& :IDAJ-China GT-Team

o~
FEARE, RE, BSER & AT MR B LB URR S B A\
AR OEREER, ESIMATNAE, WRERRA, K, EHAKHARLTY, SRR o e



7w
ke
P o aps rssces saion

|t

FREREF W E

‘%E’?Eﬁ:
OfTE: NEBMILBIAL 3427 miles ~5515 N B
¢ Rt bt A 15/NE57H
OFih: 136 /MM ~514.8 F
*xKETIEE: -20°C




|

)

AT AT A B WH RIRRF

AR S e R



FREFWRFTE

ORENTENTEHXFZEXEEZW, LEZRERHRE
O NEMF R RET TR, FREAFRAXENE
® KK



EHTE L4

HY

—_
]
el

HREVR IR




T RE IR 2 4 7 I

¢ REWFRAN (e
¢ REWEHLBAH
¢ BRERWHKHEE

.r
‘\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.



FREFWRFTE

O GT-SUITEgE B Rt — N ZENFEF &, JURL:

a) HAR KA. B HERL
b) BIRBREK
c) WAWRFERMEE., BRI RENEE

.F
! A\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved



FREREFITRAE

¢ ARENSEK, wmEfk. WMEE, FARESEK
¢® HHERARRE, wHkK, BHR. AR, AR
7 EUTE, HAABQSRT, SRTFRVEH

Velide Vehicle

Calibration

Concept & Target

Vahicle : I \ Vehicle

Requirement
: Validation

N

_Proto-typing

.r
‘\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

f R A el AR



— ZEAE U

FEHW

¢ ARABFRREEBTREFHRI

EWETRHR

gue

Engine Tor

Engine Speed

¢ 2 AFREANTRIRI,
HRIMR A 2 R RBTHRA

Copyright (C) 20121

AR S e R

KH R TR

100 -
— medsured | Engmg coolamt

O 80 | | —simulated |

2

g 60 t

g

g 2 s

; \v

E 20 Transmssion ofl

0 b b — - —
0 100 200 300 400 500
Tene [sec)
Q02 Emussion 70 g/km
__40 /
z |
é : / €02 Emission 95 gfkm
s
g
330 WAL A
e I8
_g \
o
=
- 20
50 60 70 80 %0 m

Tire Rolling Resistance Co=fficient [10

DAJ Co., LTD. All Rights Reserved.



7w
S ——

GTEFTELIE F 77 | WAL B

& FHAFEMERE (n: mEHEE)

& BFHEFEP- M E 7K

& WHERE (Rt

¢ #E5)mX&EHE (2WD, 4WD)

& RAN/F) 7] BRI ER R %

& HEVHV 1% 3 R G50 12 i SR g

¢ EFHRGWNHAR. B, BWah A Fasl st o s EI
¢ SRFANMER. . REFHEULE., HAZHBGEU

A\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

10



7w
S ——

GT A 2 Jre WY 37 BE JR

e

)&ﬂ%

¢ =AM FEXRFHEFIER
AR P EEA . A TMAPE A
¢ EHRGEHEEE
BEE. s . FH. BRARES. B, BHE/NIERE.
Tuks. EdE. EFE (FH). MERL. O
¢ TR FER
& BRFHMARFEE RE. =AWAN. BRI, HrfaX )
¢ EVAHEVHE 4+ (EFERAZ. B, EHD
& ER 4 EHET RN/ FHE R WED
& SREE/ AN fue, RGN E

A\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved

11



GTART B IR % 7 A A &

¢ &

oo B R AT LA e F
‘ —q uﬁj’uﬁﬁﬁ%‘]%%, : harge B'!;i nergy

HERBED N EE G

GT, AN 23R

Energy Supply to

Maximum Efficiency Engine Operation

== Power Required to Drive Vehicle
=== Engine Output Power

- Mild

— Full Hybrid

— Series

— Parallel

Hybridfahrzeug mit Radnabenmotoren

Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

A £ R m

12



GT %

TR E A

ik

EIUAZ

‘ /\Afémﬂﬁﬁ@ﬁ@_h*%h\ 7<1Dm0delofCabln>

1. sh7 ek
«  JmIE,
© W
.« ELIM,
2. HREEH
B A
AU
2 B
=i
3. BHEAR

— 1D

F ommampuissscedsivmon

Zl

#*

AL

s
i

Vehicle speed

~ input -

3

<1D model of Air Conditioner system>

?:t." ‘ ‘Refrigerant gas 2 ¥ !- '
! ‘ temperature ¥ — 2 pPertey
3 =Ee| e
. 1 mlno speed 3
“Vehick speed Vehicle ‘m
- ‘Blower fiow rate
- ' +AC Compressor power loss
a0 S &2 b
-Engine water temperature . S -1 7S
' <1D'model for predictin

Engine torque&speed
*Vehicle speed

. oll temperature
<ENG/TM friction

Seod ~Engine oll temperature
i . ine wator tomperature

electric & fuol consumption >

*Motor torque &speed
*Vehicle speed

.77 TM Case

*Enfiiiie olltemperature
B al_tbmﬁonlun

' ewrp

.5 | P v
: +Eloctric power consumption - [—
t &+  ofeach pars .. Sup BAC ‘
= ]1 ~Engine oil tompvdl a~d E .
«T/M oll temperature -
<1D model of cooling system <1D model of cooling system
for Engine & T/M> for high voltage parts>
- output - - "
«Cabin temperature ’ *Refrigerant temperature
, «Compressor power loss
| +Electric consumption “
Fuel consumption
+ Oil & Water temperature «Water temperature J
» Temperature of each parts « Temperature of each part
\. J

Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

13



CTEFREF A EHHNENAE
* RENRNATHFHREAFEXRNEALR S THAEHNEENS, W
s, 2WeEE, RRAAFTREEHNEERAR T WL —
¢ CTHROERLAMHEZBEHE, TREFTHANREELMNE, RER
WS FE R — 3

fiZgsE | gAeE | > R
— 4

jthise

.F
: ‘\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.
e — 14




CTEFTREEF 7 I EIA L
O CTRUENMFIRALBEwmAERL:

L L. .9

1

O HEH—RHD, LECTpoversd, | . . ]
AR R AL R | H:fi%__:' L]

2 FRMBEA, W4T & Ff oA BB

EngineState

BEFC Contour Map with Brake Torgue Foints

® FHEKE

2693
2864

'-303.5

3206
. 37T
| 3548
| e

389.0

1 406.1
i 423.3
i 4404

0 4575
1000 1500 2000 2500 3000 3500 4000
Engine Speed [RPM]

@ HETFMapW#RE, HEHEERKR, FrFE
HHNEAIER, 2B L NECELRER

.F
A\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

BSFC [ght-h

2008
2179
235.0
25241

15



CTEF L EE T HHNEMNAZ
o TERBEALREA R,

M
¥
Front Wheel Drive

Tew |

¥
=

Four Wheel Drive Trailers/Multiple Axles (Commercial)

.r
‘\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

f e S —— 16



GTH &2 7 ¥ L
= I BB AR 3R

AR S e R



GTEM B A (1)

¢ CTHHUELETERENEMER, ©EHSREbE TSRS
¢ ETCellstW M. RERVHMWATEER, 5 REEXN XK E
e AN AL

w 6-cell 12V Lead-Acid Battery 5 e A&

Link to thermal library

x6
1 ] — o [ | ] ]
4T G T QL G T R G
F 3 7 g
3 3 3 3 3 3
Ea () g 20 (v (e e = (v *] =
nPart_55 CklH1 R CklH2 R CklH2 R Ckll{4 RM4 CklIl{S RAS  Cell{c RS 117 TaPart_24

SOCDelgié'ndencg | | -H‘ﬁSOC

.F
A\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

18



GTHEM B ALE (2)
¢ NMNELAWERYUZRUTHEF:
& FTEMEENWEN BN
® AWM
¢ "HH AT HHMEERN

Response to Current Step
CellLithiumlon

‘Charge
transfer

3.7 120
. [—Terminal Vonage 100
o] N, ‘=Imposed Curremt
i in 3.6
150
cl £z 35
=, 0
& 3.4
Voo °
3
=>
T 50
3.3
0 {?
]

0 25 50 100

— 1D
ke

Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.
19

Current [A}



CTHE AT E S AL

¢ AGTHYUBRITFHAWHTE LR
WA, ARSEAESREFIL

PlanetaryGearset

1

S RIMNG M3
Calculation
K
i &
CARRIER PLANET

fie———e—HE—0 ——>f]

Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved

LOADTORQUE

20



GT AL 1 B, 2% 1) AL

¢ AECTHHURI FHEMRER, #REXWITERES huBE
. BEBAEIR . ARG IR AR R 8 2R

GRS RN o BAE I AR B A8 2

1

|
=0 —= E

MassAr,SStops-l

0= B 0 -0 —=F— o]
NodeElectrical NodeMpagnetic Z VolDown-1  P-low
<0 «—{Je—o0 {T

BallValve-1 VolUp-1 P-hi

GroundElectrical GroundMagnetic

Cail T

A\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.



CTH S
FRREWT R Gt K

AR S e R



GTHEIMIld HybridSZ 15|

MILD HYEBEID VEHICLE

¢ FEEYUEN/KBEHNESR: o N ‘AccelPedal |,

— 807 A
® HARZWEF % jz
¢ FHHSOCRAWRE Y
¢ FFREEK o P ]
M SR T — gg
/L /) L E
o/ o i 132 = o
— p 2o . 5| '|Reger|1—brake
“Nssist =]

‘Speed

82\ A N _1/‘
\
\
\

|

[ —

[

=

[F¥] LA

Speed [km/hr]

-—
—

.F
A\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

23



SRR RN IR SN

‘Full HEV Driveline

. !L;?*_J:'ﬁ: /w_'ﬁL_ﬁ,_.@...‘ TR
CAD Model [9: <[ Motor !
R ]'— - Q
‘3D Geometry l |2 s

1D CFD (Best)

|
—

i * -‘Optimization Tool ‘Post—processing

.’
‘\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.



- A/C and Cooling ‘Systen?
P Iﬂl " 4 ‘Battery
.! '."-:’:"l g g"x'i?v; z Datiary
[T‘ | u...ﬂm, ,} = 8 75 1
g e oy { | femihy
Las. 4 ¢
3D Geometry l

ChAK e

-3D CFD*® T L B
ADCFD (i) " -1D GFD (Best)
Calibrati o ‘Contribution
-3D Battery Sim. alibration ‘Calibration P
B
5
Experiment -Optimization Tool ‘Post—processing
.f’ ‘\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

Bt N



GTHIL S

i R4t

ref

rigerant circui

2012, Nissan

t

Temperature [degC]
N OB D ® O
© © © o o

o
o

Air circuit

o EXP

Air of heate

er outlet

— SIM

/
WMWDQWJ
\

PR
)_Q_I;LQE.Q—QEDD nm})n 0oo0
\

500 10

Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

00

1500 2000 2500
Time [sec]

26



GTHL LR A e

ARG

HRS Test in HEV Mode
Ambient temperature | 10 deg C
Case 1 Driving Cycle uUbDDS
Cabin Heater Mode ON
Exhaust Manifold Set Temperature 25 deg C
Under-floor
%" Catalyst ~ HRS Catalyst
Case 2
Exhaust Manifold
Catalvst Under-floor
i : "!y = HRS i Catalyst

r,

Effect of HRS on Fuel Economy

18.58 %

Fuel Economy (km/1)

AR S e R

DAY

0.75 %

# H HRS After Cata Before Cata

Emissions (ppm)

Effect of HRS & its location
W HC ®m Nox

After Catalyst Before Catalyst

Location Of Heat Recovery System

Effect of HRS & its location
CO

CO (%)

Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

After Catalyst Before Catalyst
weauun ur nedt Recovery system

27




GTHREALHEV [145 il 7 B

& BemEyLH %%‘J%%Eﬁﬁi’%
¢ % ﬁﬁmé‘ﬁ]]&g
¢ %%xﬁaﬁ%?%%"“%

HEV

VEATHER 8

WA e A 1250

nnnnnnnnn

bt R

b o -
[
vaste__§

-
Qe
) P4 N

'};—“f%* -

.......

%%E%#@

) '—3*( i

JJJJJ

o

Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

28



W

GTHIHIHEV [ 35 1] 55

¢ LR F AU BRERS

Lm 3HP_Eco

5 Foe

ceConn

tm

o
@
14
b
a

e

] o R g

Copyright (C) 2012 IDAJ Co., LTD.

NL-3H? _Econ

L NL-3

o

liagn g s

4

¥
4
i@

4]
)
t
’
ey

All Rights Reserved.

5 B
4 4
i
s 4
B -8
! -

29



AR S e R



GT#f

L e

7. £
-

NEERES

¢ GTAETURRBILTRANTE, TREZGFTRAGIEAWEH,
REEFZERANE R, RERUILL TR

BFHR

F

1. BERIFFI 5
2. FEBRAEFER
. MERERER
4. R, BELEH

[ )

A R ol S
) '
1. R HLA-H 1. H #SOCH:
2. & A5 H 2. | 5 B £ ¥
3. HL A 3. BEF AKX #

4. BERGRH

Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved

31



GTiIRHTEN RS T

ERLERETNERES

¢ ZENFEERAFMERLT:

n’—&.‘-—-uu—-)—._— l

LI L o

.

3
‘ hh

fha

»

-

§
=

4 -
Proumd o |

.-

: 100 §
25,
M 3
50
W 8
T
'E 3000 o B
a S
= >
D 2000 |
&
@ \
L 1000 F
* a
lu 5
3 0
: ; ‘CU): 120
: ‘f.: ﬁ 100 Erll\glne coolant
4.
Sk e O i e .
25:d 2 8o 7™ W et e g
© / 3 3
o 60 4 Engine oil
T s
E 40 é_/éézfa_,.;'c—:‘—f-’:ﬁ ipn oil
©
5 20
(e
0
0 200 400 600 800 1000 1200
Time [sec]
Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.
32



GTiRBURIMI B ERETH RS

¢ TREFHENSE, HYERBERWTIEFE

y ! T 2 - I or <
ek —0e— B e e F el | e = o, .
comnps]utiaral 3 CommpOut 207 Compreszsor ﬁ 21T Compln 221EyapOut-1204 ChillarouRefrig

212 duarfoy 215
O TireConnGhilleInRafrig
adinb-14 3

2

TiraConn-2
adl@-l‘s
o —bo—iﬂ]}—bo - >y >
CondOutdend 207 TEIn 220 TVIn-4 Orfica-2 {
.r
‘\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.

f R A el AR



GTiRfUa i B E R E s A S

7w
R ——

& REWIHEBRAFTEE:
@ FEHSimul ink A A7 EER, RemERTUNCTFES, &
B DL ASimulink ¥ B 31—— “SimulinkHarness”
@ EFEMF=F%tMHme, WRIARWED, Bl FARES AN
A5 B A —— “CoSimInterface”
B® EEGNKXXLEHEEITE (RTZHEE) , WETAS. NI. dSpace%

A\ Copyright (C) 2012 IDAJ Co., LTD. All Rights Reserved.
s 34



./"'

GTHE Bt e 1 i 2 )7 FAR A S 4]

¢ HTTHNEERE, BANTEFNEFHEER, CTRHET F
E Hyexample, ¥ B4 58 B JL AL SL | Wy AR

SRR

GTH

S o1k

Electric Vehicle

Parallel Series Hybrid

Parallel Series Planetary Hybrid

Series Hybrid UDDS

Mild_Hybrid

GTI_Prius ¢ 0. “¥B &30/ example. ppt”

Copyrig ight (C) 2012 IDAJ Co., LTD. All Rights Res
35



< 1D

Ll




