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Study on Hybrid Control Methods of Heavy-duty Plug-in Hybrid
Vehicle for improving Fuel Economy and Emissions
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PHEVs are expected to become widespread. They enable
all-electric modes, as well as hybrid modes, using both engines
and electric motors, but the control system significantly affects the
characteristics of fuel consumption and gas emission. We used the
extended HILS to analyze the fuel consumption and gas emission
for different plug-in hybrid control systems and investigated the
optimal control method for PHEVs. We summarize this research
below.

(1) To reduce exhaust gas (NOx) of the PHEYV, it is effective to
apply different plug-in hybrid controls for the CD
(charge-depleting) and CS (charge-sustaining) ranges.

(2) To reduce the NOx emission in the CD range, which is period
of electric motor drive mainly, it is effective to operate the engine
when the engine output demand power is high. The reason is that
the environmental load reduction devices, such as EGR and SCR,
work at an early stage.

(3In the CS range, engine it is effective to operate the optimal fuel
consumption curve (and NOx emission curve), in order to reduce
the NOx emission rates at the engine outlet.

(4) The parallel PHEV with the plug-in hybrid control system
adopted aforementioned (2) and (3) improved the fuel
consumption by 77% and improved the NOx emission by 59%
compared to a diesel heavy-duty vehicle in a repetitive WHVC
(total distance traveled approximately 160 km).

(5) The fuel consumption of the series PHEV did not improve
compared to the parallel PHEV in this research condition. The
reason is that the engine of the series PHEV operates in a higher
load region. EGR did not fully function and energy loss of the

electric motor increased during electric motor drive operation.
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Performance survey for Li-ion battery in a hybrid vehicle with
105,000 km driving
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A global technical regulation for vehicle environmental
performance such as exhaust gases, fuel economy and range has
appeared in the issue of WP29 in the United Nations Economic
Commission for Europe (UN-ECE). One of major concerns is
that battery degradation may influence on the fuel economy
deterioration of electrified vehicles such as HEVs. However,
numbers of report from automakers about the relation between a
fuel economy change and battery performance change are limited.
In this paper, we demonstrate the battery performance change in a
hybrid vehicle with 105,000 km driving and its fuel economy
change.

Fuel consumptions of the hybrid vehicle with 1.5 L gasoline

engine and 105,000 km driving were compared before and after

battery pack replacement. The type of the battery was Lithium-ion.

The fuel consumptions with the “state of charge correction” were
measured by a chassis dynamometer with Japanese driving test
cycle of “JC08 mode”. Before replacing the battery pack, the
hybrid vehicle ran with a fuel consumption of 29.24 km/L. Then
after replacing the battery ran with a fuel consumption of 29.96
km/L.

After the fuel consumption test, the battery pack with 105,000

km driving was disassembled to battery cells. Discharge capacities

and internal resistances of the cells were measured. We will
discuss the battery performance change and its influence on the
fuel consumption rates of the vehicles.
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Safety measures at station platforms
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measurement tool and measurement tests at road side at a 2500m
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Estimation of friction coefficient and wear index between wheel
and rail based on neural network
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Social acceptability of Automated Driving Vehicle based on the
analysis of the precedents
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Occurrence of injuries of elderly bicycle occupants in vehicle

accidents

CIHTHERY: IAAIK
HENHZ BRI IFE
(BK) B AR

%5 56 [8] H AR @B R i iE S
(FFf24E 11 H 24 H)

IEFOBMENCIT 2 MR RICIBN T, RiEHE
DOIRFENIE L 72> T D, 2019 4E D H B H 3R B AL 4k
WZiE® % 65 Ll EDOEIE 1L 20% Th 58, FEEHIZENT
1L 65 5% LL A 69% % Hd TR Y . FHCEERE O HIRHE ik
RRITBH LN D,

ARIFSEC I, T 220 B S BE AR A5 M OV KR SER i 7

OEE) A7 I RIETEEBEFHALNCTHIZ EEHBE L
T, SAFRF 4TI alb—a X 0FE L,
AT T AR L OVEITIZIE MADYMO (Siemens) % v
Too BEET L, BERHE T VILFERT — & 2 FEITHEE LT,
HET WL SUV A 7L L, BIEET /ML 24 A T
A RE L, AIEET VL, AlREREY I —va v
RIZBR s n=ET V2 AN,

SHERME EABIT H & O —WRIEZE TlIm < 2o 7223, i
E OB RICBWTHEEFEICHS RAHARH o7, Fio,
—REZRIZ BT 2 KERE S BT D U R 7 |1l 58HE O ¥
KW@ < i oo, BITREROSHT G ZIREZEIZDWN
TIE—RE L% D NEZFB) O EL IR ZT 5 2 Lo
olz, ZDH, —WEETOHEER LXK & O, Bif2et%
DNEZEBOHIEHNEE TH D LWV Z D,

Development of a Fast Ana-lytical Instrument for the Detection of
NO, NO2 and O3 and Application at a Mountain Roadside
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Experimental study of safe transition to manual driving during

using the automated driving system on the highway
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Research on Safety Performance of the ISOFIX Booster Seat in

Frontal Impact
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This research is to confirm the influence of the difference of the
attachment methods of booster seats to the safety performance of
child occupants by sled experiments. As a result, in the frontal
impact sled experiments, the phenomena, which the slipping up of
the seatbelt to the neck and the submarining, were occurred under
the bellow 2 combination conditions. 1. Occupant moved forward
largely because of the seatbelt structure and 2. Occupant was
seated in booster seat fixed by ISOFIX attachment. The
occurrences of these phenomena would increase the risk to the
child occupant’s neck and abdomen.
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Approaches for the detailed measurements of spray

characteristics

I NE TOEEFREIZONT

BRSO 8

pi

SLAITRS:, 2@k X F—
THEhF E DY O L FHINEICET 58—
(2412 H 11 RA)

Bt
Flow and Spray Characteristics during High Pressure Fuel
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Abstract:

High pressure injection systems have essential roles in realizing

: T Approaches for Detailed Investigations on Transient

highly controllable fuel injections in internal combustion engines.
The primary atomization processes in the near field of the spray,
and even inside the injector, determine the subsequent spray
development with a considerable impact on the combustion and
pollutant formation. Therefore, the processes should be understood
as much as possible; for instance, to develop mathematical and
numerical models. However, the experimental difficulties are
extremely high, especially near the injector nozzle or inside the
nozzle, due to the very small geometrical scales, the highly
concentrated optical dense spray processes and the high speed and
drastic transient nature of the spray. In this presentation, several
unique measurement techniques are introduced.
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Effect of wearing helmet on cyclist head protection
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Safety countermeasures for cyclist protection
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Development of train sway inspection method using small
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Proposal of position identification method using GPS speed
in train sway inspection

Y AT LGRS REESE (REMER)
Yejkseal, #EJ7 IERI
HACKS: il 552, AaARRS . sILFRK

®

(Afh) EAES
27 B BREHIN - BURES L VARV T A
(J-Rail2020)
(SFf24E12 415 H)

RAEOPU/ N R O/ PEREEITE LW b O D
V. 3HEIMEER RO L — v A 1, GPS ZAfEHE, Kt
YOETEALVE2—HIANT A =T == ADK
RE & FF-o/ SR 268 21, SRR S FEICATZ D &
BRI R AR LB E R EERE T2 L L
Teo ZOWHERAEZAT O IZH 72> T, B8 L 72D DOPLE R
ETH D, MNUGRNOHRIRTE 57 — % T, FEREFEDFT
PR TE 5 L0 RAEREFEEZRE L, MEEEZ1T 72D
THET D,

s (Fn30)

MU 31T 2 AR S AT L OB AFEAMIZ BT 2 MGt

Study on the evaluation of the introduction of public transportation
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Electromagnetic Compatibility for Motor Vehicles
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Understanding of Exhaust Gas Behavior, etc, during
Regeneration of Diesel Particulate Filter (DPF) for Heavy-duty
Vehicles
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GPS speed correction method in train sway inspection
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Study on roll motion of ropeway carrier affected by wire rope
vibration
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Scenario teaching on the stereo camera for safety inspection of
automated driving vehicles
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Estimation of coefficient of friction between flange and rail
utilizing vehicle dynamics simulation (Investigation based on

roller-rig test with different lubrication condition)
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Cyber Security and Over-the-air Issues
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