[CEl Funded by
Ol the European Union

PELMOB

AJ'ITepHaTI/IBHI/I NOroHN APyMCKMUX BO3UJ1a

XnopuagHu n EnekTpuyHM NnoroH Bo3una

"Funded by the European Union. Views and opinions expressed are however those of the author(s) only |
and do not necessarily reflect those of the European Union or the European Education and Culture !

Padoje ByjaduHoeuh

Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them." MUﬂaHKO 'q aM-I aHOGUh
------------------------------------------------------------------------------------------- bowko Mamoeuh

< - \ r

Vo A

Partnership for Promotion and Popularization of Electrical Mobility through
Transformation and Modernization of WB HEIs Study Programs/PELMOB
Call: ERASMUS-EDU-2022-CBHE-STRAND-2

® BB Project Number: 101082860




Funded by
the European Union

ols

PELMOB

[lepcriekTnBe NpuMeHe antTepHaTMBHMX ropuea (EY)
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Options with potential over the next 20 years

Only three options appear to have a volume potential of more than
5% fuel consumption. If active policy is decided to promote them,
their optimistic development scenario is (% fuel consumption):

Biofuel Natural gas Hydrogen Total

2 2
6 2 8
(7) 5 2 14

(8) 10 5 (23)

n° 21
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[lepcnekTnBa NpuMeHe anTepHaTUBHMX ropMBa U NMOroHa

Future scenario in Europe
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XnbpuagHe TeXHoNorunje

N PURSUIT OF THE ULTIMATE ECO-CAR

ULTIMATE
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HYBRID TECHNOLOGY
BTL DPNR

GTL DPR BURN E
CNG MON R VVT-1

ALTERNATIVE ENERGY DIESEL ENGINES GAS/PETROL ENGINES ELECTRIC VEHICLES

BIOMASS 10 LIoUID HYBRID VEMICLE TOYOTA HYBRID SYSTEM FUEL CELL HYBRID VENICLE

GAS TO LIGUID DIESH. PARTICILATE ROx HEDUCTION g’g’é&:}é INJECTION 4-STROKE ELECTRIC VEHICLE

COMPRESSED NATUBAL DIESEL. PARTICULATE ACTIVE REDUCTHION
GAS VARIABLE VALVE TIMING
WITH INTELLIGENCE
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Ekonoluke n eHepreTcke NpeaHoOCTN XMbpuUaHMX TEXHOSIOT.
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Efficiency of power generation
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Diesel-Electric Mild Hybrid Vehicle = <@

Ricardo Supervisory
Control

==5ST ==

Ricardo Downsized Engine
1.2 litre, 4cyl Diesel
High Output - 100hp
30% Weight Saving

Aftertreatment inc. DPF

42V NiMH battery
just 17kg
e ,} 9kW, 600Wh
\ -

P = o 6kW, 42V Electric Machine
"'ﬁ Valeo Supplied

‘\ %, Torque Boost : T ———

4 Wy ",q_, v Regenerative Braking 42V Ancillaries: %els -

e ‘)} il Stop / Start Water Pump, Fans, Heat Bleibatterie |o:::-';:|éerie
‘-‘V-.;'-:‘«';':»" A Efficient Generation (No Fan Belts or alternat Fremm 2050 o

Ricordo pr svus r "MQGE

Gewicht [kg]

wh/kg 3500 30

[theoret. Wert]  [12000] [170]
Benzin und elektrische Batterien
(Energieinhalt entsprechend 70 | Benzin)
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Conventional

Serial hybrid Eléctric
vehicle

vehicle
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Combustion engine Combustion engine Electric Tank Battery

with transmission with generator motor
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XnbpuaHa Bo3nna — napanesiiyi U CEpUjCKN Xxmopuam

System Energy Flow
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BATTERY
Series Hybrid Sytem ? BATTERY

System Energy Flow
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Pexumun paga napanenHux xmbpunaa
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{c): battery charging. id) regenerative braking.
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=== ENERGY REQUIRED FOR PROPULSION
=== ENERGY PRODUCED BY THE GAS/PETROL ENGINE
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[TyHn xndpuam (full hybrid vehicles) — pexumu paga (1)

STARTING OFF

LOW/MID-SPEED DRIVING

CRUISING
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[TyHn xndpuam (full hybrid vehicles) — pexumu paga (2)

CRUISING/RECHARGING

FULL ACCELERATION
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Plug-in enekTpuyHn xmbpuan

External E

recharging source :
Electrical power flow

Battery pack s
. Motor/
Battery Recharge Plug S 7 === Generator

(Not to Scale)

(a) Plug-in electric vehicle

. Generator
Electric

Battery Pack

—
Extema.I Engine
recharging source
Battelliy e — — — - —
pac Electrical power flow
E Motor/
Generator

(b) Electric vehicle with range extender and plug-in facility

~ Power Electronics



