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NEDEN ELEKTRIKLI ARAC?

#Drive systems #Electrification #Electric vehicles

The electric drive

efficient, dynamic, and with zero local CO, emissions
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Gelecek Nasil Sekillenecek ?

n Electric vehicles Ber?j'z? B
Assuming communicated electrification targets, BEV/PHEV passenger car
sales would reach close to 30 mio vehicles in 2030, with nearly 30% BEV

Pass Car sales forecast by region and powertrain type, 2021-2030, [m units, % of sales]
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Gelecek Nasil Sekillenecek ?
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Gelecek Nasil Sekillenecek ?

Elektrikli Arac Sektoriuinde Trendler ve Hedefler

2019 2024 2028

Non-plug-in hybrid electric cars 25 63 87 E - Mobility Global Pazar Buyuklagu
Plug-in hybrid cars 17 39 72 ) )
g (Motor + Driver) milyar S
Pure electric cars 8 20 44
Trucks On-Road 0,6 7 48 300
48 V. Mild hybrid cars 0,4 5 16,5 —
Electric buses 2,6 8 10,5
Electric scooters 2,6 32 3,6 200

Toplam” 562" 1453”7 2816

150
Electric motorbikes 0 0,2 0,6 100
Electric forklifts 0,5 0,5 0,5 -
Battery electric Lawn mower 0,1 0,3 0,5 i
Battery electric Disabled mobility 0,4 0,4 0,5 0
Battery electric Golf car 0,5 0,4 0,4 2 #4024 2028
Consumer and prosumer drones 0,2 0,2 0,2 ® Non-plug-in hybrid electric cars ® Plug-in hybrid cars M Pure electric cars
Manned multicopters and derivat 0 0 0,2 Trucks On-Road W 48 V. Mild hybrid cars M Electric buses
Toy drones 0 0 0

W Electric scooters

Genel Toplam 57,9 1473 2845
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1 Elektrikli araglara

| | gecis nasill
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CO, reduction, 5 ¥ e §ek|"en|y0r :
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* Elektrik Motoru * icten Yanmah + Elektrik Motoru + icten Yanmal + Elektrik Motoru * igten Yanmali + Elektrik Motoru

+ Sarj Edilebilir Batarya » Batarya Haricen Sarj Edilemez * Batarya Haricen Sarj Edilebilir * Batarya Menzili Dusiik

* Batarya Haricen Sarj Edileme[z’-
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Degree of electrification



Neden Elektrikli Arag ?

74% “well-to-wheel” efficiency 13% “well-to-wheel" efficiency
Avantajlar Dezavantajlar
* Elektrik enerjisi yenilenebilir enersji +  Batarya kapasitesine bagli olarak diisiik Ur;“s’g"-‘; e
kaynaklari ile Uretilebilir. menazil S
* Enerji uretiminden tiketimine kadar *  Bataryalarin sarj & desarj 6mriinin kisa
daha az emisyon salinir, olmasi o g8 units
* Daha ucuz ve az sikhkta bakim »  Batarya maliyetinin yiksek olmasi e e

imkani vardir.
* cten yanmali motorlara gére daha
sessiz galisirlar.

Sarj istasyonlarinin yaygin olmamasi
Batarya sarj suresi

Kullanim Kullanima Goére

Katalog Degerleri istasyon ve Ev tarifelerine Gére Sarj Dolum Ucretleri

Evde sarj
Giic Tork Kopasioesd Tam Sarj ile Borast ZES eSarj

(HP) (Nm) (net kWh) Gidilen (km) (<240 kWh) (>240 kWh) (AC) (DC) (AC)
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Tiketim Tiketim
(kWh/100km) (km/kWh)

Otomobil

Kataloga Gore Tiketim
Degerleri

Katalog Degerleri 1 Kiyasla M8 Yakit Dolumu Ucret Farki

Yakit Depo Yakit Dolum Tam Depo ile Evde sarj Evde sarj . : Yakit
Otomobil e Uceti  Gidilen Mesafe| Gcretiforki  Ocreti farka e _= i i tiketimi E/km

) a (E) (km) (<240 kWh) (>240kwh) AOferki  [DQferke  (AQfarke  (DC)faria |1 00Kkm)

’MGCompotitlon 617 750 68 E1.185,24 630

E/km farki B tos3
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Performance of EV's; S —
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subsystems and their
eraction with electric vehicles

Power electronics in electric vehicles
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BEV

luation of existing EV drives.

Endiivi gerilimi denetimi
\
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alan sargi gerilimi denetimi

.‘J.

F)‘ wer

v Armature current

0

- -
Armature
voltage control

I
‘ Base speed

-]
Field control

|
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Sargili DC Motor Denetimi

URE 6.7 Torque and power limitations in combined armature voltage and field control.
Ww W

Factors DC Induction SR PMSM  PM BLDC
Power density 2 3 3.5 4.5 B
Efficiency 2 3 3.5 45 4]
Controllability 5 4 3 1+ 4
Reliability 3 5 5 + 4
Maturity 5 5 4 b 4
Cost level 4 5 4 3 3
Noise level 3 5 2 5 5
Maintenance 1 5 0 5 5
Total 25 35 30 K, 35
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Elektrik Motoru

Motor seciminin yapilmasinin ardindan strts profilinde yer alan performans isterleri, kalkis torku
ve ivmelenme gibi parametrelere gore motorun faz gerilimi ve faz akimi degerleri belirlenir. Faz
akimi ve gerilimi degerleri motor suriicl segimi igin en 6nemli parametrelerden birisidir.

Belirlenen glic degerlerine uygun olan motor siriicii secenekleri arasinda asagidaki kriterlere
gore degerlendirmeler yapilir;

* Yiksek Gug Yogunlugu ( kW/kg, kW/L)
* Disuk Hacim

* Disuk Agirlik

* Dusuk Maliyet

* Yiiksek Verim

* Dusuk Harmonik

* Guvenilirlik ( Koruma Ozellikleri)

Drives Types BEV Models
DC Panda Elettra from Flat, Citroen berlingo Electrique, reva G-Wiz DC,
three-wheeled tempos
SR Chloride Lucas, converted General Motor prototype, small pick-up prototytpe
] GM EV1, BMW Mini E, Tesla Roadster, Reva G-Wiz I, Mahindra Electric- E20
Induction 3 J
series, Verito, etc.
PMSM Nissan leaf, Mitsubishi i-MiEV Focus Electric, Citroen C-Zero, Peugeot iOn ED

BYD e6, Hyundai-Kona and Ioniq, KIA Soul EV and Niro, MG ZS EV, etc.
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A: On board Charger (AC)..7,2 kW (1ph) or 11 kW (3 ph) ... DC-DC 50 kW or 100 kW
DC/DC Converter (250-475 V DC input...10.6-15.5 V DC output)

: Electric motor/generators
0V, 500 kW, 1000 Nm

H

E:Inverter (DC-Ab)

System overview electrical drive

o Charger-converter
e Charging socket
e Vehicle control unit
Q eAxle

G Inverter

G Electric motor

e 400V battery

0 Gearbox
0 12 V battery

12V power net
) 400V power net
© Communication

50-450 kW, 840 V, 210-900 A

D: eAxle (included; inverter, electric motor, gearbox)
840 V, 50-300 kw, 900 A



Sarj Teknolojisi

Possible
charging unit

Charging cable

Wallbox

Wallbox

DC charger

Versions

Basic (standard)

OE 4U8 rapid
charging with AC

OE 4U6 rapid
charging with
AC, multi-phase

OE 4U7 rppid
charging with DC

Maximum
charging power

2.7 kW

7.4 kW

22 KW Wallbox
11 kW vehicle

50 kW

Phases

1-phase

1-phase

3-phase

3-phase

Acil Durum Baglantisi (HV)




Start up powertrain for s
electric vehicles e 18

|

HIGH EFFICIENCY Adaptable for
T i £ £ - )
The eAxle integrates the motor, electronics, and transmission in acom- vehicles from compact @

pact way, increasing the efficiency of electric vehicles and hybrids cars to SUVs

For front and
rear axles

Flexibly scalable up to

of torque at the driveshaft.




EV Benefits
DCV benetftiis
SYS-/l_EM BEMEFITS FOR MANUFACTURERS
SYSTEM BENEFITS FOR DRIVERS

B Energy-efficient and sustainable mobility solution

B New driving sensation: maximum torque delivered from a

B Helps drivers comply with current and future legislation; zero standing start for dynamic driving and a more relaxed daily

CO» emissions - -
= routine thanks to low noise levels

m High efficiency combined with direct storage and use of _ _ _
. . _ B Freetravel in all inner-city areas
electrical energy means the lowest possible energy losses in

operation
B Low upkeep costs thanks to minimized maintenance effort and

B Optimum cost-benefit ratio thanks to custom configuration reduced complexity in the drive system
based on a modular system for exploitation of economies of

scale
B Cost advantages thanks to regionally different subsidies

B Intelligent system and software solutions for powertrain,

thermal management as well as braking and steering systems
'F ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ 'FFIH"'-I ﬁﬁﬁﬁﬁﬁﬁ -'-I E"'ﬂ'Fﬂ‘i"l.l’



BEV Benefits

power vehicles purely electrically and are
locally emission free

utilize energy in the most direct and
efficient way with up to 96 % system
efficiency

deliver full torque right from the start

are almost noiseless

reach ranges over 500 km thanks to
improved technology (e.g. SiC)

NI =@




BEV Elecironics
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BEV Electronic
DCV EClecifronics
DC Power
Supply
Power Electronic 3ph
Inverter b Induction
Accelerator Brake Pedal —L
DC/AC 1
Vehicle }
Control i,
" Driver ) ¥
Llnformalmn e
(Dash boar d.)/' Torque | Parameter
Control Model [®
<
EV Controller 1
T

Figure 18.10 Main block diagram of EV induction motor DTC control.



BEV Arastirma Konulari

L( ' »gate driver .....

Energy storage

Ele‘Ltric Controller"r H Power j)nvertel’ |<—>| Electric motor |C=D Tral.ls-missifm > -I-h e rm O | m O n O g e m e n -I- - (S U rU C U V e
mMotor)

Software Hardware Devises Topology CAD Type
VVVE u pr0<t:e5flor‘ IGST Chopper FEM DC
FOC | [BS™ ™| |&ro || P fowe o | (e—e—— Stratejik Karar Secenekler Sinirlayan Faktérler
STC Transputer l];’l%T Resonant The”r?'a] PMSM -
e, ’ Crapes | oMb Elektrik Gig Istenildigi kadar E-Motor ve batarya
fury Seviyesi teknolojileri ve maliyet
FIGURE 6.1 Functional block diagram of a typical electric propulsion system. ! Elektrik Enerji |STenI|dIQI kadar BOTGWG Tekn0|0ji|el’i ve
Seviyesi maliyet
Elekirik motor Sabit miknatish Performans ve Maliyet
teknolojisi senkron (verim)
Asenkron (gic)
Motor Surucu Farklh Topolojiler, GU¢ Performans ve Maliyet
Topolojisi Anahtar Teknolojisi

(SIC) Anahtarlama
Frekansi (PWM, Half
Brigde vs.)

Batarya Li-lon, vb.. Performans
Teknolojisi

Maliyet Minimum UrinUn Sunuldugu pazar
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