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2. 'VC¥—3, x"e-POWER, > 274
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a7 M A — SIS L 72, Z D% 2018 fRICE N LT
1. U ® IC S=Ny, NHSUV SR Z IR L 72,

BT AL AR T LT TS 5787 LT LT
52 WL T H7012 e POWER & 27 1% BB R Lo C
LY APUAMEEIRL 72, KTECIEHTBLITE e-POWER > 2
FAOBFOMH G, I, 3 AT ABEHCOWCRSIT S,

2. e-POWERYRFLREELES AV F VT

100% x> > v THEEL, 100% € — 5 TETT 2
e-POWER S AT LD RT = F LAV AT A 1 &R,
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4WD
. : . . I . . A A .
. Inverter i Engine - -Motor
=l awmas Invert - -
7 Battery Generator & . Gcncmmrr_._l'-lnvener
| [::]Banery D
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E1 e-POWER system configuration

e-POWER > 27 A, 100 %€ — % BRE) 72 & Tl3 D& 0]
TR ML 7 2 6 A LR BB RS 2 R 7 e IR TR 0> L
V=7 TR > HEMAD T — Sl 2 Avws2ET, 7
RN DEEARITIFLL AR AL AL — RNz FZHL
T3, ZUde-POWERY 257 2D KDOKE L5 T\w 3,
F7e, TPV O BKE) R L 13N L CHIHC E 5720,
IV UVIRE) - S IEY A S TR HNET Y — LTI EEL
THEWRTH D, TV VIRBIRFIZIZT Y Y v E R 2
BRETZIETIANF =R 2 @D, E R
BINTHEL %22,

2016 FFICHATN TR 1 L e-POWER & 27 42 E N

2020 4E 121355 2 4 e POWER S 2 F L 2 F a8 7 b
A—ITHEHL, e-POWER DR KRDOKHETHL IS, AL—
REEHHSEHMALSHE, KVEV L7 —) v 72 HEHL
TV, ZD70DIT, YATLEMRTSE—F, A N—%,
Ny F)— TPV IRTzRRL, eV om B
FTh B O FOFEBIL7, K212e-POWER I AV )y
VA

C-seg SUV
L. Fr Motor 330Nm150kW
Mini-Van Rr Motor 195Nm?100kW
M 320Nm/100kW 'y .
Entine 01 Engine 106kW
Compact
Y S ] |
) w B-seg SUV |
@ Motor 260Nm9SkW|
1% generation 2"d generation

B2 Line-up of e-POWER

3. TIJANVAIVEAe-POWERY RS LDJHL)

HHBATE e POWERS 27 L3, ¥ AT LD TH 5
HE, AL— R MERE, AEEREZ I L. S lgIoT
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E3 New e-POWER system

=1 Specifications of the new e-POWER system

Compact(2™ gen.) |C-seg SUV
Drive Fr Motor power 100 kW 150 kW
system Rr Motor power 50 kW 100 kW
Generating | Generator Power 60 kW 116 kW
system Engine type Gasoline L3 NA | Gasoline L3 Turbo
Engine displacement | 1.2L 1.5L
Battery Type Li-ion Li-ion

4. TOANVAIVER e-POWERY AT LIE

e-POWER ¥ A7 ADBA, TP VIFE MM 2 AL
5 Ry, TEREERIRG O WAL LA MR BRI 52 28
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HO R CI RS BE T 2 el bz B 72,
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av 7 b A=A, 20-40km/h FEI O AEHEIE 2L
40-60km/h I COMRBIBEIE 2 BN 7, ZhXDFEEL
FX =% eh3 o itk zm L2 HTER,

< B ackg\’OUY‘d Noise
é from OUtS\de
S,
g’ Engine Noise at best
Q@ BSFC generation point
(0]
2
o
Z Driver recognize
engine existence area
0 20 40 60 80 100

Vehicle speed [km/h]

45 Relationship between background noise and engine noise

’DCompact (15t Gen) |:| Compact (2" Gen) [l C-seg SUV |

o

N <
Vehicle speed range [km/h]

Frequency of engine starts [times]

o
o
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0-40
-60
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6 Comparison of engine startup frequency

F7o, HEP Ny 7 —SOC, EREKE) 7% & DFEFAIC
KOO VIRE) - AFIL2ITIN, FEZFG LS, FHE
MR47- D DAEIRNF — B2 NS¢ 52T, 1 RIOAEST
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9 Acceleration G at standing start
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AFETHEODIC LRI ELL)ICEE LY 2L 7 (a),
¥, U VIBRREREIZ, AOREEI LY — 24
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JEDRED L3 BRI L2055, Sl iz =B 72,

Accelerator
pedal

!

Engine
speed

|

_—--)/_/'__’_—‘

il T
e ’
//

I emnn SN

Increasing system power by turbo
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potential power
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= ; \
5 laccel. Pedal motion ~_ \
S ivi . (_\ e-POWER with NA engine
£  Jand driving torque B g
= ._/
=
a
() (®
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E10 Time chart of Driving torque
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B11 Zone definition of engine sound
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TRRWEdD, TPV EEY A 27 L IREh% 0K %
HICEIRTE 2, ZOR#ELE»T I ETRENEREL XIOPER
PEREZ KiRIC B S ¥ e,
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IV UKk B VY VIR BIRE H O Y E (BSFC 217g/
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INBICED CeZ AV SUV by 775 A0, 8-
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2 E X ik
(1) Akihiro Shibuya, Naoki Nakada, Makoto Kimura :
Development of a Brand New Hybrid Powertrain
for Compact Car Market (2016)
(2) ¥tyx ok 3o BRI QMO OIREL  HAEEH
No.87 (2021)
(3) fhH EM : AT LDORBESHDOIEE HERR
No.87 (2021)
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E13 Subjective evaluation of driving simulator
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Table.1 Variables and functions for optimal control

Notation Description
u(t) Input Variables (1,..., p)
X(1) State Variables (1,...,m)
ty/t | Initial / Terminal Time
u, /u 7| Initial / Terminal value of Input Variables (1,...,p)
Xo / X/ | Initial / Terminal value of State Variables (1,...,m)
f(x,u) | State Equation of motion (1,...,m)
Mt) | Adjoint Variables (Lagrangian) (1,...,m)
L(x,u) | Stage Cost p: Number of Inputs
J(u) Cost Function | m: Number of State Variables

Vehicle Motion Design Vehicle Model

Stage Cost Function State Equation

L(x(0),u(?)) (1) = f(x(),u(r))

% || e

Cost Function
J() = [ T0u00) + 10 - (Fx(0, u(0) ~ %(0) Jar |

e

N\

Vehicle Motion Task
u(0)=u,
X(0) =X,

u(,) = u,
d)OX(t) =X,
Termir;;Ir\

Conditio_rE)

(ﬁtial

Conditions N,
k\/\_/ X /

ke e
1,1s) /’-‘»7/

[ Optimal Control Algorithm )

/

u(?) =argmin[J(u(?))]
(A(t)and x(¢) are obtained at the same time )

Fig.1 Schematic flow of the inverse vehicle dynamics
methodology by optimal control: Ride quality is reflected
to stage cost to describe motion design.
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FIE) %, BEFEA % (Adjoint Variables) %ffi>C Stage
Cost BIBEME T 2, 7720 INEEZ KA ) S 73l
Bz, 7V oRR2H 5, 24U, REHEAD
e, 2 (1) BATERCR (2) DX iz, REZEH x(1)
DS X(1) A3, IRREZE BT <P (Explicit) > il Al g
wlETHS,

X(1) =f(x(1), x(1), u(?)) .
X(1) =f(x(0), u()) .

HELROHFNAE DD, W] EFL B % & L LA E) 2 1F
WElcZBIT 2700, EHSIIETET ICcCHEljEF V%
BFE L7z, L2212, 1F4a T AR I HE T BT 25
ST IV EZDIRBERZRT, YA VR, gL
#-Magic Formulaz, $EHIEZMAGZSERELINATOS,
A (2) TERDHEF L EANZ ST T 2B SN,

@
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Table.2 Variables and input functions of vehicle model

Notation Description
X (1), Y5(1), Zg(t) | C.G. Position (Ground Coordinate)
Vg (1), V,(0), V(1) C.G. Velocity (Vehicle Coordinate)
%}:;?ables Q@), o(r) Yaw Angle, Yaw Rate
X(1) D), P(1) RollAngle, RpllRate
0®), 8(1) Pitch Angle, Pitch Rate
o;(?) Tire Slip Angle
Inputs o(t) Front Tire Toe Angle
u(r) Acc(t) Longitudinal(&) Acceleration

Subscript i: Wheel Position [ Front — FR, FL ; Rear — RR,RL ]

Fig.2 Two track and body motion vehicle model conforms to
equation (2): Refer to author’s previous research®

C CETITH A B EE) T 2 T, REOMREE
i ERZZITH, 207013, FTRREOHEET ILE
HjE 7LD HARANFE 2T IUT RS0, ZOBE FEHO
ETIMALTHOET L EFBRICRK (2) DA S 5,

RIT, PRENE 2B G 13, F B o B EE) 1T
BRI 2 B A REAH x() E L THEL AT RS20,
B ZAE, SEBYAITE 2 A7) W &, I3 I R o
Pk 28, (1) IR T LIS, ML IIRFEE R Tl L.
ZOWMorE X(t) T, HENFG i #EE LT Stage Cost[#
KAHAAL Z L TET . REEBUCEZ D TTRIEGES
N5,

DL b o g E B T 2 e S o Pk ~#EH T 570
D2 ODEFHEREIIRENI, RETZDRIZMN 2,

3. REDREMFHIEZIT ST DILIR

3.1 RESFEFHOETILE
FEELFEBIET VR, KX (2) DX)ITREEB T >
KBS L LI HFID T THERET 2, REDEBHEM 2
R fER S5 L, Hil & FEDIRBEETO<F>08
DCE L5780, BHGEENENE I X2 ZEES DAL L,
SHAR AT HE L e B iR BB A (n—)L) SE B 2 € 7L
5,

Table.3 Variables and parameters of passenger model

Notation ‘ Unit Description

State : Upper Body Roll Angle (Angular Velocity)
Variables cDB . (CDB([)) (rad], [rad/s] (Vehicle Body-Fixed Coordinate)

Temporal Xq(0), Ys(t), Zg(t) | [m] |Seating Pivot Point (Ground Coordinate)
Variables .
Fyg(t), Fzg(t) N] |Applied Force at Upper Body C.G.

[
Model Eo s Cs [m] Seating Pivot Point
[

Parameters (Vehicle Body-Fixed Coordinate)
hpeg m]  |Height of Upper Body C.G. from Pivot
Iy / my [kg-m*]/[m]  |Upper Body Mass / Inertia
Ky / Cy |[Nm/rad]/[Nm/(rad/s)]|Upper Body Roll Stiffness / Damping

D), B8, 1), axt). Ve(0), Vy (1), V(1) are the state valiables of vehicle model”

+

3
Cefnter B
Goravity US
+

" & B

Seating Pivot
Point

Vehicle Body
Roll Center

Fig.3 Passenger seating point configuration: Passenger upper
body (including head) is simplified to a single inverted
pendulum, then affected with vehicle motion.

RN, RIS 2 HIEB QWM 2 EBLT 2, X3
FEEhuc, HRREE R COEHENEE, ZZICERY b
250 AT V2R (DU ER 3BT T VICED
BEBRERIIFES), TOERY MFZHEINER S, X (3)
(RS ST NE LD DD GEE DN WIHIZANR)

X0 =V, 000+ V() ~n5- D),
Ty() = V() @)+ V() + & - (1)~ (S + Hpyy ) 90,
Zgy =V O)+n -p)-& -0(1). ©)
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WU 7 BAREOAE (EXy MIE+ koo —)L 2805
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ETHAAOEE, EEE2E 725K (4) EUTER
T2,

2

d .

Fyg(t)=my 'F( Ys(6)~ hyeg -Sin (@ (1) + (1)) ) ,
d2

Fzy(t)=my 'ﬁ( Z(t)+ e - Cos (@ (1) + (1)) )

rmy-g. )

22T, EEELA~DERT Fyg  Fzp ICk>TERY MC
LCa— Ly LikEE OEE) A ETE, (5L
%%, B, B—VRMER KR, REE S — MEDRM
AR 23 F R B e E DB R TN & DTV 5,
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mizic, ERoEB HERX (5) ~X(3). 1) #fRAT3S
2T, bBfFu—VANEEE b, 2350 (6) DX IT<EE> IR
75,

1
(g-Sin(@y(t)+ D)) hyeg My
— Ky Dy (1)~ Cy - Dy (1)
+Sin(q)B(t)+¢‘(t))'hBCG My -
(7,0 + 19t - & -00))
+Cos (P (1) + D)) hyeg -y -
(V;(;)-a)(t)+V;7(t)+§S 'w(t)_(§S+HRoll)'¢(t))
By -my-@)) . ©

b0 =

KESFEHEFNNA(6) 1T, FIEF M ORAEZ
DY RTHD Vy Vi, §,0,0 3E5ENTHS, Lol 3k (6)
% YT 7 F e SR E S R R IC A L Tl B L LT &
UL, IREEALCER I (2) o ICINE S, T,
SULE ENTITBG I TR Qi MRS i i | [ (S P OV
Ed

3.2 REFFNEEOREEHE

PP CHE SN AYILRITIE, BRI D 2 N
PANEEL R ENEZOND, LEIHH, BIETHAZLI I,
RBEZH & ARG BRI A AA D T\,

MGEE 2 REEBAL T 2 FBE L Tid, R
TEINZHEF SRz, oI L =Ry i
(erk TIREEZELAL T ZICIZPURY) 2L THBITE S,
7etil, SRS AP A GHRAR 2R E (A, Wi HiE
FEtFEICEANETHD, 22 TAREREA 7Y — " ZHVT,
Al BB AL A A o T BURE R 2 K ed 5 2 LI 5,

Angular
Acceleration
ax() ka State

variables

IBNGYING)

| Lo, 70
k|

™
ar(mep|| V| &
Translational _Eb
Acceleration

Fig.4 Acceleration and jerk detection with soft sensor (physical
image of state observer) : Acceleration and jerk at the
attached body are approximated to state variables.
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ELTEZS, s, 2O 0N S RIEE DI
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Y =c-yn+k-T)-aw).
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IREERDEOURE IR, X (7) TlE o, k REMETRES, X5
IIEINGDOREMEEZIGEICEB TS, EA REEBGE
TORMZRT, ERESVERTSA L LIGEN7 Ty b
TRHEIC R 5 X ICREMEZIEA TV S,

=710 150 [Hz]
< 5
9 0.6 e.g. : 30[Hz] A 4100 [Hz)
e €=267 . Ne—60 [Hz)
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wlg o, _ — 150 [Hz)
1A T D ¥~ 1100 [Hz]
2 —40
£ 80 . ‘ 30 FHZ] ﬂ ‘ |~ 60 [Hz]
0.1 1 5 10 50 100

Frequency [Hz]

Fig.5 Frequency response characteristic of state observer:
Four cases of translational and angular accelerations.
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6127”9, Stage CostPi%uiiz RaE, IBEFREZE L
BIEIckD, RSO EICIZEAEEIE D H B &3
%, DF0, IBEEBEBIETELL, REA 7 — D%
IHTERDY, RS RERAEERELS (stiff) LTLEH, BEzh
BHolk, BELIIHEERBEON — R4 7 ZBIZHTET
b5,

Z 5

° Reference for - E v 150 [Hz]

£y normalization S 10 100 (Hiz

8 2 1. .

g L «

o o o 8 0

i 2

B 310 60 [Hz)

=] S_1.

£ 2 30 [H7] e

= —

g 0 50 100 150 0 1 5 3 3
E Resonance Frequency [Hz] Time [s]

Fig.6 The degree of approximation of state observer (stage
cost is quadratic value of lateral acceleration): There is
an appropriate value for the resonance frequency of
state observer.
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Z2TC, #FEtomne LT, UTO=BREE RS ;

(i) FHlid 28Ty —r2iE CEEE Y 27)
(ii ) P 2R R % SRR B E L Cipcilifif 2 B
(i) Frewfif 2 B E) & L CF S8 C IR,

RO E LT o500, AHE B O B L ONGHEE)
Thb, 2T, WBEOBEBICE T2 HEAESTRHIZ, X7
WRT I, BERRERICG 250, EI3 M 220
ZHBlcE R EE VT, FRIGHEIZANT52LTTI,

Actual Vehicle

a)
(

Motion Simulator

Control
Inputs
Q £

Designed Motion

(Restricted by
Configured Vehicle| | Translational and
Physical Property) Angular Acceleration ;

Fig.7 Methodology to construct acceleration space

£9. BoEtEREl o7 — v E L TR, BIEA R
(BAEHRD, 7V —F « 727Xl X BRI 20 2
250 E) IZb X BH3, EEEE)CIREB T ICBIRT 23T
MiBSEE A B 172 D, 2 TR T, SEB I 2
ZIFPLTOELTY — Bl E U COBPEESE 2 M L L7z (M8),

R

ty =4[s]

Xe(t)=111[m] (=V:(0)-1;)
Yo(t,)=4[m]
Ve(0)=Ve(t;)=100/3.6 (ms]

o)
Y6 (tr) 2

/
g
/
’ r
7

Fig.8 Example of vehicle motion task: Lane change as a
typical transient vehicle motion scene.
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Table.4 Vehicle and passenger motion design specification:
Three condition to exemplify design methodology.

Stage Cost * Terminal Condition (Motion Task)
Roll Vehicle Passenger Symbol
Subject | Angular Control Plane Body ymho
Acceleration| Input Motion Roll Motion
Driver | Vehicle Steering | Track Angle
. Angle & Yaw Rate . VO
(Vehicle)| Body 2 Agngular return to 0 étrbltrary
: ate
Velocity | Lateral R1
return to 0 gelGocity of
P Passenger’s .G. return | Angular
assenger Body Same Speed| 10 0 Acceleration| o
as initial Set C.G. &Velocity
condition Position | back to 0
* Applied quadratic form of state and/or input variables
4.2 BREHCEOLKREMEEZEOEH

B OFRGHERRICHE > TGEH 2179, 22T, RESKE
T ORHEZ D 2068 03% 5 (CHIFHEORE X, FHS
DIATHIZE Y IC TG E ), HEliRREET LS
DT, TFVFHED R ERIC K DI BRSNS,
Z2T, IWIRPHEEREMEL Tk, B TR4.3 fitoH
FEREHI R I E T 5, BOILEEE 2(my/s%] (hEoH
TRINE Kp %, BB 5 R (1661) 002 2B IC30E
L7, BIICEHIIBIZ R OMT TR, GHEIE, FEM T
ELBATTXAN) =T 4 v I ROfER A, B AN EICE
JE X7z,

_1000
E
z
— 600

m
a Face pace down

200 +Reading  Face up &=-09 75=05 ¢ =0.1
+Closing eye

Fig.9 Passenger body roll stiffness (box-and-whisker plot) and
other characteristics: Passenger model parameters were
fixed from subject measurement (n=15) and estimation.
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[deg]
=

Steering Angle
(=]

Y [m]

Fig.10 Steering pattern and vehicle C.G. path (with enlarged

view) to satisfy design specification of vehicle and
passenger motion: Inverse vehicle dynamics analysis
fixes both input and state variables simultaneously.
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Passenger’s Body Lateral Acceleration
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3 Time [s] 4

Fig.11 Vehicle and passenger motion to satisfy the design
specification: Calculated results.
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|
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Fig.12 Vehicle and passenger motion of actual vehicle test:
Every data curve was averaged (n=5).
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I Z 5RO DICAENE LI TE Y, Ak & A
DIETH AN FRFRD X B = X L SBEHIMNZ TSI H S,

Y¢ [m]

Fig.13 Passenger upper body posture transition: Earlier motion

generation is required for terminal posture control, then
needs quick initial motion, too.
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Fig.2 Structure of proposed model for flow field estimation
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proposed model for flow field estimation
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Table 1 Parameter of distance function

Flow field prediction Cp prediction
Bounding box 10.0mx4.0m*3.0m 6.4mx3.2mx2.4m
Grid pitch 0.10m 0.05m
Num. of erids 100x40%30 128x64x48
um- oren 120,000 393216
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Table 2 Optimizer, loss function and hyper-parameters

Flow field prediction Cp prediction
Optimizer Adam Adam
Loss function Mean absolute error Mean absolute error
Learning rate 103 10*
Epoch 5,000 2,000
Batch size 16 16

3. Ty Y EIREHER

31 F—=Ftvk

F—2y 268 T, 1207 —21F, IEMER%. Wi
AR IV3EGr. EABXOCofED 6 FHOEREG LT
W5, CNNIZATIT 2D BERBIBOATHY ., HiH, F))
BXUOCpflldty b7 =27 ORI R THL, oDl
W8y — 20%iH, ENBLOCp e —3T 2 k9122
BEITH. AWFZETIZ1,1237—2HEL 10:1 O#EGToHHE
L. FEETAMUEALY, 71y M3y vor—X,
SUV, "y F Ny Eyr7y 7w o, BREBHO 6 M
DHEMBEENTED, FHT—RALTAM —RIZEEND
HBOEAZRBE L > Tw5, FEBIOTF AT
BHHEARY MV, ENE I CpfElZRHDCFDY 7 7 =7
ZHOTER L, FHESMAE, HEETIRE, HH
33.3m/s,Reynold#21.0x 1071281 231 EfE R TH B, £/,
CFD D& LSRRI S L 13 R 21 TRl AR L T %720,
CFD Ot EAG RE BRI S H DI Flce vy EV 7 LT 5,

Dataset

— Distance functia#n
(100%40x30)

Velocity filed | g8
X-component
(100x40x30)

Velocity field [~
y-component
(100x40%30)

Velocity field [ g
z-component
(100x40x30) <8

Pressure field
(100%40x30)

—— Coefficient of aerodynamic drag (Cp)

Fig.6 Distance function, flow fields and aerodynamic drag (Cp)
in dataset

H P £ M No.89 (2023)



ZH 720 AB NS H WCH

(2022 4%) - BEMEE 2 I HBIEZ e 2 Tl 5720 04 uy — FETOLGHFE

E7c, PHBERYEES KO CFD i BRI RITDIEME 2 5 728
AT, TAMAEAT 2N IERLE T 7,

EEICHEH LG E Y Y — ZI1ENVIDIA £ ® DGX-1
(1GPU) TH ., HWAEBRD 74771 Tensorflow2.0
G, MG OFEICELZREIZI4H, CofEDE
ICHELZHEI3 0.5 HREECh o7z, £z, £ 21T Epoch
BETHETZIET, W7 L3RS, B LU Cp i
DI R BRI DI R IR T RELE T I 252 L%

LT3,
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Table 4 Error in Cp of train and test

(a) Train case (b) Test case
Std. deviation 0.002 0.006
MAPE 0.5% 1.4%

@

MAPE = @zn: la; — il
n i=1 %

A (2) 1B 2 aiBXVYilZ, 2NN CFDREHRERERTE
FTHTHEE LM RAERLTED, nidFHr — A0 F 1%
FANT — ZADEEFET,

12B KR AITR TR — 2D (a) IR 22,
MAPE £ HIZFHFINSBTED S, T—F 1y M EHETICF
BHTECOLRIENDD, —J7 TANM —Z (D) IZ2WTE,
(a) IR CRAZEDYR E P IERB ICHVED B 5

H P £ M No.89 (2023)



ZEH T2 FIBy Rt & H fsCH (2022 48)

- BB 2 e 7 A HLZE I PERE 2 Pl 570 DYy — FET LG

Error 0.012 .
(Std. dev.) A Train
—@—Test
0.008 .\-\'
0.004
‘\A—’/_A
0.000
0 400 800 1,200

Num. of train cases

Fig.13 Error history in Cp with increase of train cases

X 1312228 r — A% B2 G A DR EDEAETRT,
R A8 7 — ADETH D it 332 (BB ) Lo C
W5, ERT— ZADBDIEZ BT, TANT — ADFED
INEL B e OS5, PRI RicmTEEE 7 —
ADYIMDERNEHZZ 5,

0.50 .

v/ ®  Hatch back
7/ 7
& 4 Sedan
7§97
— w? SuvV
[5) A8 .
'g 0.40 A7 Mini van
g s A,AQ 1 ®  Pickup truck
fh A, .
o , Kei
4 ¢
Q ®R Error +0.000
S 0.30 {8y
= #jpom = = =Error£0.012
A~ o
/,
7/ 7
v/’
020 7
0.20 0.30 0.40 0.50
CFD

Fig.14 Comparison of coefficient of aerodynamic drag (Cp)
between CFD and proposed model

K14 IR EETVEHOTHEE LT AN — 2D CpfL
CFD f oM 2 Hiehi e, et Le 7L ot
L7 CpfEiTd b Kililiid CFD TR L2 flich s, TAM—
ZIZF 6O EIB G ENT0ED, WTNOBEEIZOWN
TOHRETT N THEE L7 CpfEld, CFDASHRICHL T4
+0.012BICINE STV T EDDS,

HEN R DRI 7 = — X TIFERD T A v ED 2 )15
fli%f1975, OB TIESET A v EOBIREITREL,
CoDfibIREET N DEAEL, LI 2, > T W72 —
ATHIUL, &T AV RITHT % Cp fHD S BIR O FTA
IHREETVEAHT 2L HHETHY . CFD OF FISHEE,
AR ROHIE IR TE S,

3.5 BWZEETILOHERR
WEEFNAVZNAT, BHRD — A ADFES AT, S
DB IO CplEZEHEE T HDICEL 2 £ 5 1R d,

H PE $¢ ] No.89 (2023)

79

ELCHEHADCFDY 7 b7 2 7 % v 7285
Al L7z,

BT IS

Table 5 Comparison of computational time between CFD and
proposed model

Proposed model CFD
Distance function 11.4 min. | Mesh generation 40 H
Prediction of velocity, 0.1 min. | Flow calculation 20.0 H
pressure and Cp
Sum. | 11.5 min. Sum. 240 H
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Fig.11 Pitch Characteristics for Driver’s Information
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BOsteer : Steering Wheel Angle Rate [deg/s]
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Table 1 Vehicle Model Parameter

Parameter unit Value
Vehicle Mass kg 1670
Vehicle Yaw Inertia kem’ 2600
Vehicle Pitch Inertia kgm2 2300
Height of C.G. m 535
Front axle~C.G. m 1.08
Rear axle~C.G. m 1.62
Front Cornering Power kN/rad 62.5
Rear Cornering Power kN/rad 95.5
Steering Gear Ratio - 15.0
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Fig.17 Line Trace Deviation Experimental Result
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Optically Switchable Transparent Liquid Crystal Display
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