NISSAN o

TECHNICAL 2021
REVIEW 90

NISSAN

90th ANNIVERSARY

BHNME / BENELR - BESIE / ARITYRY—ER

NISSAN

MOTOR CORPORATION




H E 1%

NISSAN TECHNICAL REVIEW

2024 No.90

[HERR] BFRYA b

https://www.nissan-global.com/JP/TECHNICALREVIEW/



NISSAN TECHINICAL REVIEW 2024 No.90

H X

2024 £ 3 H FiT

SEES
H%{'E(Df’ﬁﬁﬁuﬁ%iﬁ Dﬁ[j—é EE@?&&?ﬁﬁﬁsﬁ% ......................................................

O1F5 1 EHIL

1. HEBBEDELER : [1cF] S5 [7U7] ETOD 75 FOFELERKNDRE -

2. it EV SAT Sy hI 4 —LICBIDEUN (s — I Y RO oo
3. BECHIBBIEBEANS/ Cy T U—DEALESEDRE +oovveeovovnnnnnneess
4' %Eﬂ AWD(A” Wheel driVe) 0)5&“: e_4ORCE .............................................
5. e-POWER D EV-ness ZRID T AT IAEGMHT -+wveeeervrrreeesrmrmmmeeemmmneeeennnin,

6. FR AR ELE U T v ICAlFfc e-POWER ERI VI VEZNE 50% ~DHEEE -

O15EE 2 HENELR - ELIE
1. BESEES - EBER T IEADELHEG; covvorerrerrerrrrer
2. jD}\",fD.y |\ .............................................................................................

3. XAFY—BEBE T IO A DO W R T/ et

4. B EOZBE Ul R OEE E Il

FEEL ZZHE cveerveerneenee e 1
EHlL L ceeeereeerneenee e 5
Y R 19
PR /U X = RRAVGE T PN S 25
DAL e - 30 IER - B g

e I a1
B - OV UK - VR S e 37
BRIl 7515 - DHEE 9

BEE PHED  coveeeerneeieie e 45
Il oo 57
JEE Atk B0 I - G G s 65
EHP A - PR TUHE - APFH AR ceeeeeeeeeees 73
ﬁHHX hJEHH ................................................ 77



OFE I IRITYRY—ER

1. ARTT YRS — & H—E ZHEEE  «oovveerrreemireeniiee it TP FFEE  wevveermeeemnmeemnnee e 33
2. ARTT W RICKDTHEILUTE HMI  cveereeermeemmemieeniitiiieiit e AN T - AN B o BRI e eeeeeeeeeees ]7

R S5 R T it PP Bl S - KHE A - BHEL B ceeeeeeeeeees 91
o TR
4. ARIT 4 v RA—DIRIET D 10T SEIEH —E ADIBIEETRIE  coveerveerveereenieennne B TG « GFE (BT wovveerereerneerneenseenneennns 97
T = T 2 E ey SR P BEM % - RR e BF ERL ceeeeeereeeees 101
OZEERN

730 BIEEITEE #XE (2023 F)
Zj—-ybzlggﬂm/ﬁ(:;@mbtgﬂﬁ DLC t“zhyuyg@sﬁ% ................................. qzu_] %/\ . V\]?@ E/\ . g'lgm j(ﬁ ............... 111
grp R



&

S B

IR D S 2 7L D el %
P D it 15 i Bl 7

weane  (RE FE

1.F L ®IC

202341, HEEHBIHICE >T1933EDAIE»SEA T
OFELWIHFIHDELE D F L7z, HAERRICE > TS M
90F1ch7DE T, AlFlSIE, HEASIHE 7)Y AHE)H
DG HEEHATICEEA 72 1965 SEICF IS E Lz, FHH O
AHH L ZRMZAETHH D, ZORHARDHB)HEE L,
ERSE S DI HN T ZEIADET, R TRERLID
AU TEI PRSI B T A EYE &) v P U B OISR
Tl ZOBBBE COEMDEN SN TETOETIN
BE D BB HENEIRIC D 2033 Bl 2 o2 HD B
THET, B, 52105 (1984 4E) DHiE—2 A
v—FEVart7h, 32% (19924) olifiE s L TEL
HEE OB/~ 69 « 705 (20124F) D) —7Fi4E, 80
5 (2017 4) D e-Power it &, HENEAIL, 3345 (1993)
LRBETTHIL AR, 405 (19964F) D ITS KL, 53
5 (2003) 7L ~T 4 7 ABFE, 635 (20084F) LARKFHED
Safety Shieldav 7' +7%4E, THLTRDIE>THABE, T
NFETIRZ EEARRTELMAEFARE VI BEOBEMOMEL
o TCRLIEDRDLPNET,

TR0 S HMil S 47 2023 4R1%, {HALEF A a i
12 & B R O 2GR A s S R I RS AT 95—
B EREORFT Ay 7)) v VBB OIKICE T2
Wiy Grin . ERSBIROBIR e E E LI, ABHESE
BB RELRBILFE, EVITGOIEKEPFE B # X —2
DOREET UL, WINETEN, BT & RE IR B ] i %))
REMo7- BV RBORZHEEL 72720, HHIRTBITEIT S
EVOHEI1Z20% %2 A TWwEY, FETIZ, NEV (New
Energy Vehicle, EV & PHEV IZHI4) ¥ J B8 BT xf
JEL 7R D HB A — A0 AR T, FFC
MR OIL KIS OE I LG R, FEIZH AR DD R
RAOHBHEHHEE 2D E L2, HATIE, Hit—4F—
P a—RBAES v SV EEY T4 a—tikd, HEHEZN
DA DRk A 3BT BEP SR A KK DELE Y T4 E2T—<EL
THfEINE L7z, UthidsbHDarve 7t a—%HEL, EV

H PE $¢ ] No.90 (2024)

WL DEBETERWIE NN 2N ESRE, HHRPZ LT —D
AV TR GO EEE)TF AL AT LADORRE R IR
L. KifsFztEL £ 7,

IvI\VEEUF4Y3—2023HEIVETI—

DX B DORRICH > THHRAHED LY P =703
ZREZ LI HED DNA (k2395025 ) ILiE-> T,
a—RL— 8= (TALDETEZ ™M, £/ X—vay
ZFIA47 LT %)) #EBIT 285 L —CAZFFET 2
&L ZNETLZ DN 2 WA & i 2 B BT ) % e
FTrZEicfhe ) A, SRORETIE, SiE2»ET23
DD T b b — Ry = a— BT TO TEBIY,.
LA THREREE 2 FBLT 5 THENEE . AEFICKS
BEiifEoR K bEZHIET 2277y Py —E 2, 1§ %
BfiiconTiEMLET, Z2TIE, BRI T 25
BB Z IOV ERWET,

2.EE@ Ik

HEHEOBED S FEHICE 274 75 A 7B 2K D
CO, F8E 5%, HBYHLEEHRE PRl S5 CO,TF, Iz
WHIT 2%, PIRBEEIEZ BEVICUID 2 2 2L T CO, ¥4k
ZHIRT 228, b TEVHHEHT2EHOFE MR TH
4:95C0, %, BlZIEREERRI1H 2\ I3 IIDOR I
EOHIIKT 22 EDMBETT,



S RO 2IE D i 5 HEE O SeEE il &

o~ Vehicle electrification

8 Remaining Reduced

s

9 2@roemission [E-POWER
=

2018 2030 2050

20504 (CIIF7=CO,ERDT TO—F

EVOEAILKIZH 72> T, BEEE A CTifE 235 o,
e R, AEICR D22 Lo REDH D £
I3, LB OMEICERLCoEd, flzE, |itho
IRVF—EEIL, VF 7 LA4 BT 200Wh/ke, 4
[ A E it THI 400Wh/kg TH L DIZHIL, AV Iy DT R
¥ — 81349 12000Wh/ ke & 3015225 60 fiF 1A L £ 77,
FEILDOVEBE & JEl DU IC DT S 2 S s T
B30T, WG RAER > OB M 2 G0 L, 3L
¥—®Eomn L, AEEOR . FHEHEZHEL T, &)
HWIF LA A4 &M, REEEM, VFYLE2HEbRVIER
Bt 3RO E MM DOFAFZIT> T ET,

Lol BTV A AD TRV —FEICENET I
FRORED 2D, WifTL TRV X — 28R L
7OOBEBERMOIMMATOET, BEAEMIcix, H
R RO, AT, HANZFLX —< 2P
YU AT L, HEREEO R FL L E S O,
FAXED DT, SICERAL 7 A v 3 —% HEnliz
INE—H T—F - A N—=F - S E MLl %
Xin-12=v b T9, EihdEL BN L2 G THE
HEETHIET, IDECOBHRITERL 772175 EVOHE
BHEHELTWET,

—J, BRE—YDFIZ0% A, NIAHEEI TR
LEINBRFEL0% 2 RES LRI T, FBEAE— 213
(2 25 P o T A P A3 v > 7 ) FE SR MIE A T K e & >
T, WORRFICIZFEERE L COBES 22 TEET, 2
DEICERE—FIZHBNLRE I ESAE T, LI
=2 X —FEEBRL CHRAZ G T 2008 ETT,
HV. BEV, FCEV &, B4R 3NX—ikRkE b7 8
L2t OIS L TE Y, ZnsBHEICIEL Tt
T HRRDILIESH EEZSNFE T,

SEEBER

Mo BTAEER, T¥n - 72489054, OF
DHERZEZAALERBHRICI AW TEE2EOICTAIE

TY, ZOHBEBDDIIIE 2% 2Bl & T i B i
DS F T, Mtk 1967 4108 28 B
BT 2% L RAFICO T DR L B HA TEF
L7z, BEERETE LTk, 19674E 123 /iy — PRV b,
19894F I 7 Ny 7 1996 4RIl 28 T 2L ¥ — 2 WRINT %
G — v R F 1 ave 7, 20074 ICKy T TS
IyYr7—FRFEML, FREEGEICERCHITES
MWZI DG EREIRLTEE L, — )7, EFEO MR Mg
DHMEFFH T — 52T 5L, SRIFFKOFAAKER
WS BTTHR, DEN PR REM ORI EYRE R 5L
FRHENET,

HEED HE#HIR T 1E, PRIZRBEMOERD LIcHESE
INTOET, 20044FITA7T4—> =)L N jave 7+
AL, DI 20 4RI AL TE AR o B il 10 46 DA
Ricoizh ¥, PRI, SOM P E TR E B O
DICERRT 25D TT DY, [FIIRFICHETA SR & 2\ 13 H B s
DY AT DDBLRTHN IR TE SRR P IGH Y — Y DA K
IZHTFELET, 78 my M (20164F) 267 a8/ ay 2.0
(20194F) ~DiEfIzZD—FITT,

BIE B h 0 B8 A mDRERAR 22, AR A SR AE 1 12
T 22T, ZaMEO—Eom ke, k) EHMER R
BiAO@BISHSEL FEL T, B, FFROERHB)EEED
FBlz WA, EITThOEBHENS 7 7T R Lif T =% %
Za—INFy M7 =7 CUBL T A CHEREI 7 L3 A4
R TIMOMALBBL XL, honBiiElick-
THBLODOEBUOEILZEICED, Fkid i AfEmic k3
BEV T4 —E RO, RIS RERADE 2 HE)
BB OB B2 Hif L 72w LW,

c
S %% 2025-30 203% 204X
o g 5 Ground truth perception Frmr 4 - -
o X B -
g 7] 2 technology dramatically e 1Y 9@ =
o E g improves emergency n
2 . avoidance maneuvers / Rigi?v-i:/eea":ﬂe Consumer L4
o
1]
g 4
g 8¢ T
c E qu - X A e
RHF T
w Zao
ProPILOT 2.0
E ProPILOT  popior assist20
ProPILOT Assist
Simple Complex Highly complex
scenarios scenarios scenarios

Real-world traffic environment

JoqOvhE&EkoO—Rvy T

4. ARITYRY—ER

1985 DIT Fifir, 19954FEDA v ¥ —F v FHidp, 2007
FEDA2— b7V EY, 2012/2020 4 O 4G/5GH 4.
2022 DA R AL Fefiy &, fHAGHE MO I EL LS

H PE £ M No.90 (2024)



BSOS 2L D i) 5 HEE O SeER il &

AT EFTETIMHL TEXHTT, FIZIEAT—+7%
VOMBEAE—FIX304EMTI0 T L e 2L 2R,
flizedlEhE L COBRED S, BliRE 2 7 AIALTRDED
TELRNHERDT —FHENITELEIICEDELT,

COXI) RERBERM OFERIE, HE OB b REL
EZOOHYET, Mthid 1989 FE IR DFES —vary
ATLTRVF AV AT L 2y —=, FYy 7, 70 7IC
BEL, 19984EITIRWID AR Ty FH—ERELT, A
AR —Z X BRI REY —EATHE Tav A v
71 %BRL £ L7, 200248135y — e 22k LT —
a7 Ay EHRKB BERIIIVFEIEAL &
MNissanConnect; %27 0 — S\ UICEBEIL T ET, WEICk
LHIX T — & DFEHH—E R A, VTN A LDBEHERE
TP SOBAE 5 1 E A B HIE B A b — ISR TR %
DEL”,

AR, HENHEDY 77 27 &= 27 % 57T DR
T& % Software Defined Vehicle (SDV) D& A 2354 TR
FoT0EY, JrUTkh, HliDORRL LHREDE L%
IV b7 27 ORI L BRI N K RICHE>TEEL
7oo WthicBWTH, FIZIETY 7 TIREFEZ AL T32{HD
ECUDY 7 MY = 7HFHBEIRF I REE > TV E T,

3> k0= || 3> hO-)L
2=k 2=vh

A4 || BT X4 5T
XEY || XEU || XEY J| XEY

O

Over The Air (OTA)ICKPYV TR 7ERH

WEA Y7713k 566 6GITBITL, HITKREDTF—
FEWADHEINCHRYET, B ORELETRILZ &%
DT —=FZ7 77 RIEDLN, AIP=2—FL 2y T =0k
EDITEMIC L > T, Fir—ERHB\0IFY — AL FEIC
372V 7 b 2 7 DS EFAESIEL £5, FlZIE, SR
DL TR %2 5 L 7R RN, EdUE Pl B e 8D
BHEEBIRGE, EEE RO N —2a vy Ty 7' HdHT
LA HFETH7 77 PO R IAN—EREZEIGFL OB
UHMIZRET 2458 TY, ZOXHICLCHBIHIZHAE 2%
TR TR, BRNDOEHRSY b7 =7 Eokhio ity
AT LD—{ZiH) Xk T,

H PE $¢ ] No.90 (2024)

5.F&EH

SROFFETID EIF T2 35EI%IE, Stk flikic kL
THAINLZ M2 E 5D £, HEHIIPECS OEHiD 6
MR SN BB TT D, SRR AT R mA, ¥
7tv=7, Al 7278, EEAE B, B Sl
PEREHR OB Z D IAARL S, XA T77LLTDE
VYT 42 2T LADHELDNEL £§, 20504E1CiFH— R
vZa—tIon, BIROFERIEER, SOBFDOIH Bz
YurEB L LT, HEHICES2EEY T4 DHEICALDE
THEEPITTEL L), MIHN RO EA /) R—vay
DRINCF P L v P LT Tcw EBWET,



S RO 2IE D i 5 HEE O SeEE il &

4 H PE £ M No.90 (2024)



FigE 1: Bk

1. HEHBHOWEE LS a7, 06 7Y 7 £TD
TS5 HEDIER EARRNDEH

1.F L ®IC

APEEB OB LOMESIZ 1947 D M- % | BLREBH
(EV) OFEDBIRED, ZORELIZTSFICH RS, LD
SFRAIFABHEAL SO 2 IO LT BEES - T 3L X —[]
HEE DL SOWNICNT, 2V eEBRAEE—F —CHE)
T20bW2EIHMICTTREMEZEL T, 2ok, 19974
KA THDTIF I LT Ny T =% LT 7L —
V= aA BV, 2HildkL. 2010 4F it Ui C &g

MES[HBHETHLT) — 7 OMWe 2R L7, 61T
2016 4F, 100% € —% —&D A7V v FTe-POWER] %
M —F T TREL, A AT AI3BAHBHE Y
R— 2V P2 AREARD LT 2281 kD a At EAZN
L, V=7&EFfRC, T—F—DEflftticky, S
BOODRINMME, 7y ~FVEEOE TRE ., BEEREIO5
LEZEDLDANEDDBE) ZEITHRYIL LS,

BifE, HEABHEEFICEIHLEZHELEDTEY, Ih

DEFEHHEICIFZRFTOT 7 /0y —RE 5 InTnws, #
DK IFBREEVEREICIR ST, Te-4ORCE 213U ET 285
=ZUO[A B TLEAF to Home % &€ E ) 5 4 OAlifiEif) iz
LELGLTEY., B Lo g omfizit<c. 9H
DEL[HBETHL 771/ 2 7, 2L TTe-POWER]
ZEWLT ) =)/ TV /TR VAN FICR D, 2

DOFER, 234 FIFERE T, R B LA E HAIC B LT,
100% FEBBREY HOBGEHEN 5 # A2 T 5,

PRI T, A IEEFRICRH TRt 22 BT 57
DIz, BEMLEZEE L7 E R EAR L, EREEZ B -
T — BRI L CRERARS G 2 A AN Tz a2

L B EB L FEE% AT 3 Vehicle Grid Integration
(VGI) DEAMIBAFEZHE LD, 7= 1FThitEeED
R RBICEBL QuEnEE 2 T0 3,

2. EENLDERHAHA

21 BENMEE@EMOWED [TcF]

Mk (K1) 13, %&ﬁﬁ@jlllﬁéﬁ’f%b%ﬂﬁéb% M
SHEBHE ) (Db 7 AHBIET ) Ik 2B LA HBET
bHotz, FIEYIGED 1947 FOHARIE, GHQ DHFYEM
FlCHRA A I E SN Cokds, — TR IFEEIC

ZEINIARINRNIDDHY, ZOLH)RERDSBELAE
HIEHDPEE 7, BREBHLRSIGOARR L L
L CHEBE D AE F BN TRB 2 EbH N T I A
nonte, B 20BNy 7Y — 2L st 3.3kW
DT 7% 13, BOFFMEO 1 IaME AR BRI B\ O ik
96km - IEREE 35km/h D by FEUEEZ NS, 1951 425
FTY I —HBETEEINL, BEETIC, FRHIICHE
ENTOLRFRBRK TSy b 178 RS YIRS TW3
IyY VISR 722¢e, EMi5.4DTHARH LY v T,
A 11.9kW (16hp) “C“?)O?":o FETLD OHEN T B EASE R
1325% it T, BAE40% I H 2 REEIE LY v 0 6 E]i
BEDORHNTH -7,

1 [1eF] (1947%F)

BV & A7 LWFSEHT

H PE $¢ ] No.90 (2024)



REE 1 &EIL - 1. HEABHEOEB LG : 72F) 226 T7U7) £TO 75 FOfER ERKADEH

®1 REMDWIRREEEN (19508F) O

/33 | 50kW Kifi |[100kW Kii100kW B E| &5t
RR 37 24 7 68
ZhE 14 4 4 22
KPR 25 7 13 45
N 3 4 0 7
M= 6 1 2 9
& 2 2 3 7
e 0 0 1 1
ALIR 4 2 1 7
5t 91 44 31 166

1 785 47 b OFEFTIRREIZ 65km TH Y, 1949 4EICFE 72
NI BT e F 2 =7 ) TIEBIE DO /NI & H B B R W
200km OEFTVHRETH > 72,

1945 4E2>6 1952 FF DRLFR IR 2 B R FMEORAEFES
BuE 3500 Bx#A Y, 20T 1947 4005 1951 FED 7%
DHFEFIR O TETOR, ZOEFELEIZ1099BTHY
BRFEMAHED IHMZ GO/, M EDXI B HARTIE
BRAEHBHESEOEMA 2, HAO FEE I FREI 2L
DAV TIPS T2 E (1Y) 350HEDIE S
TR, 1950 FICFFE L ik SHIc kD, Ny T —
FEMBOOEDTH LM DRI &, V) AkHG
DAYEICE DRV CZDORH 22T ERST,

2.2 WERANEIFT[IL—U—YaA EV]

HPECIEBREBEORAZHT. 1970 FIE Ny 7)) —
&7V —FEEfioar €7 A — 315Xy, 19834F T+ —
FEV,ZLT1991 H TFEV % EEmicar e 7' v — %42
ZL BT 19934EICET & Y v 7EV 1, 1994412 T 7 R =—
JWEV ik NHMclRoed 57 L, SR ZRidaz il ) 72,

S TIEEOEXRHBHETEHEL > TRV F T LA F Y
Ny TV—=ThHs0, MRTHDTIFILATL Ny T =203
B bENDIZ 1991 FETH -7,

E2 NyvFU—EJa—IL&EFEIL

B3 [JU—U—Ya«qEV] (1997%)

WIRFIE TS/ — b3y a v E A &/ N BT
STy, HBIHEHICKERO Ny 7Y =% T 501
HLWERSN TV, Lol 1992410y =—LILFHTH
FEMAY) F 7 LA 42 Ny 7)) — DR E OB R B,
B ZIFZE DRSS, 1996 FEICOWIC IR L., M
DY FILAF 3y 7Y — (K2) ZHEBL 7 PO
HEHL T 7L —) —2aA EV) (X3) 23 1997 412, FI4%
WEECMIEIITIZ 30 BIRFEL 72,

7L —Y—YaAEV &, & bL7 166Nm OESH)€—
Y —% B, e X 120km/hTHY, —FHE YD

BN & 2 DBE DM ILEEZ Z N Z N 5. 200km B
EThote, BLREBHEE L TORMMDEIERE 2 B i
ATz, 72, 20004E0°5 6 ERNICH 72D, [EN AR 7S
PR B v ¥ — DR E L THIEH S, L VAR
ST TH6EMIET 222, B EHEE2E -7, B
HOPA 2% — & T 7L —) =Y a4 BV, 3, &%
SLELICIBUR 2 B R B IR £ CERE T 5 2 0] RE T,
HIFEH DS FNVIGFEAEE L TRCITIRR L 72, (K4) #E5
NIZ30H VI RSN BEER B TH 73 T 7L —) —Pa
A BV, OERGELIE, 1999 413Kk T 7V FF BV, HA
ENIZIE TV 2y 3 BV 28 AL, BXRABHEE L TOREZ
ez LI LT,

B4 LEETERT S IL—U—Ta1EV]

H PE £ M No.90 (2024)



RfE 1 &EIL - 1. HEABEOEB LG : 7oE) 226 T7U7) £TO 75 FOfERERKADEHE

INSOBEBKATEHICIE, 77y 7u7, JEEMAE S R
To TV 7 ariEiE, EREHBHEEHT VA=Y —
VFINAF Ny TV —, FRAPLHARME - -7 L,
BD T =7 11220%035% L DR BT STUER S T»
72

2.3 FHIAZa—5—[I\A4/I\—=Z]

1997 DR FE—F —2 a —THEMWEFEHI ., 200041
RS S N EHB T8 —32 = (IX5) IF, &
E2.7m DUF, f/BEEE3.9m OIFEFIcar 7 eE
K[EBIET, 21 oA EIGIHIEL W2 AEY ST 12
Sa—y—tLThFEIN, MEHD)F I L4y T
V=% L7 =) =L af BV IZHWT)F a4y
Ny ) =2 AP MEAFE - —2FWL, Ny TU—
O/ - iR EE ) - AR A ERFEBIL Tk, Fi,
B2 NANR— = DBELXEHBEA—> =T TED
HAEBEEZRL, IOIKZenEFmO, NyT)—%2a)L
FRDPOERUTVRANEF LTS, T 4232—F—ELT
Dave7MELKABHE TIEH -8, HROEHETFST .
e R oL 27 130Nm o 88 8) € — # — 13 5% 5 3 £ 100km/h,
0-30m 4.5 LU T DOMEMEREZGED . Wit 1 15km % 92
Wt v74a3a—49—Lt L+ Ok Tdor, F/.
V7T M IAXRBRTIVLIT7L—LDFHLRE, BXEHT)
A DBA b S ThH o7, oI, A= =TV
EHRIFICANTZIC A—FIATDXF—L ALY P = AT A
OFHABMIANTHY, K618 TREEE T L E A HICEB T
2EREABED —> 27V TR FEHRLAHY 74V =T K
F—E AR TORNMABEHKRTIHEREL., BRTESLLHC
LD OBREIMERRICH I L TGS TR, VA 2]
ERZEHEILTIO% M EZHIEL, VYA 7 M OHFIAL
MEOMA. AL VRG2S 2L T0 3,

5 [/\1/)\—==] (2000%)

H PE $¢ ] No.90 (2024)

6 #R/[IRIEATICHIF HRERER

T4 a2 =8 — 5 LREFE 2 RUSIVICERR L. Mo
VIR E LR B E 553D 1 DFEFERER L TED, o
FEN S lkm, 1, 100kmE->T, 725720100, &
WIFryFar—i3, RREEID LIbDIck>To,

T7L =)= aAd EV 2 oinE o BB EO A
X THESAHBFICBIT 2% CoRMiz&RL. T A(3—
S =) ETICHRENRI 2500 E O R EFHIEZ 1TV ZDHd 300
TR Z DD RD T —7 [ITHE» 3N T 5,

24 [U—7] 0t

T =7, (K7) 13, Fferlggs¥n - 23y avth
LOFEFICHNG 7R o BEMEKEBHLE LT, 2009
Hizave 7 2ABK. 20104 1T EE N7z, BRHBH
DINFTORBINKFELFEIFEERIC LD, KD RifiiE
HEDSLEETH Y, Ny TV —DIFILX —EE DA LA
ThoEEZl, 2Dk, INEFTOHEENYTY— (X2)
WRbd, Firzte7 3 x— MY F I L4423y 5)—% NEC
(HAESRA L) LILchiFE, CoBbIEDT I % — MY
Ny 7Y — (K8) IFFAY A A TREDZANX -2 ERTET,

ZOPMAyTIV—DIRLHY, WY —7 515 24kWh
DRFEBVFILAZ Ny T =% EWLTEY, 15250
S MEERE 2 A, XS ICH5E 4 0) D fife il AE Bk
200km (JCO8E — F) # K L 7z, 20124F (2 1% 228km,
201541213 30kWh 3y 79 — DIz & D 300km F ¢k
LT3,

E7 #XTU—71 (2010£)



REE 1 &EIL - 1. HEABHEOEB LG : 72F) 226 T7U7) £TO 75 FOfER ERKADEH

E8 NyFU—FEJa—)L&SZx—htIL

F7e, WIOREABELAB L 70— L TRTET 57290,
Ny 7)) —DEAGHE LOGHIFEEZ D (D R3S DRfFE L
Kote, BEFTIE, IV BZ 2L - Sy T - BHEjOFB
BT BI 7 & B OFE A IET B 720 DL A % & T,
FHAM T, A Ok 2 il ABREE 2 808 U TIHUR L 72817 7
AL ZATo%, WA, KR ER25Em M TomE) - 1T
FARR, TR L B ZETT 5L G a %
L7c7 A2 3, IoIIFPREROEEEG 2 E L 727 A
FOITV, D BEEMEERL T2,

E9 KIEETT AL

MATHEEE, E2RLIEERTEILICHGET, &
=Y —DMERER 7G5 2 EIIRINICZ b o T,
F10IRg L9, BcEHe—y —oiEtkzn L3¢5
TR, FIA7 2% 7 b3l D HHRIC K > TR ERIRE) %
AU %, HEIN REZETMLL, 74 —F7 47— FiilfHiE 7 4 —
Ry 7l filatbe T, EHTE— —DIREELEAL—
A MRS EEZ WV ST 5,

PR =71k, BEEERE, EfTHRE, o,
it 2 T RCOMTEBEROYIFGEREZ 2 EDEZ 24
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fififili bR EEL 72,

Conventional motor control
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3 c A
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s 8 .
Time Time
Nissan’s uqique motor control
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z ‘\Q§ 5 &5
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T C | A
S 9
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Time Time -
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V=2 REMBROEBEIE L THEHTELS AT 4 (X11)
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22T, RENDLE L BB X0 E SRR
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{FERED Ny 77y 7ERE L CHIEHATRETH D,

3. BEFEOERICHITT

RABS ADPPRIEIIRHFTEL IR NS A XD Ny F o3y 7B
ELTRGESIN W) — 7 DR SR, IR TY—
716D 74— BNy 7% Z 1 CHERERE T K E A
SELE MRV —=7 2L CTPI7 I BEXY 7772,
JRAF—N= L RABEETOBRABHE TV EH
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Fe-POWER, #2016 EICFHE LTz, WD 2 L bliFils
ML Tw3,

3.1 EXB@EZEHOEICEHK V-7
2017ARICHELR L8 AT — 75 (KM12) 13, Rededn
DA EIRL THEHINSENL L7, FILVWEBITE—5 —I3,
HHZEREFT VDS 38%HD 110kW, MLY% 26% 8D
320Nm &L, KkTYV=7H NI 7% FEBIL 1,

F7 BBV F LA A Ny Ty =B L. W) —7
TIE4AODLLTIODES 2— V2R, HFICH 48 €
Ta—VEERL o, BT =7, ciE8kL Tl
BV 2= VERKT 2 ETRESFEEED, PRV —7,L
FCHAZDEE Ny T —Kmaz A0kWh L7y 7L, fifi
FHEE400km (JCO8 E—F) 2HBIZ ¥/,

E12 HTHRIU—T] (20174)

LEAF e+ (62kWh)
Newly-introduced

LEAF (40kWh)
Second generation

- ® @

LEAF (24kWh)
First generation

SENTSENRSE)  Optimized storage of @B ." _‘,a 4
Cathode 5 Lithium ions RO
ot o’ :
2= SS—— A § oM
b b W RS, ) 3
2 o FHNS

Layer structure (NMC*)
Lithium: Metal: @ Oxygen:

Spinel structure (LMO**)
Lithium:@ Metal:@ Oxygen

New module la

Module

Cell amount can be
customized, resulting
in a compact module

8-cell module 4-cell module

*Lithium Nickel Cobalt Manganese Oxide
**Lithium Manganese Oxide

E13 [U—T]CBI32/\vTU—iElk
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Battery Cruising distance (WLTC/JC08 mode)

(200km@JC08)
24KkWh
(228km@JC08)

(280km@JC08)
2R e RieINlode (400km@JC08 Mode)

458km @V IATEIVode)(570km@JE08 Mode)
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B WAL, VORBEAEICEZONGHEES 2 —
N, ZOMR. B2 —LDOEEZRRELTIEEDLIC,
VDR A A Z 5 ETHIBIRICA DY LRELE
Ta— )VESICT LI EITRYIL, 62kWhb D KRNy 7
V=L, WiFEE% 570km (JCO8 € —F) ICIER LT
W5, (13, 14)

HIEDBLHABHEOKREOOEDIX, BT —Y —DINE
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Wa, BT =728 R I0EDODAL /) R—vay
12X 1512779 Te-Pedal; Tdh %, Te-Pedal, 1z, 727X
FIOVOBAEITC, FEE, UE, JoE, 51k, S IER RS
THETHY . BRI AT HiD T AL — ASTREEZ 2
Yha—)LTES, 2070, FELE 2R TE T,
7V — X N\DEER ZAEEDRY | FEREDSEIZ 22D 7 AT
Y TCREDEFEDOMPPEIC Lo TAR—=T AR IAE V%
WD, 352, EITHEYIEEIHT—Y—DMLIRERZRV
THEEL, BEIE—5—% 7L —F L REICHRAHIEL 02,
ZOWHHEEIC KD B ARDOIGETH > TH D TAL—
ANVCHR 245 1L SR, SSIIZER I OE IR HBL 7,
AL —ATHREFONIBIGE M GHEEL T 2L I 721l
AENZFIAN—IZHHF TCOMIILPIT5 R E
2o T\ 5,
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2021 fRICHRGEZ BRI L 72 70 24 — "= T7 Y7 (X 16)
13, #Hi L\ HfE & Nissan  Intelligent Mobility % A8 L 7=
HTHY, HIEELZDIE, THOARZEL 2XMRD7 7y
7w 7BV ThHoTz,

HRABHEOREZ ciGE» LoD, RO 2 I
A TRTOMETEEMRICT R 2522 Hig L7,
BAAHB 7 — LA v EH RSB & A A S
HHGH Ay =PRI T T 5L T, IRETORK
BB SUV o2 8 4 == NE M DR L 8427 7 v F7nm
TREBL, 709V bF = N= NV T DRI E FA — L R—2
DILR. /AR RE DRI, 2 & M F D L M RE
D) b, WiktHEEEDIAR, E A ENEZ EORICTHEDL
LCw»5, (IX17)

- e
1Flat Floor
C-seg Nol

roominess

i Flat Floor

—

E17 SVEEHRETETSYNT7O07OHEWN

E18 EKiR-SHIL—b —FE/NyFU—)\vo

10

77 r7a7 KB 50, Ny T —L AT MRS
BOTHRESINAZE-ICET 20k 6T, —J
T, FEYER EOBLE DS SUE AR IO A B G E
R HTED L O ARE R ZMERT 2 ZEBFIFITRD ST
Wiz, AlEl FBEFE LNy T — 8w 72 181K T, Ny
TV —EEROEREBH 7L — L3¢, B
LIRFAS AT LOWNLITEE), ") —7 e+ IR LTy T —
Ry 7 DESHT) D3 F —HE 2R 2.3 ESE T,
COfER, HENOFEEMEDR RICEHBL >, S EE
Yy 7L NV DR T 3N X —F L - SURFEEIEREZ FBIL
7o ZDREHL 17U 7 3 13 R K 610km O e BE EE (2WD
90kWh /3y 7Y —#5#kE 5L 2WD WLTCE—F LNl
fili) 23K L T2,

CCECHEIOEMBBREZHTNT2I2H7D, Ny T —
HELZFICEHLSHL TEAD, EHLIEL Qs
T, BEIE—8— 2O LT IEREHAMbIENL T05, T7
V7Tl fER% b T E 7 BA B A F I B BB
IPMSM (Interior Permanent Magnet Synchronous
Motor) (2 il 2 T, % #t 5 @ 2 [H ) 6 B EESM
(Electrically Excited Synchronous Motor) (275 H L B
Faito, waibziro7%, EESMIZZo4 0, uv—%
ICEIEREZILERO LT 5740, n—yHEEHMETH
ZIENRBTHL, TV T Tl 1912
AL —FREZE RS 5 LR85 LT,
IR BRI E PV B2 MECR L7z, IPMSM Cld—# iy
V2 i [ PR IR LS TR RS LT 2 2 E RIS LT B
23, SR L = —Tldu—Y O ER T T
EMNEIEDPL, FREEZMZAOOERINL VY 2T
259u—% « A7r—FEHRAHBIL 72, Jruck D s
JEERICB G TORIRAR N2 HHIL . Wi LRI HER
LCw3, SR, HichlFELle—s—I1ckh, 5.
EESM 3B bkD5 K & 2 B R RE ISR B L, L7 7 — A2 A b -
BEHFEGUAZ IO NT B 1C, ARIERI L o7,

Slot wedge Rotor coil

/ Rotor core

aVYy
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1) FIAN—DEDEFDED

2) BT % R 7\ 22

3) Fr NT_RTIchEZz D L (1X20)

kDRI B I S N5, B TOEMMERZ T TR
(L HEOBEHREED N T A =238 IEIR L T BIRE T
IZh-oTH, ZofliflizEZTELI L2 HIEL7., Thbb,
Fe-40RCE, 12 “ 2D 7l ” TR WD b D7280IC 7,
ZDfiifii % A& TE 2R FIcb AR F» TV,

B20 REREFDZEEAHE

3.3 HXOZEEHEDRRICEZ [YIS]
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73y 7 DB i /K EED F 2 FEBLL T %,

(9275 1213 T — 7 o ESEITTERYF I AL
Ny F) — DR AL TS, ZORBOOEDNT S
F— MG VO TH S, IHIKE MR —7,068
RSN Tw2av 37 MR EREE IR A B 22 v o e
FHICAETE, SFH7LF ) T4 DIEMICE > Tw
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AERBRBISTHEAT 2L 1L A7 7 FETn5,

T4 25 | O iEEEIE WLTC € — KT 180km Tb h i [
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K2 [IFIETU OS] DT HEELLER

1 REBLREBE 19474 B35 20224
LEX21Ex25 (mm) 3,035%x1,230%1,618 3,395%1,475%1,655
RA=IAR=2Z (mm) 2,000 2,495
& (kg) 1,100 1,080
ET-4- ERESEHHE R EIHAEE
BRE)) (w5 $AE) T 40V 6.5kWh UFILAAI\wFY 350V
NyFIEE 6.5kWh 20kWh
EAgEH 3.3kW(4.5 ps) 20kW
BEED - 47kW
BANY - 195Nm
1FEEBEITEERE 65km (FHBIZSEAEA) 180km (WLTC)
RERE 35km/h 130km/h

3.4 BESBEBEDOFHULWLASF [e-POWER]

BRABHE IR ETE —8 — I X 2B KE %2150

L7z AL —=ATEGHED ONHESS, 72 & H 2 sl g,
BoORMMtERE, L COIREREL, CoBRABHEDES
WLEE, AV vz Py DORENEZ SR I TR S8 7
DHTe-POWER; THY, 20164/ — b, (K23) IcfE#H L

WoEhiia L 72,

224 #{X[e-POWERIYZF LA

¥ 2412 Te-POWER | > 27 1%/, Te-POWER,Ix, K
HHBBEIE—Y—, A= AV Py PRl —
IDPEINDRRST — b LA v EFEEBITE N Y T =D SRR
INT03, EBfflczr Yy /NIE#HE—y—%2 0T 5—
W2 R L NA T Y R AT L7 Te-POWER] 12
HAEHBE LRSS REHE—Y — I/ v 2 BE)T
DAYV Iy PV LB — Y — 2 BG LB ST — LA
VThbH, TUPVIIFEEEMELTEHIEL, EHTE—Y—D
AT 100% BREN§ 570, ELREBHEZOLODED 2L T
ZEDHETH D,

Fe-POWER, 13, ZhFTOEBXRABHF TR >72E—
& —HIEE AT, EE T — LA v oL A, =
FNFX =22 RA Ml EMEG T ETHEBL, K251
Fe-POWER | > A7 281 RT, TPV EdAYDEED
RO TVuRWD, TYPVIREIYA I S EEEICaY b
U=V THIENTES, FEDPLHEETIZE—F — DA
THETL, B—F /A X EEo WU pEBUE Ty PV 2R
BLAETHIET, TPV OERIRMZKS L, #ltED
FEVEDZABEE L7z, AT, ROMFOR VLI P V[HllR
WIS CHETLIET, (KRB ZEBITS,

Start to
Low/Medium Speeds

Driving at
High Speeds

Driven by battery power Driven by generated power

while also charging the battery

ENGINE (OFF) ENGINE (ON)

E25 e-POWERYZRT LEMEBLZE
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R EARD 7= VUZERI ST 5, 55 R Te-POWER
(X126) 1301 Te-POWER ) % % 5 R E 7 I IE R EL S W7
bOTHY, YATLLRERRTEIET, NI, AL—
A, BIOEHRERZELEE, XOBEBLKEAHES L7 41—
Vv 7R FEBLILT, BRI ST — LA v R/NHE - S
TPy RFEBICRLL 7 Te-POWER Bz P LT,
INFTIDOE AR LFIHTEL LI, F, T2
VE =22 A MBI L TOUSIICRIEL, =Py
DIRENY A 2> 7 LB 2 £ D> AT LiilHE A %2 B = |k
P, OIBFICBTE L 2u—F 2 4 Mg B (K27) %
FES =2 a v AT LEDHHICL Dy P U IRETIH R L
o LR R RIcB 0 T0 s,

ADELIDERICEVTH, BRABH TR > 7-BHt—
& — il i TdH 5 Te-4ORCE ; E LU Te-Pedal | & [RIEEDEE
HeZHf-7- "e-POWER Drive % EH#EHL ., ERDATVY
HEIONA TV RIETIIR DA B0 7LD §
X, Pk, RLEEBEEICRMIEL 0D,

26 [ITOARVAIL Bt {{e-POWER]

Engine on Quiet driving

(Engine of')
- ., -
Smooth road

Rough road
% Road noise sensing B NG
—_—
Engine noise

B27 O—R/A ZHEFIMICL DTV I /insHiEH

4. tEDOREEH(ICHFEOGEEHRICAT T
CETTSEITH RSHED B LOIEHIZOWTIRRT
Ee, o dh, HAERERE - — X —[ELELZ LD
WMLEZEORICTHASEERULEESLTL, 2021 4,
HPEEIZX 28 1R §RIHE Y 3~ TNissan Ambition 2030, %
REL, FAT7FAINERTH =Ry =2 —bINEERT D
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LW HEERIBIT ., ARETIII—RyZa— VB EHT
ZEFIRFIC, R ATRE 2 th 23 S 7o BB LB DRk D 5
BRIz OWTIRR S,

A=Ay Za—tIN2FERTL7012E, HohoHE)E
PIRTHEEDOERABFICE SR SULFEBIcE 50
JTIER, ZIIFEREBHEOE LR L5 H RO 515
72T, HFRIEERT S OREELHA IR 2L X —Dfid
R, AR TREIATOREDH B, (M29) JKiik
D HEEDFFRICIANF 7 HUD Az LTl

NISSAN r‘

- MOTOR CORPORATION

Accelerating toward
carbon neutrality = =

v

Electrifying everyall-new
vehicle offering in key

Battery innovations for
markets by early 2030s

cost-competitive and more efficient EVs

Develop a battery ecosystem
to support decentralized
renewable energy generation

Greater energy efficiency
of our e-POWER
electrified powertrains» £

Greater energy and material efficiencies
during the manufactufing process

,_\/J(\r

neutrality across vehicle life cycle

NISSAN

MOTOR CORPORATION

VEHICLE
LIFE

6>
End of-life = ( Vehicle

vehicle recycling or reuse use

H28 HEOAH—KRYZ1—r3IVICEIFEEH

| [Cloriving (1tw) [l Driving (WtT) [liManufacturing

>

A

12
5
a Pl
é ) Battery
w Reputpose
o S, ’ Recycle
Q Improve ] RE100/
o energy efficiency * Vehicle Grid Integration
< in a vehicle HE
(@]
)

Gasoline BEV

Promote
renewable energy

29 H—RrvZa—bJILERHRRIEEFRCATT

4.1 EBEXEBEOMWER[LEELED/N\vTU—E(L
HEZS ETHRARTEED, 720 FhEE ib%%ﬁ@j
HON=F7 =7V 7 by o7 ZFRIOEL S, E2%
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Driving Range(WLTC)

2010 (JCO8 200km)

*Nissan-measured figures, subject to homologation
Further Ev@ﬂutﬂw

H30 EEEHEEOMGIEREL

LYY =T DOENORE, BUEOEKABHIL, FERDA

VIV Iy P VR EE IR L TR IZENTHE I EICK
D, MHTZTANSIURD TS,

L Ladss, HAZEEREL, B2l ERIIBA
T ZEPBEREHBHEOY L2 BMLL, A—FRr=a2—F
INERRT ECTHEHEICRLEEZS, K3LIAYIvIvY
VHEBLABHEICE TRV IBEO LI X —a A%
AR RS, ek, AVIY - Ta—ELEOTY
PVHETIINT = FLAVICE IRV F —u AR D
Eib$®’?ﬂ$rﬁli:cziil‘/\‘/“‘/@%?ﬂ%%‘*{f/\"'7—H/%‘/
DA FICEIRZEL e TEL, 5, BXEHBHIZ
AV N O & 11511 %ﬁ%&ﬁ&k#tﬁﬁiﬂ'ﬂ%bb%*@
BAZEL S, Lo, ZIREHE LRI - AV TEZ
DTS, IVREREDEDODIATLELTIASZE
DA R ERD, BT =LA/ - EHAc k2
INRDTFFA A EEN LB SEADOERR, Ny T
V—HAEER RIC X REREKIND 7 Ve AT L2k T
DORNE ) LICSIRITHY . BTtk %2,

oz, BRABHEOTHHERIGZ, K327 T X9
HEAARZ K> T DITiE, VF LAy F)—DL
FUX —FEOM EBBEAT R THD, LoLuds, F#
BRICIE, IR A RADERE T 2, Ko T HERT 23y
TV—HR2Z REL, Wiz i ol EE CRo T
CE, Wy TYV—DEBVPRKE(LS>TLEL, Z7L<dLTD
BIHEPEAT DI TIFERDEC 2, ZZTHfFENns008
[ 33 #9222l RS (L%, ASSB) TH %, ASSBIZ,
fEkTR 25 L 2RO RV F —BHES, KRz TR E R
MR, Ny 7Y — 3 A DI LD, ERABHEOY
LRt ¢ 2 Eh L LTHIRE ST 5, ek F 744
F 3y 7)) — I SEME IR CERGAE) 2L T 225,
ASSBOEME IZFEATHE DS, Buchil, BIKIGD
B0, XD ELOMBIOMAGOEVAEICKR S, ZHuc
0. XD axbDLGIEMEEP, KDL DI RNF —FE
ZREOAMM 2N 5 LD REL 2 5,

NSV AT LELTORRE L, Ny 7 —Eiffio

K2 IC XY, HEER, HREMZIESE, X%
CDONICBLRAEZRDTHE, h—Ry=a—FIL%2HE
BHEETL,

Weight &
Rolling resistand

Weight &
Rolling resistanc

(a) Conventional Vehicle (b) Battery Electric Vehicle

E31 BHECBFZIRILF—OXES

Wiy

ewirge
ouirs

expansion

Segment

o ey N Ry

Body type
32 fPROBIBHEICSITDEERHE

Separator electrolyt

J

[ 1 .
Urganicisolve
% Liquia [ SHETESHEL

) 5

(a) Lithium-ion battery

Solid
electrolyte

y

¥

Film )/
(b) ASSB (all solid-state Battery)

B33 UFILAZVI\vTU—EASSBOLE
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DEARELTH itz EAELT05, HER, BFHD
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TEBRAE I AT, FERDOEEEEN T2, EXEEE
DEKRTHE, ZL DNy T) =BT LI LI D, Ny T
V—IEEESMEN S b TED, 2N EERE L TIHE
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WL TSHT, AR FILAF Ny 7)) —%
HENEM T 222 s, WM — 7 ) OIGERIR4 %)
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BRI LTz,

as energy

solution

Recycled
materials

B34 N\yFU—{BIREEE

(a) Emergency power supply (b) Portable battery

B35 2 S47)\yTU—D@ERSEH

X 3413y 7)) —fEBR ORI Z R T, BRoeIniEskE
Fig, Y2 BE TR TR, BIKEER, 2Zhz
F—YVa—raviLCORANTES, (M34Q) ZOHD
FAFXENTEDEEMISA RS, 7= L TOR L HE
ol Ny TU—I, b —EBEREBHHICMH ) Y2 — 20,
&R ZTEI V=22 TES, (K1340Q) HEER
BRRD 7 4 —7— N 1F Y — A&t 2 U T, JREHAE

H PE $¢ ] No.90 (2024)

15

Ktk dic, IVl L TORBEEKZ Ny T —%, B
YIoIEFEMERICHATNT 2004, BROHAZHEIVC
vy RER = 7 VEIRIRFE R B L7z, (35) 7
N2l L TOHEE LN =R - YR—=R A& 27Ny T
V—%PEFRTHOTIERL, 22RO LTI A2
NT5, (K34@) ZDVHA 7N S 34 DD E
HETRLUCRD XD ZL BE CO2 % MA TNy T U =%,
FLOESKEBHEIEANINS,

S, FBL7 Ny T —=NZENEFNORE KL, Ko
BNy TY =08 5720, K34ImL7zzarA o)L
DENLEB KO E BB BT 2 IE 2 Z el L 225, HiE
M) =7 WRFELHID 6 I NSO N T LT A VAT —
ML, Ny 7Y —%{LIRESOH (State of Health) OB
B TE Tz, 361 Ny 7Y — S {LIRIE DAL
IR 23811 2 — 2RI DOWTRT,

Global Data Center

Telematics Data
.. Utilization

High performance

.b e

Pack

Middle performance

§o

'b"\ /’

Module & Pack

Battery Performance #1

Battery Performance #2
E36 /\vFU—{biRESBRALEIVET

Li-Battery closed loop recycling

A * -

New LiB f Electrode

i
1
1 .
Shredding || Purity:99.9%~

= \ - Classification -
DT gy ozl
Used LiB ) =

Mixed electrode Ni-Co material Precursor

Disposal
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(lambda=1) scatter band
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B4 Thermal efficiency roadmap toward 45 % with lambda = 1

and 50 % with lambda > 2 (RON95)

Ci ion Concept Advanced Air-Path system

Advanced Miller Cycle (E-IVC)

. Controlled
Tumble Conservation
Stabilized Ignition

for Dilted Comb.

Optimized Engine Structure
Long Stroke Friction reduction

1 e

Strong Tumble

Dedicated Turbocharger

Low pressure EGR up to 30%

E5 New engine concept dedicated for e-POWER
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High Expansion Ratio w/Milier More EGR Combustion (30%)

Strong Tumble Port " yz
= Turbulence for Ultra EGR

EIVC with relevant geometry turbo-charger
= Knock mitigation / High expansion ratio

Long Stroke for Strong Tumble
= Turbulence for Ultra EGR
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S1000 s
N ===yl
High Energy Ignition
= Initial flame for Ultra EGR

SN

6 New combustion concept "STARC" for highly diluted
combustion
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(a) A=1 (b)A=2 (c) A=2 (Partial burn)

X8 Initial flame propagation with lambda=1 w/o dilution (a),
lambda=2 slow propaga-tion (b), lambda=2 very slow
propagation (c)

WK RIS KK TS 78I R ST T v 7oL
Ik BZEMN R I F —fic kB sns Y, K97
7 7 B HGE D ICB T I F v RV B & I L TR T,
PHEAMEREG A (a) 12, EF v RVDMPR LRV 0Ic7F
TIEANDOBI IV F — @GR ERD . EE D
WA (0) 1F, BT ¥ FVOREYAICE DT 2LX —tHE
ARERD, WTNOEASYI K RILIIL KRR L 72D
A MESDERIZORDD, DENHA 7ML EDEEIIC
1, KT EFREE YA 7 NVBICLE L TRIRT 52 e 08
HIETHY, R TREAPRBEFEBID 70T A 7L
IO IROIRN Y V7V E Z UL DLEE LTI K 5%
DI ZBE L 72,

I 101 S A BURBE % 2 E AL X ¢ % 70 il K L RN BT
RDave 7 b emd, BEBEZELORE, WO R
DYA IV T TAN=2 7770 DY) i i L HE %
R, YA NVEF 2 R/DNRICHIZ2ZETHE, ZDav
7' ME, FWNREIRGT &R TRV X — KK AT LD A
HAbRICESTHEBIL, I/ vF VI OBNDRD, &K
PRAFIR L 2R SO D 2 & D3] R 2 U & A BHIRE (E-IVC)
ZERAL T3,

Blowoff of
channel

K9 Spark channel behaviour under different flow velocity at
the spark gap
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Distribution
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B10 Desirable flow to realize stabilized ignition for highly
diluted combustion
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2. Controlled
tumble conservation

3. Guiding flow direction

1. Strong tumble induction for stabilized ignition

E411 In cylinder charge motion design to realize STARC

combustion concept
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%surface
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by Valg:'sea less technology

f inflow bending
in crank-shape

EJ12 Comparison of design concept of intake port and
combustion chamber (New design with cold spray valve seat
(left), current design (right))
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E15 Tumble ratio vs variation ratio (Airflow test result)
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Tumble vortex centre | 1
located at the centre L
of combustion chamber

,,,,,, Straight tumble vortex line

without bending or screwing

416 In-cylinder charge motion design to maximize tumble
conservation

Low aspect ratio combustion chamber  Tumble conservation piston crown
+Long stroke (S/D) *Ruggby bowl shape w/o Valve recess
+Wide Valve angle

E17 Combustion chamber and piston crown design for
tumble conservation

Vortex axis with bending Straight vortex axis

a) Conventional design

b) new design concept

418 CFD results of in-cylinder charge motion with
conventional design (a) and new design concept (b). (2400
rpm, middle of compression stroke)
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Guide the flow along with the
upstream surface

Keep distance from spark plug Tumble center position
to Tumble center toward the upstream of spark plug

E19 Combustion chamber design to guide flow direction for
appropriately stretched robust ignition channel
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21 Effect of the rectification pocket on the flow distribution around spark plug (PIV images, 2400 rpm, 40 deg. BTDC)t
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E23 Cyclic distribution of initial combustion period of CA ign-MB10% in relation to gas flow velocity at spark gap under EGR 30%
conditions on same engine configura-tion except ignition system
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Engine Type

1.5 L/ 3 Cylinder / Turbocharged

Bore x Stroke (S/D)

79.7 mm x 100.2 mm (1.26)

Connecting Rod Length 150.3 mm

Compression Ratio 13.5

Engine Speed @ Max. Power 4800 rpm

Valve train Roller Rocker

Fuel Injection / Injector location Direct Injection / Central Injection
Turbocharger Type Fixed Geometry Turbocharger

Table 1. Specifications of the new concept engine
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E25 Effect of IVC on the compression end temperature
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27 Comparison of low pressure part of P-V diagram between
conventional turbo-charger and dedicated Turbocharger
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E31 Improvement of BSFC realized by e-POWER EGR set
point and combustion stability feedback EGR target control
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432 Validation result of brake thermal efficiency with a multi-
cylinder proto-type engine. (Engine speed 2000 rpm, BMEP 12
bar, RON98 fuel)
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436 Validation Results of the new engine concept
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NDLC wear
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Piston ring

Fig.1 Adhesive wear by exposed CrN after 1 um thickness DLC
wear out.
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VA-DLC (1 pm)
( A

CrN (20
N (20 pm) FVA-DLC (9 um) I
Substrate Substrate I
(a) Current coating (b) Developed coating

Fig.2 Configuration of thick DLC coated piston ring.
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Piston ring

Carbon ion

Graphite particle

. Vacuum chamber
Graphite target

Fig.3 Schematic representation of FVA system.

(@) FVA-9 um

(b) VA6 pm

Fig.4 SEM observations of FVA-9 um and VA-6 um from diago-
nally above.
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Sliding direction Sliding direction

Low hardness DLC High hardness DLC

Deformation that can follow Scratches caused by dragging
a shape of drop out droplet a drop out droplet

Stainless steel coating Stainless steel coating

Fig.5 Mechanism of DLC abrasive wear reduction.

4. REBRENBKRUGE

F LI AL 72E AR ) v 21 L 72 DLC DR
B, MORMRRE, RS ORI S 277, B, #
WEBREZ N THEMESZ T /ATy r—yavik, BRI
Wi es, RmH S E Ao REH S HEIC KD ERLE,
FVAIC TR L 72 DLC D Fry 7L v M & o 81k
= HI S, BB G B W JB)E Y R e 244 kR
(FD1,FD5,FD6,VD7) ®Fay 7Ly b DK E X4k AE%
1 SEM #l22ic X iR L. 3 Ak (FD1,FD5,VD7) o Fay
7Ly b OWFIE i D F& AR 78 % Wi SEM BLE2 I T & L
72, Bz, 64L# (FD1,FD2,FD3,FD4,FD5,VD7) OFEEH]
BORMMES 2L - FHL 72, £/, KEEDLC KO
JE L EERE R OIS 3 L O DLC D BEFEEf T A = X 1%
OS2 5720, FVAIETHBEL 72 BE 9 1m O FE
DLC i (FD1,FD2,FD3,FD4) & 27 > L AEH R 7 D EEFER
Bk X OGBS OB I A A FEhi L 7o, BERERBRIZ, EA
ko) v IR L 72 DLC B D i 44 % ffF S 12 & H Ra 0.05
pm,Rpk 0.05 pmbBUNIcfh: BiF 7, REARRIICYINH
L. OPTIMOL SRV® i{ER#EE 2 I\ TAT v L ZIEH AT
EDAGIEBY EERE AR E ML 72, X 61RO T E X
ORBh OB HE R, SRBRSME. K2R ERE
ARBRSEMRICTHEMIL ., 12R[ERBRZE O E A R ) > 7 Dl
7a77AVIEICED, DLCIROBEMEZ T L7z, Fi,
FEREEABAZ 1 B[, SR, 10WRICrhliL, =4 7uza—
TNTTHAENES / FER B DB 2 BlgE LTz,

Table 1 DLC specifications

(GPa) depth (nm) (um) As coating / After polis!
FDI1 FVA 22.1 287 9 0.34/0.04
FD2 FVA 25.8 265 9 0.33/0.04
FD3 FVA 26.7 260 9 0.34/0.03
FD4 FVA 27.7 255 9 0.32/0.04
FD5 FVA 50.0 185 9 0.37/0.13
FD6 FVA 22.1 287 1 0.12/0.03
VD7 VA 58.0 46 1 0.22/0.04

Oil drop
Stainless steel coating  Cylinder bore (Stationary)

Fig.6 Schematic diagram of the reciprocating sliding wear test

and test specimens appearance.

Fig.6 Schematic diagram of the reciprocating sliding wear test
and test specimens appearance.

Table 2 Wear test conditions

Load 450N

Hertzian pressure 390 MPa

Frequency 25Hz

Stroke 3 mm

Amount of oil 1 ml/h

Oil type Poly-alpha-olefin (100 °C kinematic viscosity: 4 mm?/s)
Test time 12 h (Observation of wear progress: 1 h,3 h, 10 h)
Temperature 100 °C (Heating test table)

5. REFERDKIUER

5.1 FVAZEZIRAUKEEDLC OFREMERER

X 7I12FVA-9 um®DLCEHELE 22.1 GPa (FD1) 8L
50.0 GPa (FD5) DBkt D1 SEM BlZ A AR §, L
D7 FVA-1 pm (FD6) & VA-1 pm (VD7) D H% bf
T2, WEDRAZFVA-9 umDHEICE VLT, Fry /Ly
FOKRESROAIREICH Z 2 1ZFD 5N, FVA-1 um
(FD6) BLUVA-1 um (VA7) 12,1 um OB Ray
TLy MFEET %75, FVA-1 pom (FD6) 137 4 L5 DR
IZEhFay 7Ly FEOEFEFEH L7, 7720, FVA-1 um
(FD6)139 umZ TOEFLOBRTRrY 7Ly FOSEL,
KIS 2 Z L 2R L 72,

@ FDI1 (FVA-9 um, 22.1 GPa) (b) FD5 (FVA-9 pm, 50:0 GPa)

o il iar@e droplet~

- (¢)FD6 (FVA-1 ym, 22.1 GPa)

Fig.7 Surface SEM observation of as-coated DLC with different
process, hardness, and thickness.

8IZFVA-9 pm (FD1) @ Fay 7Ly b O SEM 42
FERAZRT, WD, VA-1 pm (VD7) DRz
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L7797 74 PRLFR%IC, AL tEPORBoEL, THl
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b~ EJATDOBGE D 25 7 D PRI Z TR TE 548, 50.0 GPa
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Fay 7Ly b /DLCEEFIRANGIRE 277 7 7 A MGG O

HWA, Fay 7Ly MEIDLCIREFED S A Y E Y FiEHD
HETH), DLCIRREE S E A, Fay 7Ly MR
DR COF LD EEIC 2 %, X 1012 DLC SRR L B
vy 7Ly FOREE S 2R TIEETH S RpkDBIRE R T,
FVA-9 pmid, WFEERGIE DLC IEREEEICBE 9 53 Rpk 0.3 1
mPl ETHEH, WHEEICED Rpk 0.1 pm BUF EFTEELT
%1213 DLC i % 27.7 GPa A P ISR ET 208035 5,

Small droplet

.

N\

L3

""Mﬁ 9 um
Vacanuy—’ Glaphlte pa il’tlt,le

(a) FDI (FVA-9 pm, 22.1 GPa) (b) VD7 (VA-1 pm, 58.0 GPa)

Fig.8 Cross section SEM observation of droplet as coating.

< Smooth boundaries > ( Remaining gaps 7

A ' 9 um
.

Graphite-like structure Diamond-like structure

S pm
I

Subsu-ate — |

(@) FDI (FVA-9 um, 22.1 GPa) (b) FD5 (FVA-9 pm, 50.0 GPa)

Fig. 9 Cross section SEM observation of droplet after polish.

0.6 O As coating: FVA-9um
O After pol FVA- ‘)um
& As coating: VA- I“m
—~ 05 < After polish: VA-1ym

feS

40 50 60 70
DL C hardness (GPa)

Fig.10 Relationship between Rpk of DLC surface and hardness
after as coating and polish (FD1, FD2, FD3, FD4, FD5, VD7).
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BROREMSMER R EZR T, 27.7 GPa (FD4) 1388 /7
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:’ Before / Pistonring
- ) Wear depth: 0.6 pm '
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20 22 24 26 28 30

DLC hardness (GPa)

Fig. 11 Relationship between DLC wear depth and hardness
after wear test (12 hours).

No scratches

Sliding mark Scratches
Sliding mark voov T

4

200 pm 200 pm
— —

(a) Surface observation of 22.1 GPa (FDI) (b) Surface observation of 27.7 GPa (FD4)

t 0.6 um ] i 0.6 um
| e o A Mg | |

200 um Ra :0.03 um | 200 um Ra :0.08 pm
] > Rpk 002 wm . <—> Rpk O l() pm

(©) Roughness pmﬁle of 22.1 GPa (FD1) (d) Roughness prohle 0f27.7 GPa (FD4)

Fig. 12 Surface observation and roughness profile of DLC slid-
ing area after wear test (12 hours).
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Fig.13 Surface SEM observation of droplet dropout location
after wear test (3 hours: 27.7 GPa (FD4)).
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Fig.14 Cross section SEM observation and EDX analysis of
droplet dropout location after wear test (3 hours: 27.7 GPa

5.4 DLCEDEFETOAN=ZZLA

1512 DLC i 27.7 GPa (FD4) 0 kg atER% 1 .
3[R, 10, £7-. DLCJEREE 22.1 GPa (FD1) 0 JE
FEalRa 1Rl crhbT L, 8RS/ e OB R 2 < A2
DAa— 7B LR ERY, 27.7 GPa (FD4) @ 1 IRt
FEERFZ, Foy 7Ly MR BoEm» 74 L, 8T
/B OBERARZ) RO DSFRD SN D, 3RFRIREE R 1,
1 R ISR A L 721813 2 5. $213% <% %, 100
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Fig.15 Mechanism of DLC wear progressing by observing the
boundary between sliding part and non-sliding part.
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§ Sliding mark
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Piston ring :
2 1 200 um Ra :0.02 pm
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(b) Roughness profile of 22.1 GPa (FD1)

Fig.16 Surface observation and roughness profile of DLC sliding
area after engine durability test (500 hours: 22.1 GPa (FD1)).
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Fig.17 DLC wear depth prediction.

7. 5 W

ATV L ABE AT IS L EEDLCE A ) v 7 % B
FL. Fay 7Ly b3 i iRECERA B X ORI 3
ZZlickbh, CrNEDFEILIC k255 BEAESE R X O'DLC
BROZE I FIck 27 7V 7 B O /7 2 R L7z,
ABFIED BN ARDOFEDEDTITRT,

1) FVA-9 ym®DLCEEEA50.0 GPadBér, Fay
7Ly OGRS 2 W T T 2 2L R EETH
. ERECTONETRpk 0.1 wm BT £ Tk
21213, DLCHREME% 27.7 GPa DL FICEET 246
W5,

AF VU RABE R 7 LD 128 M BRI B VT,
DLCf# £ 22.1 GPa T, EEFERIZL pumbANE
BMTH Y., BT IR — T AL R EEFEI G
ZmL, FEE AT R EIERO SNz,

5001 [ o = v 2 Vit AGABR Ot S, DLC PR
22.1 GPald, HETICBEEREIOT 7L 78
FEOIMEIFFEDO ST, REMHIOEIZFED Sk

2)

3)

H PE $¢ ] No.90 (2024)

117

W, ¥z, DLCIROTHEERER T OK5 R, DLCJR
JE9 pmiZ U THHEFEREIZS umilid e 2
%ELf:o

7E. PAFEL ML 22.1 GPa, HIE9 pumDEEDLC Y
ALYV T ERT VL ABRIR T OFHIZED . EGR¥20 %
AL EE, COINRZHT2HITEA ) v 7B X OERIE
R 7% L 72 VC-TURBO > ¥ > (KR20DDET) Iz %L
T, &4 %L Lo EERFEBL,

SEXM
(1) Kojima, S. et al., :Development of a New 2L
Gasoline VC-Turbo Engine with the World’s First
Variable Compression Ratio Technology, SAE
Technical Paper 2018-01-0371 (2018) .
(2) FRIED B E YY) v 2o Py FIEGRE S A7 4
IZEBT BUCEIIREHIE TR BT 20178, EEhHLEAf
U, Vol.s1, No.3, p.398-403 (2020),
RHED E7Y 7> a VEEMEED DI 7 — R 7 a—
T4 v 7 BAMBATE. F B LB 2 T Z= A4 i Al 2 Al
£, 20145765 (2014),

Hirayama, H. et al., :Stainless Steel Thermal Spray

(3)

(4)
Coating of Cylinder Bores for VC-Turbo Engine,
SAE Int. J. Adv. & Curr. Prac. in Mobility 3 (5),
p.2236-2244 (2021) .

(5) Higuchi, T. et al., :Development of Hydrogen-Free

Diamond-Like Carbon Coating for Piston Rings,

Tribology Online 12, p.117-122 (2017) .

Mabuchi, Y. et al., :The Development of Hydrogen-

free DLC-coated Valve-lifter, SAE Technical Paper

2007-01-1752 (2007) .

Shi, X. et al., :Transport of vacuum arc plasma

(6)

(7)
through an off-plane double bend filtering duct,
Thin Solid Films 345, p.1-6 (1999) .

(8) Lee, W. et al., :Effect of defects on wear behavior

in ta-C coating prepared by filtered cathodic

vacuum arc deposition, Diamond and Related

Materials 105, 107789 (2020) .

(9) Drescher, D. et al., :A model for particle growth in
arc deposited armophous carbon films, Diamond
and Related Materials 7, p.1375-1380 (1998) .

(10) =32 HBj L2 5 A DLC DB %, H#t

EHERR, Vol .62, No.3, p.45-49 (2017),
(11) Tas, M. et al., :Roles of mirror-like surface finish

and DLC coated piston rings on increasing



ZHE T3 HETERI A E #CH (2023 4E) - 27V L ZRHERTISHIE L7 B DLC EA ) v 7 DA%

(12)

(13)

(14)

(15)

(16)

(17)

scuffing resistance of cast iron cylinder liners,
Wear 376-377, p.1558-1569 (2017) .

Mabuchi, Y. et al., :Wear analysis of hydrogen-
free diamond-like carbon coatings under a
lubricated condition, Wear 298-299, p.48-56
(2013) .

Robertson, J., :Deposition mechanisms for
promoting sp3 bonding in diamond-like carbon,
Diamond and Related Materials 2, p.984-989
(1993) .

Shi, X. et al., :Properties of carbon ion deposited
tetrahedral amorphous carbon films as a function
of ion energy, Journal of Applied Physics 79,
p.7234-7240 (1996) .

Mabuchi, Y. et al., :Effect of sp2/sp3 bonding
ratio and nitrogen content on friction properties
of hydrogen-free DLC coatings, Tribology
International 62, p.130-140 (2013).

RIZ W <R & DBl 2 HB) HL > 2 v
A DLCEE THC-DLC,, SEI7 7 =A)LEa— -
1975, p.63-67 (2020),

Mustafa, M. et al., :Effect of mesh structure of
tetrahedral amorphous carbon (ta-C) coating on
friction and wear properties under base-oil
lubrication condition, Tribology International
147, 105557 (2020) .

118

H FE £ W No.90 (2024)



fmER1RAC

Az CEHRESELTCHINE ) TS wET, 2023 FI1Z HEDAIZE 90 F44E L I HiH OETT H,
Slnl, HERSROE IO F L WIHIMHZIMZ ¥ L, &5 & L CHEDERMHAEZHE#ET 2320y 7 A
ZREEL E L, BEk, B - E RS, a7 7y FY—EATT,

HEMLTIE, T7eF) 26 T7Y 7, £TO 75 FOMER EARKADREYE, HEYEE - SERSR TR, 1980 44K
BALLUEDSEI IR DOFBOIEL . a2 7 7 v FH—E A Tld, 1990 £ 5 DL % —EXADHE%
ML TVWET, ZNETNDTETORBMINAEM Z R EH L TE D, R DERAEADH 2RI Bhs> 7
ERoTEDET,

N6 DOPEIIE, HEOEMBFE TR I 2E D> TuET, Z2ic, HEOHEM 2L HERFL 2w
LI BOTHbL S TR TOMEFR B L ORERRF ICHEZRL £,

HEEECHRE 1 5 ORMIDFIHE "B BT 20198 Lv» ) = vy VHEIiOUSEREAT L7z, RUE & bic
BEMiONFZEDL> T EE T, “foLomltz, 57 L) HEDDNARZEZTIC, 20t b
RO M Z BV ROFET T EE T, Fr DKL T LEOERD, EOHS FIEb s 2 L2
FE->TBET,

TEIIZET  BFZEREE (LR 2 5A

NISSAN TECHINICAL REVIEW 2024 No.90
£ Y 202434
FATER HEBSSEKRASHT
FeEIZRRT MZREE
T243-0123 &R | REAHHZROESIUNE1S
FITA FEEtREirn AR EEE &K 1Ay sk
mEEFT HKASHBEIUITA T« TU—EX

FT A4 AT—EXE
T 243-0126 =R/ |REAMERHXA560-2 HETVZHILE25—A




HEBSBEKI=H



	表紙
	中扉
	目次
	巻頭言：時代の先端を走り続ける日産の先進技術開発
	特集1：
	1. 日産自動車の電動化革命:「たま」から「アリア」までの

75年の歴史と未来への展望
	2. 新世代EV専用プラットフォームにおける高いパッケージング効率の実現
	3. 日産における電気自動車向けバッテリーの進化と今後の展望
	4. 電動AWD（All wheel drive）の進化e-4ORCE
	5. e-POWERのEV-nessを創り出すシステム技術
	6. 持続可能なモビリティに向けた
e-POWER専用エンジン熱効率50%への挑戦

	特集2：
	1. 自動運転・運転支援への取組み
	2. プロパイロット
	3. メモリー機能付きプロパイロットパーキング
	4. 事故ゼロを目指した最新の運転支援技術

	特集3：
	1. コネクテッドカー&サービス概要
	2. コネクテッドによって進化したHMI
	3. ソフトウェアアップデート
	4. コネクティッドカーが提供する

IoT連携サービスの現在と未来
	5. モビリティサービス

	受賞者紹介
	ステンレス溶射ボアに対応した

厚膜DLCピストンリングの開発

	編集後記
	裏表紙



