. s e é‘ g | - A= 1 b 0 medd
e I C TOME s L 11}

.0 Sl o

EU Transport GHG: Routes to 20507

Partners

7 AEA sceoin THO IS milieu

The project is funded by the European Commission's Directorate-General Environment




#33

NN

#ox - /(01
T (
g gt 4 0 0o & / 50 %%
31 6 4 444 33

This paper is the copyright of the European Commission and has been prepared under a contract between the European
Commission and AEA Technology plc dated 23 December 2008. It has been prepared by one of the partners in the project, i.e.
AEA Technology plc (lead), CE Delft, TNO, ISIS or Milieu (as indicated above). The contents of this paper may not be reproduced
in whole or in part, nor passed to any organisation or person without the specific prior written permission of the European
Commission. AEA Technology plc and it partners accept no liability whatsoever to any third party for any loss or damage arising
from any interpretation or use of the information contained in this paper, or reliance on any views expressed therein.

Contact details

lan Skinner lan Hodgson

AEA Clean Air and Transport Unit
Central House Environment Directorate General
14 Upper Wobum Place European Commission

London UK ENV.C.3 Brussels

WC1H 0JN Belgium

T +44(0)870 190 2817 T +32(0)2 298 6431

E EUTransportGHG2050@aeat.co.uk E lan.Hodgson@ec.europa.eu
Project Partners
www.eutransportghg2050.eu www.aeat.co.uk

www.cedelft.nl
www.tho.nl
wWww.isis-it.com

www.milieu.be



% %" & "' "(

)



% %" &' " (

)

) 7
3 4 0 50
) 7
+55 4 3
)
1 9
! 3 31
) 7
! +55 4
1) : 3
! 70 5 10
Il 14
70 5 3 31 1
) 7
+5 5 4
+ 51 15
) 51 15
0 <
8 % O 0 * >
8))
8) ;3 05
8)! 00
8) /
8) # < 5
8)8 ?
8)= (1
8)% 0
% >
% 3 00

3/ 0,

~

00 00 00

N N N e N N N N N N N

N N
©“ 1l ©

— N

»



"¢ " g |

23
1 5 5 @A 32
5 5 10 +
5 4 3 01
1 11! 4 551 9
3 @A 32 =B?1 !2
3 24 +
33 1
0 554 5
0
4 3 0
) 3 1 5 3
3 D 4«< 3
3 31
*f o1
3 31. 0
7 4 154 1
54 1 9 0
E * 4 < 4
> 9 4 0 1

1

% %" &' " "(
0 o1 >
=B7 > /N1 2
0 11C +
0 C + "<0
1 3/ 1
D 9 0
5
1 0 5
0> 3 3 +
1
31 4 <*# ,
1
5
o*#
0
4
, 1.17 3
5 1
1 3 / 5
1 2 2 ,2 4
0 9

)



% %" &' " (

%

E

0

)

+
1 +

G
& ;
3
%

00 0
"% % G 4 1
4

@#0 <

| 1313

*%&;, G75 3

) 3'<0+ 1 )* I
*&: G (

0 + 0

>2 < 4

03

g "

31

$ !

8B



"¢ " g | % %" & " "( )

% 0 201 0 0 5039
3 5 3 1+ H 1 5
+% 0 5 1 > 0 E 50
%3 1*?%, 5 1 5
+ 2 4 4 4 4
> 5 3 > 0
05 1 1@#0< 82 ?%2 $B
3 34 35
0 4 5 + 0 3 )") * ¥,
* =" g, 3 5 0 *0
E 5 0 %3 1,@?%2 $B
" # $
%& "0~
petrol Small Medium Large
COz CO: CO:
Description reduction Costs reduction Costs reduction Costs
%} [Euro] %] [Euro] %] [Eura]
Reduced engine friction losses 3 40 4 a0 5 &0
.;li;::;zced reduced engine friction 4 80 4 100 4 120
DI/ homogenecous charge
(stoichiomeiric) 3 125 3 150 3 173
DI ! Stratified charge (lean burn /
complex st'ategiesg] ( 10 320 10 400 10 480
Strong downsizing with turbocharging 12 390 12 4350 12 510
Engine Extra stron_g downsizing with 20 =00 20 650 20 750
turbocharging
Variable Valve Timing 3 100 3 150 3 200
‘Variable valve control 7 300 7 350 7 400
Variable Compression Ratio 10 800 10 1000 10 1200
Optimised cooling circuit 2 35 2 35 2 35
Advanced cooling circuit+ electric water 3 120 3 120 3 120
pump
Heat recovery 5 250 5 250 5 250
Optimised gearbox ratios 1 S0 2 60 2 70
Trans- Filoted geariox 4 300 4 350 4 400
mission Dual-Clutch 4 600 5 700 5 00
Continuous Variable Transmission
Start-stop + regenerative braking 7 515 7 600 T 685
Hybrid Mild hybrid {motor assist) 11 1200 11 1600 11 2000
Full hybrid (electric drive) 22 2800 22 3500 22 4200
Improved aerodynamic efficiency 2 75 2 75 2 75
Medium weigl.'ut reduction {12% BIW = 5 57 5 ag 5 15
Body 3.6% veh..waght} .
Strong weight reduction {30% BIW =
9.0% veh, weight) 5 212 & 294 5 418
Advanced lightweight materials 20 1103 20 1403 20 1709
Low relling resistance tyres 2 25 2 30 2 35
Other Electrically assisted steering (EPS, , 100 , 100 5 100
EPHS)
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