takilan fircasiz elektrik motorlari, guc elektronigi ve kontrol
sistemleri 0zel olarak tasarlanmis ve imal edilmistir. Motorlarin laboratuvar
deneyleri yapilarak ve araca entegre edilmistir.
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Torque(Nm): 320

Power (kW): 110
Range (km): 241
Weight (kg): 1560

Price ($): 35,998 — 41,998

R. Nejat Tuncay

NISSAN LEAF

Battery Energy (kWh): 40.0
DC Bus Voltage (V): N/A
Drive Type: N/A

Power Electronics: Inverter

Electric Motor Type: ACsynchronous
electric motor

Speed(km/h): N/A

44
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2018 CHEVROLET BOLT
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Battery Energy (kWh): 60

DC Bus Voltage (V): N/A

Drive Type: N/A
Torque(Nm): 361 Power Electronics: Inverter
Power (kW): 149 Electric Motor Type: ACsynchronous

electric motor

Range (km): 383
Speed(km/h): 145

Weight (kg): 1625

Price ($): 42,795

17.01.2019 R.Nejat Tuncay
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BMW 13 RANGEEXTENDER

OKAN UNIVERSITESI

ISTANBUL

Battery Energy (kWh): 33 +9 LFuel Tank

DC Bus Voltage (V): 353

Torque(Nm): 249 + 56 for ICE Drive Type:

Power (kW): 125 +28 for ICE Power Electronics: Inverter

Range (km): 200 +158 for ICE Electric Motor Type: Hybrid Synchronous +ICE

Weight (kg): 1470 Speed(km/h): 150 (Top Speed)
Price (): 43,395-49,295
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TESLAMODEL S - P100D

Battery Energy (kWh): 100

OKAN UNIVERSITESI
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DC Bus Voltage (V): 350

Drive Type: Drive inverter with variable
frequency drive

Torque(Nm): 649 Power Electronics: Inverter
Power (hp): 503 Electric Motor Type: 4 Poles ACInduction
Asynchronous

Range (km): 572

Speed(km/h): 250
Weight (kg): 2,241
Price ($): 193,900
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E-Bike Power Train
250W BLDC Machine
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TOFAS TURK OTOMOBIL FABRIKASI A.S.

OKAN UNIVERSITES

Halfif Hibrit Arac Projesi 2008-2010

« Bu calismada icten yanmali motor miline entegre
mars motoru ve alternator olarak kullanilabilen
sistem yerlestiriimistir.

« (Callsmada tasarlanan sistem, agir sehir ici
trafiginde maksimum fayda saglarken, Ureticiye
ve kullaniciya minimum maliyet getirmektedir.

« Seglen sistem, araci maksimum 20km/h hizla
yaklasik 2km tam elektrikli modda goturebilecek,
dur calistir ve entegre mars motoru ve alternator
ozellikli bir hafif hibritelektrikli aractir.

« GCelistirme maliyetlerini  dugsuk tutmak ve
uygulama olanagini arttirmak Uzere, mevcutta
icten yanmali motor uygulamasi bulunan bir arag
(FIAT Doblo) secilmistir.
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Halfif Hibrit Arac Projesi 2008-2010
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Ozgiin BPT (Electric Power
Train) Gelistirme Projesi

Proje Amac : Yakin gelecekte otomobil
pazarini ele gecirmeye baslayacak olan
elektrikli araclar konusundaki bilgi ve
birikimini arttinimasi ve seri Uretime
uygun bir prototip arag sistemi
gelistiriimesi amaclanmistir.

17.01.2019 R.Nejat Tuncay
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Elektrikli Ara¢ Gelistirme Calismalari (Devam)

Proje Adi: Alternatif Surug Sistemleri:
Hub (Tekerlek I¢i) Motor ile TTR Hibrit

Arag Gelistirme (TEYDEB 1501) . —
Tekerlek ici dogrudan sirus tahrik sistemi N pm— (€, "
konseptinin uygulanmasi ve elektrikli araglarda | e
kullanilmak Uzere alternatif bir sisteminin
gelistirilmesi, hibrit calisma

Proje igbirlikleri : iTU, Mekatro Mekatronik
SistemlerA.S.

@@ Kog 53 FCA
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Uc Sehirdeki Trafik Yogunlugu ve Elek Araclarin Elektrik Talebi

Hong Kong, China Long Beach, California, Umted States  Manchester, United I(mgdom
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IEAGlobal Electric VVehicle Outlook 2018
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(Global EV Outlook 2018, IEA)
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» 2017 itibariyle kuresel olarak yaklasik 3.1
milyon elektrikli binek aracina ek olarak, 250
bin elektrikli hafif ticari aragbulunmaktadrr.

* Yalnizca 2017 yilinda 1.1 milyon elektrikli arag
satiimstr.

2030 yilinda dolasimdaki elektrikli arac sayisi
240 milyon ile toplamin %14 une ulasacaktir.

» Onuimuzdeki 2 yil icersinde 340 yeni Elektrikl
Arac modeli piyasaya c¢ikacaktir. (Mc. Kinsey,
Kersten Heineke)
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Tasitlarin Atmosfere Saldiklari CO2
ICE : 150 - 180 g/km
2012 EU Target: 130 g/km
Toyota Prius: 104 g/km
Dizel HEV (Planned): 90 g/km
EV (BEV): 0 g/km Is it really zero?

For EU-27 (EU-27 mix 2010, %27 nukleer, %20 renewable, %53
fossil)
i 85-105g CO2/km
For ltaly (2010 yili, %11 nukleer, %20 renewable, %69 fossil)
120-140g CO2/km
For France (2010 yili, %75 nikleer, %20 renewable, %5
fossil)
20-25g CO2/km
For Turkey (2017 yili, % 30 Renewable, % 70 fossil) *BP,

61.3 g CO2/km
17.C
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»  GUCELEKTRONIGINDE DEVRIM OLUSUYOR
SC(Silicon Carbide) ve GaN (Gallium Nidride)
temelli Genis Band Yariiletken (WBG)
anantarlar gelistiriliyor
» |letim direncleri diisiik
* Anahtarlama kayiplari dusuk
* Anahtarlama frekanslari yuksek (hizli iletim

ve kesim ozelligi)
* Yuksek sicakliga dayanimli
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EL EKTRIKLI ve HIBRIT ARACLARDAKIANABLESENLER
> TAHRIK SISTEMLERI (itki)

» Elektrik Makinasi

> Icten Yanmall Motor

» GuUc Elektronigi Devresi

> Kontrol Donanim ve Yazilimi
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SMART 1%
FLEKTRIKL ve HIBRIT ARACLARDAANA BILESENLER (Devam)

> ENERJIDEPOLAMASISTEMLERI
»> Batarya
» Hidrojen (Yakit Pili)
» Super Kapasitor
» Volan

» Petrol ( Hibrit veya Menzil Artirici)
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FL EKTRKU ve HIBRIT ARACLARDAANA BLESENLER (Devam)

> ARACKONTROL, HABERLESME VE SURUS DESTEKSISTEMLER
» Surus Kontrol Sistemi (Donanim-Yazilim)
» Govde Fonksiyonlar Kontrol Sistemi (Donanim Yazilim)
> Arac Ici Haberlesme Sistem

» Arac Disi Haberlesme Sistemi (V2X, araclar arasi ve yol
kontrol sistemi ile haberlesme)

» Surucu Destek Sistemleri ve Surucusuz Araclar
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IctenYanmali Motorlu ve
Elektrikli ve Hibrid Elektrikli Araclarin C O, Salimi

Diesel, 111 g/km

Gasoline, 132 g

Production of Hydrogen, 210 g/km

Wind Energy, 1 g/km

Nuclear Power, 6 g/km

Natural Gas, 98 g/km

Heating Oil, 145 g/km

Hard Coal, 171 g/km

Lignite, 188 g

—1 Electricity Mixture in Germany in 2010, 115 ¢
» Electricity Mixture in China in 2010, 179 g
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VW Report, 2013, USBranch
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IEAGlobal Electric Vehicle 2018 Outlook
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