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New Engine Technology #1
The new Renault 200HP 2.0L Diesel Engine Evolution, Renault Group
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i o BRI SO RIS B R E o
fIEHC EGR aat - MECREL(ERAY NOX/Soot HFjY -
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Zero Emission Urban Truck Diesel, VOLVO Group
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CWItLFUELs and Electrification: Enablers for Reduction of Well-To-Wheel CO, and Local

NOx Emissions
G. Avolio, G. Rosel, J. Grimm, O. Maiwald, R. Bruck, O. Kastner | Continental ({8 B k&) » FEEEAT:
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15%O0OME A TS 2 R ARBR H 2045 -

155 R ET » DL WLTC fTE ARSI, - @%mEﬁU@AWKME&U%%E’%ﬁﬁ
SR > NOx BEREE N ~ SHEER N - 52 OME &%, - BMERYK « /NI E/72 15 AL 81
SHAHR - L& AR5 2R o] DUHE N Ba OME BVRIFT &S5 B84k - (15 pEy
BRORFFANEE o

Advanced Gasoline Fuel on a GCI Vehicle Demonstration as an Enabler for Lowering
CO; Footprint of Mobility

A. Bouet, C. Chaillou, H. Won | Aramco, F. Duffour, J. Kermani, M. Castagne | IFP Energies
Nouvelles
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WU » Forh— (A 5T H AR SO BRI K R 7 26 Ry R 4R K 5 [ 28 (58 F v BT
PR High Reactivity Fuel, f&##% HRF) °
{56 = SUTEMERREEA 3 (EAVE EAYERE: (DS abRib-5 LHV > aJE £ CO2 JRERRUR - (2)
R E B SR, PHER Y soot HERERE - Q)HRF HEH BB RS/ BIEEH 2 i > HAK
TAGHE RS R YIS - (AR VABEAT RN BB & » &EFFE(K NOx K Smoke ZHF
TR > PARSHREMB R B2 SR SR - AWTZE & 4 FEHUIHSEET#] - B Aramco B4 IFP Energies
Nouvelle HE#ETT
AEAFTARE AR HRE Ry fEa=hefE(4]) ~ AR/ 0efE(3S) - ZEEPRE 1ML 30-180C 2 fH - ZE Ky
0.726 kg/L ¥R Rl KA TR R 2 v » AREATh 2 FT o B HERE RSN - Fi
A REEEIC S AT -
HEREEHRSE F Peugeot 308, 1.6L > BE4FELE 16.1 > BRI EREEE (VOT, w4 MR -
EGR %4 » 51ZEUEFL » RIRFE LG4 DOC ~ SCR K& A nEl < DPF e
1~ GCI 5128 + (ERBUUR ZIPEHE B ERK 5 (28 | - HSeREy Ul S [ % > HELE sl 2
BLKHY Soot CRIE)FERL - A& AT

2~ I ¢ ZEEMEIE 30-180°C  FEEH Ay C5-Cl1 ZhE L& YIFTAHRL » RON F 40-70 [ - H
EEE Ry R BUFERE(R - (HEBIRE TR SR - EURE MR » FNIDREEEARIIE « i 12
FHMEAT N RATR -
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4 ~

FUEL DIESEL HRG
Cetane Number 53 35
RON - 41
T10[C] 210 74
T50[C] 281 104
T90[C] 335 164
H/C ratio 1.85 2.14
Density [kg/L at 15°C] 0.834 0.726
Aromatics {% V/V] 25 <5
Sulfur [ppm] <5 <5
LHV [MJ/kg] 42.66 43.79
CO; Benefit / Diesel[%)] - 4.7

AEAGESR © (AR RS F A B YR LU R EESA SRR

()5 [ZEAEIEHY NOx HEL - 5efi SCR RACR ZHRE -

(QDOC(E LB #E-FEHE CO K HO)Z B LR EALS S A7 -

(3)FE Tank-to-Wheel CO-FERELEE © LLUHS [ 5 Base line - TR AR bR & E MR AT 8L
2.6%HEL  BARLE AR S EVE > o] FRRECD 0.9%HEI » 5 AT LR 22%8F
BRSO RO S 1L - A& SN UBMHRG)RS CL 5% - mlED 25.5% 2 COFERL -

o2 A .
él:l o -

(D S P AR A BR K B K 5 128 | 5 PRI (VR FHEIL IR R A4 2 38
HAMH 2785 -
(2)PL WLTC {7 HAIRRHEFTHIE » BERFE Buro 6d HERUEEE
NOx 50 mg/km(FZ2# 80 mg/km max.) s HC/CO ZE{EF AR A
(3)EL# Tank-to-Wheel COHEK * BIHRE 25% -
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EIRRE IR T KL (LU OBCD FEskihn ks %)
World energy consumption
quadllion Btu
800 2915
i
600
non-OECD
400
|
a0 OECD
0
1990 2000 010 2015 2020 2030 2040
SOURCE: us. Energy Information Administration
#IEO2017

Transport energy consumption

by mode
Billion toe
5 —
4 -
i -
Non-road*
2
Trucks
| -
0

2016 2040

*Aviation, Marine and Rail
**Includes 2- and 3- wheelers 2018 BF Energy Outlook
@ BPplc. 2018

A3 F RE TR A TN

N BT

Transport energy consumption

by fuel type
Billion toe
35 -
Other*
3.0 | mElectricity
m Gas

2.5 = Oil
2.0
1.5
1.0

0.5

0.0

2000 2010 2020 2030 2040

*Other includes biofuels, gas-to-liquids, coal-to-liquids, hydrogen

BP Energy Outlook 2018

Passenger car parc by type

Billions of vehicles

25 - .

m Battery electric
Plug-in hybrid

2.0 m ICE*

15

1.0

0.5

0.0

2000 2010 2020 2030 2040

*ICE vehicles includes hybrid vehicles which do not plug into the power grid
**Based on the NEDC (New European Drive Cycle), gasoline fuel

BP Energy Outlook 2018
2 2040 fﬁ » ZERZY 20 (RS > {15 LAE [ EEE
(EPEES T
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- GCI WITH HIGHER REACTIVITY

3 Higher
FUE Gasoline | Diesel | Reactivity
: - 5 . Gasoline
Higher Reactivity Gasoline Benefits [ pre———"ry Evon = =~
RON |
Stream within the gasoline boiling range directly derived from the crude oil | TI0[C] 1 | 45
distillation unit. T50[C] 105 g;(l) Zg4
CO2 benefits vs. Gasoline ‘ T90[C] 335 164
4 i 182 | 185 214
Density ! -
[kg/l at 15°C] 0.749 0.834 0.726
= L
| Aromatics [%6V/
| d | romatics [% /V]' %3 | <5
! .4“.1‘1‘ - | Sulfur [ppm] ! <5 <5
i @ L LAVIMIKG | g %3 o
H/C ratio and LhV.effects
25 30 35  CN
RON 7 ’ E
70 57 i

FREAVE G EERE - BRI B SOETEEERE o AT
FH AB Volvo RIS #2155 TA2AM Nicolas TOU RTEAUX {FELRE E#-Powertrain Efficiency
Status And Improvements For Medium Duty Applications. &gt 401 T
* Volvo B 2012 B IL M P RIS 28V 5 - aERIEA EE-E 1 ~ R - A - it

K TREREAHA

» SR RESERIET Y PRER-BIEE COAM ~ HAS 2025 & HI HAE ~ 326 GHG 2024 55 -
* SRR H AL 43-44% » RAAGTREETTLAANE COEREK  5IERRIZ EIE-(DIARE 2
&~ R AR - BRYEEL - D EME o (QEGR BEE(RER) ~ VBRI ~ BRI (3)
JVEEEIRS ~ B RS EBEIL
PRI S -5 | B RE TR T T A IEARACE M EOR - AR SO E 2 M/ FRIIAF &

- EBEEHEE R IYE N EE M - B ARAEE E- Ry EE R f EERTE - Volvo H ETFET
AU e bR BRI b3 -2010 FERHE EE R - ERr LIHESE - RERIRAE
TIRASE o 5BV EZEEERARR > £ 5-10% © EEARAOEHNOX ~ COZK » #E—HFF
HE M B R FAVBEEM LU REIR Z [BCHI T - EEES{EEA REPR > HFIIASE -
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7~ BRI N — P B nl R th B S B LB TR AR B - A0 N EIFTR © 48V Ry
WEEE D o [HREERRCRFHERT > BUSRASK G AT - M= LEEEENES -
B B RRORE AR -

8 ~ EEEMSURERY ARSI B 4/ ME e B B S B B A 22

Energy recovery

Conventional engine improvement

BE N3k Renault ££[E17y Andre Jarasse #3745 T Fuel Efficient Powertrains Evolution Outlook s #i#

FR

1~ Bh ) & sk e 2 BeEh /)-22 5 i 8 (RDE test) ~ iyl $ S A 2 [RE(FIA1S FERUHER) ~ CO2
ERER ~ TCO(RRIEA A PARHERE ~ BeffopleAss) - LNz BAMHE ZHAMEEN: -
EREREZE A E EAEERRE  FIUNOX ~ CO K PM - LUEEIME @ {FiaZ 15 4F
Ko BT RE(O5)Fh > PMyg ~ SO, ~ NO, A KIEEEHYIED - €k s NOX [ [REVAHE T2
RERTT - M A& Buro 6d JERIEAERY LM S [ AR AFF & NOX _EfREK -
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v SR B G [ B ZERIRAR (W AT
(1) ZE 1S 3l -- BB AR ORI/ 2R 16 (F2 R A1))2024 £F ~ 75 EFT (R PG 8h)/ B I8 E (5L
FiEHE (7 ) 2025 £F -
(2) = PR ZE IR R BT 2025 45~ i Mg e/ PLESI/ENEE 2030 47~ JAE]/F4E] 2040 4 -
(3) = BRI MY A 1 F 5 B -- B 2030 4F -

~ I ST ESCIERAD © EV > PHEV > RIRBEFOHERE > JHE > Sl -

» IMAERRHEE MR CO FERUEHITH - 408 AR > 2030 & HlfEA4E R L 2020 £E[E(E 30%
Feha o (BEEE S [ BEAE YIS RO B M ERF e LA R COL JARIENK - KIJHES) EV K
PHEV(E  Frm)pl R BB HE -

CAIE B BEEHRRUA Z #EfE (Eueobb-Euro6d) - FATRHI AN K CO2 HERUZ TR GHRESE
) > HEN RS Z BAAIBHBE NN - SOHETREEARESS > PERUERIEAERASE IO ~ UM
B SRR AR ~ UM BLSEH Z (E A
CHE FR o AESEEER RCAR(TCO).Z Ebie |
(Ve TR R 1.5 EAHAERAHE - FANEERLUUHEAGESS > BEERAILUR R R -
(i TR 4 BAEREEACE - HIDSOHE(GESS -
==> RHEB{ILISCHEAR(RAY TCO -

S [ERERTT I © SRS [ TRRCRIETE - HNTSAZMEE - REsH e glE
(& o 005 BRSNS 5 [ B 70 2 855 - ARE AR Z BGE e 4
BURE AN b S I SEE RN EGEER(BTE)

BRSSPI IR e b 2 B AU N CE IR A E - 12V
48V Z 200V-400V) > HiEH5EREBENL -

HE R B/ N B R SRR P 2 457 [7)(2020-2030) : 7R EV K PHEV £ CO,
JEZIRRR - T EASRER K EE LB 2 UHE AR 77 SEHE NS
FREEENRFEEIEENE -

10 ~ FHIEl  Fow > SIERVEERHASE R T ¢ EV-IS NN e TE - PHEV-ZHERT THE . L

FOEA & T REVES) S B TR Z VRSO - e E- I N PERCENT T Fos 2 TR A
AN PR BRI RIS » S - (BRI (AT e 2 AT RE MR ) RO (7]
TR ERERE) » RIARS - S5 -
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BB BT ZE O RIEA RAHT(TCO)

L iency progress of gasoline
fuel cost gap

2028

EV & PHEV increase as main levers to = Electrified PWT based on
- Electrified gasoline with high efficiency. = Efficient Diesel engines for
~ Uncertainties on Diesel due to TCO co

* CNG engines depending on infr
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ZINGIEZNANCIE S

RIFEARACEAT S BRI LB 1 K COFEI Z Z RS s - AE AR BN & 2
Al > B TEIEAE E 2 I PREK > LRSS 1R - FEEEAE IR Z BRI ~ R %
&t 2 WAL T 2 - HTIHTR AV AR D T 25 SRS BR 5 (223000 bar) ~ FLISER/)N
R VENEZ AR ~ DM EHiAE R —1TIRA S EHN 2 m{ T PERR R S 2 s
(b - BEGSCR+DPFRLASDPE » FI 5 2 EE B e 1A B R R B S SRS
RELZ(ERIRE - BT B R R SO IR A A K S E F [R5 [EEhRE
HEE - EREAREETTT R - R EFRRIT A -

FNIEARRCOFRIR R85, - Bz b @ m B EE - BREME A SRR R 7S
BV - WM EE R 2 N RCEE 22 @ UH AR R) - AitiE - Sk
BEAME 2 SRR H BRI, - HEREE R Z e lR R i &80 G B FAERE TR AN
JR IR RE 3% 7E) > AT EERREAE (B TS E Ry o (ARASR AN S RA
CO, Tank-to-Welljsk &5z  (EFIHAN - @RI R RIS - Inaih 2 i fm 2
EAPUR 2 HEBN AR -

HIERGEROK ST S - MERRCREO UG [ R (HEHAENOX K PMERI Y FRHE 26y
BRI > TR A B BB R e (T - (6 B e (B O E I R MoK 5 [2E | 5
B R % i P H SRR - MERE LR B A A 88 Z R (EH an B VR IR A PR A A -
FEHRH R E 2 CO, Tank-to-Wel &7 » B A RE M E(FREMELH A FHC &
HE ek &)

i

() B
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