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Conventional Piston Bowl

Injection pressure: 270 MPa

C. E. Roberts et al,
JSAE 20105166,
May, 2010
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Heavy Vehicles U.S. Climate Change Technology 
Program – Technology Options for the Near and Long 
Term, The 21st Century Truck Partnership (U.S. DOE) –

Heavy Vehicles U.S. Climate Change Technology 
Program – Technology Options for the Near and Long 
Term, The 21st Century Truck Partnership (U.S. DOE) –

Year Base Present 2010 2013
Engine efficiency 40% 42% 50% 55%

< Engine Efficiency Target >

Total Energy Used per Hour
(66 mph, fully loaded, level road for one hour)

Base = 400 kWh (6.6 mpg)

Aerodynamic 
Losses

Base = 85 kWh, 
21.3%

Rolling 
Resistance

Base = 51 kWh, 
12.8 %

Drivetrain
Base = 9 kWh, 

2.3 %

Auxiliary Loads
Base = 15 kWh, 

3.8 %

Engine Losses 
Base = 240 kWh, 

60 %    
Engine Efficiency

Base = 40 %      



29

ÆÇ�È
��&� DE�
�&�F
��¯S&'
vw�

ÆÇ�È
��&� DE�
�&�F
��¯S&'
vw�

%¾¸� ¯YH¸& '(

¾Ëvij¿ÀJ *W89:
Ì¡�J *W


K�vÍ�JÎÏQ ��


BC89:`I��
�� `��¶�
Q �¿


Ëvij¡ÐÑ ´e

¾��&��´bc ±��£gSÒÓ� *W

HBC�´bc |�gY¦AgS�[ KUg


 ��&��ÔS;��Õ fg


vÍÐÑ 6�´e

H�[1 GÖ ª±gS»C L-g

H ×�ÊØ�&7�Ê L-g


 ��µ�¶�ò�F 
 ��&�çÙ 
 EGR¶�ò�F


 V�+3Y�Ú�
��&�M �Û


 IÜÚ ��

30

`I��
�� �¿
�%#$`I��
�� �¿
�%#$

���&� Ü�ÝÞ.CwnT4YP4x8¡¢:��
�� 2��%�

H 7858

µ�_`�aE�Ñ

H �¶¶Êò�¶
µ�_`�aE�Ñ

H °�Þ�
�¶


H¡¥$BnÈ�ß�¶$Bx

�£ß&' 
 5%�10%XG ��*W�OP

&Æ�¶�µ� vª�)
³�bò� �´bc�W


 `IUV
0G �g8vì:e+


 �´bc `�a¶ÊgS�vM ÒÓ�


:;
��� !"Y7��bc�´ G°�

 �%v�� !"

Wex} mex à�h4 – h0 – T0ns4 – s0xá
} mexâCpnT4 – T0ý – T0ãCplnúT4/T0ý – RlnúP4/P0ýäå

##8YWex¸îà���Q L�æçYè] �ICw¸T0YP0

øéi�`I£Qîà��êG

 K���&�8-��R:�

31

7858

µ�_`�aE�Ñ�´bc

Volvo D12 500TC nICCT, 2008+x
7858
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Volvo D12 500TC nICCT, 2008+x

H�Uµ�½�aVÛ¶°�¶�ë	Ê8�Vì:FìjK��øv��âN�

H�`I£��&�Q�î K¿ÀÎÏQ��ì:%í8-��R:�

32

Ä�Cumminsî WHR�´bc
�¶°´ïÊ°¶µ� 10%�����n2008+x
Ä�Cumminsî WHR�´bc

�¶°´ïÊ°¶µ� 10%�����n2008+x


Extracts Waste EGR Heat
primarily -

Takes in Waste Exhaust

Heat when off-peak

WHR Loop kept at peak

power as much as possible

~8% efficiency benefit

across the drive cycle.

>8% improvement at cruise

‘More Electric’ Accessories

will add 2% benefit
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