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Integrated evaluation of various automobiles and a sustainable vehicle system
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Abstract

Various vehicles are integrally evaluated in energy efficiencies, costs, the sustainability in combination with renewable energy, and the

infrastructure transferability to the future vehicle system. Energy efficiency of the electric vehicle (EV) is the most excellent at 0.89MJ/
km and plug-in hybrid vehicles (plug-in HV) have also better excellent at 1.03 of gasoline and 0.95 MJ/km of diesel than 1.1 MJ/km of
the fuel cell EV (FCEV). Cost performance of plug-in G-HV and EV with 16 kWh battery show much more excellent than that of
FCEV. EV as well as plug-in HV shows the good sustainability and the transferability, while FCEV has serious problems such as H,

supply infrastructure. Evaluated integrally, plug-in HV and EV with about 16 kWh battery are the most promising vehicles in the future.

The sustainable vehicle system of plug-in HV in combination with the renewable energy such as solar and wind powers can be made by

the following systems; one is that the part of the profit in the wind power side is transferred in the solar power side by the individual

green electric power certificate and the other is that the part of the cost in solar power side is transferred in the electricity charge.
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Vehicle Total energy efficiency (MJ/km)
present value future value

ICEV gasoline vehicle (G-V) 2.7
ICEV diesel vehicle (D-V) 2.0
Gasoline hybrid vehicle (G-HV) 1.7 1.6
Diesel hybrid vehicle (D-HV) 1.3 1.2~13
Fuel cell electric vehicle (FCEV) 1.3~1.5 1.1(0.99)*
Electric vehicle (EV) 0.94 0.89
Plug-in hybrid gasoline vehicle — 1.03
Plug-in hybrid diesel vehicle — 0.97

* The value in the parenthesis is from the JHFC report as the highest future value.
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Vehicle Energy Cost Sustainability | Transferability
efficiency
ICEV gasoline vehicle (G-V) X X X O
ICEV diesel vehicle (D-V) X A X O
Gasoline hybrid vehicle (G-HV) — X O
Diesel hybrid vehicle (D-HV) O A X O
Fuel cell electric vehicle (FCEV) O X O X
Electric vehicle (EV) with 50 kWh battery © X © X
Electric vehicle (EV) with 16 kWh battery © © © O
Plug-in hybrid gasoline vehicle © © © O
Plug-in hybrid diesel vehicle © O © O
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OEMMERENL, ASHEOFER LTI (ZZRF
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Do Lo, ElZDE DIZKE 723fEIL72 < | Plug-
in HV OFEBEIL, ZHUCiE L7z Ny 7 U — O EIZE T S
b,

FEZT Y U A&, Plug-in HV ([ZEER S 05 BRE)
FIOFETEIE, A 7] 100kW/rp.m., &% H 7] 30kW/r.p.m.
ThHA A9 KK, 2005), Ny T U —Cxfd 5ER
12725, 2F V., 10kWh Dy 7 U —ThiuL, fEth7)
WZxtLCloC gk S, o, BRI E L C20 NE
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