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Estimation of CO, Reduction Potential by Traffic-flow Smoothing and Eco-driving Promotion
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ABSTRACT

A case study was conducted by analyzing floating
car data from throughout Japan to determine the
CO, reduction potential due to traffic-flow smoothing
and eco-driving promotion. The data used in this
study is from hybrid cars equipped with Eco Assist,
which has been reported in past studies to enhance
fuel economy by approximately 10% as the number
of driving times increases. First, multiple regression
analysis was performed on the subject floating car
data to obtain a polynomial with fuel economy as the
explained variable and items related to traffic flow
and eco-driving as the explanatory variables. The
explanatory variables set the present distribution and
the distribution under the assumed conditions of eco-
driving promotion and smoothed traffic flow. These
assumed conditions were applied to the polynomial to
obtain the fuel economy frequency distributions for the
present and assumed conditions, and the CO, reduction
potential was calculated from the difference between
the two. The assumed conditions were calculated to
have a fuel economy enhancement potential of 18%,
mainly due to traffic-flow smoothing. On the other
hand, eco-driving was calculated to have fuel economy
enhancement potential of 1% over and above the
approximately 10% enhancement of Eco Assist. In
addition, it was found that 2/3 of the CO, reduction
potential was enhancement when driving at a travel
speed of 30 km/h or less.
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Fig. 1 ECON switch

Table 1  Specifications of hybrid cars
Type 1.3Li-VTEC+IMA
syt | e
Max. engine output 65 kW
Motor type Synchronous motor
Max. motor output 10 kW
Transmission CVT
Vehicle weight 1130 - 1150 kg
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Table 2 In-use fuel economy factors

Factors Explanatory variable

Efficiency of engine and
transmission

Wasted heat from braking | Acceleration energy equivalent
Driver behavior Eco-driving rating result

Distance
Qutdoor temperature

Average travel speed

Warm up

Air conditioner Qutdoor temperature

Electricity load Not adopted
Air pressure in a tire Not adopted
Road surface, grade Not adopted
Maintenance defects Not adopted
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Fig. 11 Vehicle onboard display for eco-driving rating
results
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Table 3 Travel-speed smoothing

Type Effect
Profile signal control 10 km/h
Bypass road construction 6 km/h
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Fig. 15 Relation between average travel speed and
acceleration energy equivalent
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