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The World's First Development of 1.2GPa Ultra-High Strength Steel with High Formability
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Summary The circumstances surrounding automobiles are becoming increasingly complex,
and CO. reduction has become an important issue. Reducing vehicle mass is considered effective
for CO, reduction and the application of Ultra-High Strength Steel (UHSS) for body-in-white (BIW)
is one of the most significant measures for achieving this. However, higher tensile strength of steel
may lead to lower ductility and spot-weldability, and therefore UHSS application had been limited
to BIW structural parts with complicated shapes. Nissan has overcome these issues with the
world's first 1.2GPa UHSS with high formability, which has been realized with a nano-level complex
structure having the optimum chemical composition and the most appropriate production process.
This new 1.2GPa UHSS has been applied to new Skyline. This article describes the key
technologies for 1.2GPa UHSS, which will be applied to more parts and vehicles for even greater
reductions in vehicle mass.

Key words : Material, light weight, ultra-high strength steel, high formability, spot weldability,
nano-level complex structure, Skyline
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Application parts of 1.2GPa UHSS
- Center pillar reinforcement
- Front roof rail reinforcement
- Side roof rail reinforcement
- Applied in other 4 parts
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Fig. 17 1.2GPa UHSS application on Skyline body-in-white
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Material Development for Waterborne 3-Wet 1 Preheat Paint System

i I B e wm O fE — "OH e
Hironori Tsutsui Kenichi Hashishita Ren Maeda
» £ BT SHH SIS COx k. HBIHEETREERONI0% % 05720, BETEOH

PSS L 7zk skl 2 JHW/23WET 17°L b — 3T, itk
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Summary The shortening of processes is an effective means of reducing CO- emission from
paint shops, which generate approx. 30 percent of the CO, emissions of a vehicle production plant.
The newly developed Waterborne 3-Wet 1 Preheat paint system could help reduce CO; by 30% or
more. The new system has been applied for the first time in Japan since February 2013 at Nissan
Motor Kyushu. Development of paint material adapted to the new process centered on paint
appearance (paint smoothness), anti-chipping, and weatherability. This article focuses on
improvement of paint appearance.

Key words : Material, Production Engineering, painting, compact process, CO,, appearance
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Platinum Group Metals Reduction Technology for Automobile Exhaust Purification Catalyst
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Summary Iron is one candidate material that may serve as an alternative to the platinum
group metals. We found that the oxidation state of iron and cerium in an iron nanostructures
interface expresses purification activity in a low oxidation state. We confirmed that a catalyst with
improved iron support technology and in which iron and ceria come into contact in a highly
dispersed manner exhibits higher exhaust gas purifying performance than platinum group metal
catalysts, even after heat endurance.

Key words : Material, Research & Development, catalyst, three-way catalyst, iron, platinum,
exhaust gas
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Material Technology for Evolution of Electric Powertrain
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Summary Recently, Nissan has been looking to expand the sales of its electric and hybrid
vehicles based on the Nissan Green Program 2016. In these environment-friendly vehicles, the
electric powertrain (including the motor and inverter) takes the important role of controlling
driving performance and energy efficiency. This article presents material technology to support
improved performance and cost reduction for the motor and inverter.

Key words : Material, Electric Equipment, electric vehicle (EV), hybrid vehicle, electric motor,
inverter, magnetic property, thermal property, electric property, bonding
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Low-Cost Electrode and Electrocatalyst Materials Technology for Fuel Cell Electric Vehicles

O i S O O T " — B 5O &
Atsushi Ohma Tetsuya Mashio Kazuki Arihara Seiho Sugawara
b/ NI N B T (I I ) B %
Hisashi Mitsumoto Toru Sekiba Kazuhiko Shinohara Akihiro Tiyama

2 =7 KFEEMENOCBREEAMT 7Y — I ANVFEEIFEE T 2R EBAEH (FCEV)
X, BV HLHiigEE 7 N —CTE AR T - =3I v g VI (ZEV) Oo—2& LTHIFEEPSHFELNTn A,
FCEV DR IZBEIZNABEBIFE L ~OVICERE L TETHB Y, i KOMEIZ T A MUK EKFEA > 7 TR T
Hho WIHDH B, L) bIFEMEEDTHMEER (PEFC) 25 v 7 IS 2 BEREZ KRS 52
&3, FCEVOARKEE L2 Bt ETIFFICHEEZRETH 5. AMTIE, FCEVH RILRBIICMI 72 H %
BRI & L CRZE L T 2 REHEMAERE . 35 X OV ORISR T d 2 WM EHZ B4 2 308 &
FEIRUL, N BRDIBEIZOWTIHERD,

Summary Fuel cell electric vehicles (FCEVs), which have a long cruising range using
hydrogen as a clean energy source, are being looked to as a promising type of zero emission
vehicle (ZEV) for the future. The performance of FCEVs has nearly reached the same level as
ICE vehicles. Cost reduction and hydrogen infrastructure are the primary concerns associated
with the commercialization of FCEVs. With regard to the first concern, reducing the amount of
precious metals used in the polymer electrolyte fuel cell (PEFC) stack is a hurdle that must be
cleared if full-scale popularization of FCEVs is to be achieved. This article describes the challenges,
current status, and outlook of fuel cell electrode and electrocatalyst materials technology.

Key words : Research and Development, fuel cell electric vehicle (FCEV), polymer electrolyte fuel
cell (PEFC), membrane electrode assembly (MEA), electrode, electrocatalyst
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Fig.1 Structure of PEFC catalyst layer and electrocatalyst
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Advanced Analysis for Innovation of Lithium-ion Batteries

T N NES 3 3 ST 1 0o & B
Hideto Imai Kei Kubobuchi Masato Mogi Kazuhiro Kamiguchi
A NI E-R A H OH B & o A i = % E B
Masashi Matsumoto Takashl Sanada Makoto Tanimura Masaharu Hatano
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Summary The development of lithium-ion battery technology for electric vehicles, which
represent one type of zero emission vehicle, can be expedited through material innovation.
Advanced analysis is a key factor toward this end. Atomic-level observation of materials has been
made practical by recent progress in analytical technologies. As a result, many new findings have
been made by using advanced analysis in lithium-ion battery research. This article introduces
Nissan's research achievements related to advanced analysis for lithium-ion batteries.

Key words : Material, Research & Development, Computer Application, electric vehicle(EV),
battery, advanced analysis, lithium ion, active material, XAFS, NMR, first principles
simulation
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Table 1 Effective valence of Mn and O atoms

FeEARAE Mn 0
Li, ;MNnO, 1.91 -1.19
Li, sMnO, 1.93 -1.08
Li; ;MnO, 1.95 -0.93
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Closed-Loop Recycling Efforts in Nissan
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Summary It has been predicted that all underground mineral resources that are known at the
present time will be mined by 2050. Nissan is focusing on closed-loop recycling of three materials—
namely, aluminum, iron and resin—that are used in high volumes in vehicles, have a large
environmental impact at the time of mining, and consume great amounts of energy during
production and disposal. This article mainly presents examples of closed-loop recycling in Nissan.

Key words : Material, steel & iron, aluminum, plastic, resin, recycling, closed loop
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Development of New Highly Efficient 4-cylinder 1.6L Direct Injection Gasoline Turbocharged Engine
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Summary

In recent years, demand for higher environmental performance has made it

necessary to improve engine efficiency even more. Nissan has developed a new engine that
utilizes the basic design and main structure of the MR16DDT that was fitted on the Juke in 2010
to comply with the Euro 6b exhaust emission standards but improves dynamic performance and
fuel efficiency by applying various new technologies, such as a low-pressure cooled EGR, spray-
coated and mirror-finished cylinder bores, and a compact turbocharger.

Key words : Power Unit, gasoline engine, turbocharger, direct injection, downsizing
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Table 1 Engine specifications

New MR16DDT Conventional MR16DDT
Engine type Inline 4 —
Displacement (cc) 1618 «
Bore x Stroke (mm) 979.7 % 81.1 —
Compression ratio 10.5:1 9.5:1

Max. power (kW / rpm) 140 / 5600 -

Max. torque (Nm / rpm) 240/1600 - 5200 240 /2000 - 5200
Max. revolution (rpm) 6400 -

JPN : H17 U-LEV JPN: H17 U-LEV
USA : LEV2-ULEV USA : LEV2-ULEV
EU : Euro 6b EU : Eurob

Emission level

Internal & external
(low-pressure system)
Spray coated and
mirror finished bore
DOHC 16 valves
with intake & exhaust CVTC
*equipped with intermediate lock

EGR Internal

Cylinder block Iron liner

DOHC 16 valves

Valve train with intake & exhaust CVTC

function
Aspiration Turbocharger —
Fuel supply system Direct injection —
Fuel type Premium —

CVTC : Continuously variable valve timing control
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Table 2 New adoption technologies

Objectives

[Adopted technologies Fuel L High
Emission

economy output

X X

>

DIG system
Low-pressure cooled EGR system

[Alumite coated piston crown surface

Piston ring made of high conduction material (top)
[Aluminum cylinder block

with spray coated and mirror finished bore
Intake(3%) & exhaust CVTC system

s¢equipped with intermediate lock function

Swirl control valve

P
I

o]

Compact turbocharger
integrated with exhaust manifold
Electronic waste gate valve

Coolant thermal management
controlled by electronic rotary valve
Variable displacement oil pump (VDOP)
DLC coated piston ring (top, oil)
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Application of Low-pressure Cooled EGR System to Downsize Boosted Gasoline Engines

#H OH E—AR B OO I i ;o AT P

Shinichiro Yoshida Tsuneyasu Nohara Jun Harui Yukinobu Ito
ST A oW e
Naoki Hirai Hirofumi Tsuchida

#w Eid WBEUEDOZOILT Y D VB LIFREZ RS 257 v A DU S ATV b, &
T A D TR MDD TN & BRI TOMHBENS 25 720 SREBOREUESEE L 7
T Do T YU H AT TBET YTV OBBELEDRA >V ME /v % v 7 O, WﬂﬁZmF
DT, WEdtom R b, 25 % EBAEE% Low-pressure Cooled EGR ¥ A7 A & RS L. #V
V=R vk LR T8 A MRIGDDT ~N#H L 720 Af Tl B3 L 72 Low-pressure
Cooled EGR ¥ A 7 L DWEIZDWTHREMNT 5o

Summary Engine downsizing has been promoted in recent years as a way of improving the
fuel efficiency of turbocharged gasoline engines. To downsize an engine, it is particularly
important to improve fuel efficiency in the turbocharged area. The key points in improving fuel
efficiency in this area are suppressing knocking, lowering exhaust gas temperature, and increasing
the specific heat ratio. Therefore, we have developed a low-pressure cooled EGR system (LP-EGR
system) and applied it to a turbocharged gasoline engine (second-generation MR16DDT) in order
to improve fuel efficiency. This article describes the LP-EGR system’s features, hardware
components, and EGR rate control.

Key words : Engine Component, exhaust system, heat exchanger, exhaust gas recirculation (EGR)
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Fig.8 Pressure loss of LP-EGR system (EGR ratio 10%)

32 EGRI—>

RLyY rClEEhg - SAmE CEGRZEALTH
. EGRZ — I AODOF AREITE L. T AR D £ <
Bho TN, KERDA v F—T 14 ¥4 TOEEH
MEEGRZ — 7 2 WATH5Z L1250, EGRZ —F D
A P RZIHI L 720 EGRZ — T HOADH A 1, &6
S EER A 5 130C LLF & R BRkRT & L7z,

33 EYEIRI«ILY

PERRER TIE L2 208 & 7 B B 75, EGR
AR WML Cay 7Ly S EAHET L0 Hd
L7202, EGRF A BHPIZEY 2T 271 V5 %
R L7z 74V IBING & B FESHREIE I OME & 7 4
W OBISTEHE D 7290, HTIZRT L9 ICH ARE DK
WEGR 7 — 7 O T il HE#k L 72,

F 7. LP-EGR ® EGRIUH} L # A3l T it TEGR 7 A
FIZEENLTRY v NERYED B NDIZD, 74 V5
NOTRY y MIXBHFEE ) ORI NSV, 2B, T
KT NIHARERIZE ) 7 1 )V & OF RSB R 2
WL RERL TV,

4. EGR®I1Y ~rO—-JV

41 TEEROEGRIY hO—/LRE

LP-EGR DI 2 FiH 3 2 i % TR $7o T
SADEGREAF LY Lz FE1oEIal. FEEFRD
EGREUPB LE LY Tl ZE20Ita2 E2 56, T
TVUOWAEREQIAENT L L, F1OEIalDT
THETIPL E E20PT a 200 LML I P2HSZ AL L.
ZOWHEDEE (P2-P1) IWAZZR =S L TIEIZT—FK
MlZEFE S, THIFEGRV AT A ETHOEETH Y,
EGR 7 Aiiim Q2 ZDEFETHE D, —FH. EGR/NVT
OIKPL OV TRIOERE) a 3AREEOH A, QX EE
WIE L C—FMIZL 23R ES T, QlE Q2oL —&
%he TOBEEGR/NIVIBIEDF L2 51X, W AZER
FBORNMIESTEGRIEEDEA1E—E (EGREA—%)

51  NISSAN TECHNICAL REVIEW No.76 (2015-3)

& &éo

1013 H GBI 5 EGR2NV 7RI 5 EGR
BEOFEFERTHY . A0y MUNVTREST D LERA
ZEREIZE ST EGREP—ETH LI VTN 5o

P2: Exhaust pressure at
EGR extraction port D

P1: Intake pressure at
D EGR supply port

Compressor Turbine

@<
{s}
EGR valve orifice=03

K-9 LP-EGR Y RF LDEHK
Fig. 9 Schematic diagram of LP-EGR system
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New 2.3L 14 Diesel Engine (YS23DDTT) for New NP300 Navara

= K £ I e = HoOE A
Yashiro Saegusa Minoru Yamaguchi Masakazu Takuma
WA B H o — L b w3 A
Yasuyoshi Okabe Kazuhiro Tanaka Yasuhisa Kitahara
bR IR ET DI ) T WA R )T g
Masatoshi Nakajima Maria Gil Gomez Sophie Louis-Mossberg
) T LCV (Light Commercial Vehicle) B#EHHFR7T 1 —€¥L x> Y Y YS23DDTT > ¥V v %
BT L7z ALV Y V2T AHTEINP300 NavaraDHEWj a2 >+ 7 N Th b “TOUGH" “SMART" % FHH
THZOI, 2AT =TV =K, BEIEERAANVKY ThiGD, FHERT+ —BLZ o DV ICRHA ST

TGO LA 7 4 7 2% LCVIANTIZ#A L. #i# YD25DDTi TR W aili & TEV: 72 b v 7 L~V o)1k
REEMFFLOD. 77 ALy TOMEMEREE R,

Summary The YS23DDTT engine was developed as a brand-new FR diesel engine for LCV
(light commercial vehicle) application. New technologies that have recently been applied to
passenger car diesels, such as 2-stage turbocharger and an electrical variable displacement oil
pump, were applied to achieve both high output performance that is unchanged from that of its
highly evaluated predecessor (YD25DDTi) and class-leading fuel economy.

Key words : Power Unit, engine, diesel engine, new model, turbocharger, fuel injection, engine
component
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Table 1 Engine specifications
YS23DDTT | Predecessor (YD25DDTH
Engine type Inline 4-1:%"1]1511111‘17? DOHC -
Displacement [cc] 2298 2488
Bore x Stroke [mm] 85x101.3 89 x 100
Compression ratio 15.4:1 15.0:1
Max. power [kW / rpm] 140/ 3750 140 / 4000
Max. torque [Nm / rpm] 450/ 1500 - 2500 450 / 2000
Specific power [kw / L] 60.9 56.2
Specific torque [Nm / L] 195.8 180.8
BSFC (engine speed=2000rpm) -10 % Base
Fuel injection system Comn-mon-xtai-l 2000bar Common'xjai'l 2-000 bar
piezo injector solenoid injetor
Turbocharger system 2-stage turbo Variable nozzle turbo
Length x Width x Height [mm] | 632.9 x 665.6 x 815.5 703.3 x 748.0 x 839.5
Engine weight [kgl 20 Base

5

Piston pin with DLC  JRGl i
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Low tension piston ring
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oil pump system
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Balancer shaft system
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with piezo injector
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Fig. 3 Key technologies of YS23DDTT engine
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Fig. 4 2-stage turbocharger system
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Fig.5 2-stage turbocharger system
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Fig. 7 Intake air flow analysis by simulation
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Fig. 8 Plastic intake manifold with swirl control valve

55 NISSAN TECHNICAL REVIEW No.76 (2015-3)

M-9 EXbUEEMREA VI IIYIERN
Fig.9 Piston bowl and injection design
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Fig. 11 EVOP packaging
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Fig. 16 Engine power and torque comparison
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Development of Smart Rearview Mirror

H o ot — SN NI 1 A fiy fir fit] gl I
Yuichi Tazaki Hiroyuki Shinki Osamu Abe Hirokazu Oka

% 7

Summary
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This article describes the development of a smart rearview mirror; specifically, the
world’s first LCD monitor that not only provides clear rearward visibility under various conditions,
but also gives the driver the ability to switch between the LCD monitor and a traditional rearview
mirror, depending on his or her preference. This system, which is housed within the structure of
the rearview mirror, has a built-in LCD monitor that can be activated in place of the conventional
mirror. A high-resolution camera mounted on the rear of the vehicle provides the driver with a
clear unobstructed view of the rear flanks, allowing the ability to check blind spots and other
traffic conditions. The camera projects a clear image onto the monitor to provide the driver with a
better view for a more comfortable driving experience.

Key words : Electronics, Safety, visibility, rearview mirror

1.1 U & I

WA, AR LEATE LT, A AT EEZSICLY)
BEHICEFEBOBR PR TELNY 72 —E=F
(H1) . Z7V<% EZRASLRTALTVLHD L) IZHE
RN ORI 2B TE AT IV Fea—E=%

JEVREF i THOBIEH 220

0|
I
: N EEE ﬂi
I

0]

[IWATIC LD PG (IR A A )

-1 NyIE1—EZ¥
Fig.1 Rear View Monitor

VAW MOATOR Syufeen

Camara daves' Lo

-2 75UV RE1—EZ¥
Fig.2 Around View Monitor

(2) 7% EDFMALERL L T 5,

BRIGTIE, AATEEZ IR, =2 LTH A
TOMEEM LB IHERE=F LlFDIT— L 2 LHEIC
PN A R Il AN Bl 0> % SR i i Mk 5. )
THAEAY—D - V=23 T—DORFIIOVTHBT %,

2. REBREAV

AR, BEMIDE LTO®RENY FLA MORELR,
S (BEmE) COERNEEER LTI ATI)TT
FANZED, V=L T —OBRADEALETIZH 5. F
7o B BRERFOHFARESL, RIERE. WiHEER
WEDWHEAESNLZ b H D, V=L T—DH
3. S OGERNRCERELZILET L2 L TH Y,
FHRAOERIIHL LK BB L. FTANIEA ML AR
T ANERE LD ENH D, 21— V¥ 2 —DfR
PH b, BTHRNOUCEELENSL . BRI AW I
o TWLZ ENGGhrolz,

SRS LAY — b - b—4 3 F—1%, FRoORiE
UEET A FEE LT, HAGBRECHITOMmA, K7
T RGBSR E BT AN L, RO THER KT AT
FWREL T A ERBEOMNE Lz, 20 T4 1E3

TNV RIS W I v N—T g Y & T 7)) — WIS o H R AR At

59  NISSAN TECHNICAL REVIEW No.76 (2015-3)



AY=b - b—=L=5—0DRHE

—ICHL W L FIZREED b DR MS 7- 0, K |2 FRAF
TEXAHZ &, HEMOB) X120 L CEFED VI &Y
FEThb, FaBRBITICEZ Y ikl L ETER L ER

ToAER. V=43 7= DAOGRTIZEWGAE. FIAN
WCHEWASH S, BURO IV — 4 35 —DOEiDHRETH
L ENGH 0T, V=203 T—1d, BERROMERLSL

WA BRI DOFHE R0, e Rz, BooEz i
NTBHIEIZHHEDbNT VD, WRIZ, BEDIT—L4
CHUMEICE=Z S 2EE, IT7-LE=F O % fijH
W SENBE T R Ty T MRS EITS 7,

3. EFEGERELTTR

:hif%~7~>a~&gﬁw~Ai5~@ﬁbbu
BV Effiolzarb S N —13 S L HEE LA
ONIEZI T —FHEI RATLEW, = &@%mu
WK B HHENH ), 35~&%“7%ﬁ4§%t%®
o7z, SRIOETIE, AOHOY Y M aadbEd
EARAICAEH L. ENTHESDLZ 2 2w L—7 b A%
%Tii’:iw%ﬁwf%”&ONﬁé’kf E=¥
FOHNI T — DU ZRRHRLIZC S, E=F %7
ﬁt??(?%%mh¢%_tfm&ttoit Bl 21 3F
THONL—2 3> BRISHRWIED N7z 72500 D 23
HIERTAH8E) 12X DB IEMEICH LT3 2 AT
L b EOEEAROREIZOWTIL, EEE S 2
T OB, B L OVEEIEEE Lot A R L CHB TR
DR LRI A Y 7 D EBSST A 2 & TR L
720 BIZ, T—FOHENRTEAMESELTATLEL
Ty = & WG o7 i R T R F A R0 T T A7 1 O R %

RExBIFE L7z FEMIZSEA 5 8T TN T 5,

4. YRAT LE

AR =D - V=LA T =1L, BITOZEWIKNRERE % Ik
BRI DI OEREAA AT L, V—L0 35 =2 L
ToHBRASS ORISR T = 7 T S L Tw b, [X31C
AT AR, K6ICI T —FEER R T, YA v
N OWENZRE SN2 A T2 X R GE E= Y
WML EIC ko T BFRHFIOHRA ZETT L H
HREWPET—RETESNDLZ AL, ERDONV—2L 3
F—EN B 7V T REHREE P A NIRRT 5,
B O RIREOIEARAS L3, L TH#R T4 7
Y R—-bETE (X4,

Fro, ROV — 43T L R D EEICYD
BabNALIENMELR->TWS ([5),

VYn A7

H-3 YRTLHE

Fig.3 System summary

A<— K e JL—AI T —

R P

N—A5LI T—
EX WS ¢

M-4 W—LZ5—ERAY—h - L—LZS5—0D1HEF
(BE:IILISUR)
Fig.4 View of rearview mirror and smart rearview mirror
(reference: ELGRAND)

T — L LTCOFEARE (XA v FOFFK)

=% 2 v FDON,/OFFIc L 380 &

x L L'C@ﬁﬁfﬁFH (7\4 /?ONH*)

T

X-5 EZYEARESS—ERARBOBERA X—Y

Fig. 5 Images of monitor and mirror

T=H
N—T I T —

BTN H DN

% Jf Y A

M-6 EZYEZS—OmADE (KE)

Fig.6 Both images of monitor and mirror (cross-section)

5. E=Z5 ONKD=5—R5]

AR L72X 91

H E # #’ No7e (2015-3) 60

I, B O E L BFEO N — A3



F—DbN T EEBLT, T2V EL—L3ITFT—%4<
FUMEICES, WTOEREEZ Vg ohs 2 P EE
&I L 725, %ﬁ"@ IE=FES ’~7ﬁ:ﬁié%é:tci
Wit ChH o720 BlzIE, I 5—%N—7 AVl
T\A~7:7~®%EM_V47#F§ﬂTwé%:7
MR A ZEM ST TR IANIIHELZENTEDLH, N—
T—IH b T 5, CIDHEGHORELRPETH D,
M6, M7I2RTEIIC, FZF ENnN—T73IF7—DRHHE
OHLENRFE L THDLE, EoINEBRTLHEEN—T 3
WS AOM R RAZTLEVL, ZRTIFE=S
@@#mﬁf%&w —Jiv IT—OREHEL Y %D
HLWE=ZZ 2T UL, T 2L T AR5H, H
LD D720, WHTELLERICEFTTERLR
H. HOLVIEHMENTLE) 2 END S, T2, WA
) EEREET D L HEBEOBIIIIRE OB ED
D, BEICR S LRV, 22 TRIPERIICR LT, H
OFEiIERE (€Y N2 abeattls) ICEH L TR
1o72
MSIZ/RT L HIZ, By & IS5 —Clak M E
7o, NIEFRFICH T ICERZ G ECRR#T A2 k#
R/ %“9%%%t§i ﬁ%@ WE 7@%@

%A%)Jéé%létﬁ‘ﬁ)ét H*b\ﬁ i%,ﬁj)‘ﬂ‘ﬂ“( itA
ERHTE R b,

I7—¢L

TOHECE=4%0N

D 1 _ : 5
M-7 EZHEIS—OEADE (REDEH)
Fig.7 Both images of monitor and mirror (actual photo)

o
|\
& |

HM-8 EZHEZIS—DERBERHODEL
Fig. 8 Difference of focus distance of monitor and mirror

61  NISSAN TECHNICAL REVIEW No.76 (2015-3)

M-9 HELKZRTVSEEDESR
(E<DERFFTHLISW)
Fig.9 Near focus (distant car is difficult to recognize)

_10 EHH ILCJ:%)A(DWL\B&(DEL\
Fig. 10 Difference in recognition by light and shade

FROFIHER Y AT 2248 TEH DL E, £=% % ON

L72BIZ R 7122 b opwE I E)%u»‘&*&o)ﬁ
%“.ﬁn%ﬁ/\\/\f@j—< D s 7%uunﬁkb’@jﬁ<
BARM 2 50 i-H\.H&T¢i7~\$WTL¢

WexZIFT, FEZF LD QEEVIL— T M) AAMEL K12
IS5 —FMEITIRETEZ Y ONT AR L L2 SN
E0. I T-OREGIEREHRL OISR, E= 5§ E
LT B 235 —L LTINS, M14
IRT X910, E=Z AOFF R &@fL B3 %067513
EAERL, HEROIV -4 T —EREL % 4. ON/OFF
DY) 2 1%, Tﬁ@bn~%w<&" M EICEEE
%yothzb LN—% g eI —MENRY)E=S
OFF T3 I —#BEIZR B &) O v Ve Lz,

R T—lINn—7 N BT

I
be U
L N— ~ _i b
T~ T ==snEET S
®-11 E=5&UTORERE (MiE)

Fig. 11 At the time of monitor (cross-section)

et

B-12 EZHEULTCOERAR (REDER)
Fig. 12 At the time of monitor (Actual photo)



AY=b - b—=L=5—0DRHE

LoN—
K-13 =5—&UTOEREF (Kim)

Fig. 13 At the time of mirror (cross-section)

M-14 =5—&EUTOERE (REDEE)
Fig. 14 At the time of mirror (actual photo)

6. EZHDEIRRE

HETHWENZIS—0bF2 81205, BigWE
WREGEE Do A —b - V—A3IF5—TlE, %M
@@@tﬁ%ét%mﬁﬁ%%wf%%%?otoA@ﬁ
R A TR L 729 2 °C B Bl 2SS L7 2 &30
WrroTWh,

6.1 wEOEE

— MBS AT THRET 2 &, HIBIIRT LI
Bz WREICH LT —YarzEILTLE). N
L—Yarasesrz b, EOEHL M I
BERTH25DTHLH, T4 8FAFIv 7Ly VOEA
HATRFHIHFE L, SHITHRL Y — v TOFEREE
i, LR LB VOLEZ R L CHEITA 2 T 08D
AECEICHEE L. WL i Y 7 M ORI L o T,
FI6IRT LI, A=Y ar w28z THEIEN AL
B Ve == A B

H-15 —MHEAAXS TOREDY—>
Fig. 15 Night scene in general camera

®-16 AN¥—b - L—LZS5—COHREDY—>
Fig. 16 Night scene in this system

6.2 EfROEFAT

LB A AERITEEH I E BV, 2720, BHHO P 2
TREZFIZL > THEMNLR LRDH 5, SHOBISET
X AW EFIRAREE LT, £= 41202 W RO R
SOFRMEEE L7,

HIEDOH DY L Y AT L% H%T 59 2T,
e R S T AR NN S /N S Cab <R A Y R
ppi (pixel per inch) OFAFREMREF L. W AT EE=F D
bR DL L7,

B4 B A BT L. M 2 80424 & ppi O BIFR
KEVERT AL, B ATOU DI ARIOBEAIKE  EE
THLIENGhoTze BDATVWETHTY 7IZx LT,
W AEY) HEZ05 2 mERIP R, €
ZH T ppild/NE b, BlZIE, H17TIRT L9
W2 — RNy 72 —FZ DN AT 2 MHTH L,
EIDE QN SN T = DG DI SN P~ [
Bl h A TWMFEHDL/30~1/40 % >TLEHe ZDF
BDAT—=F =LA 3 T—TlE, WMEROELHENRIC
e BRAOE N AT 2 HHARE L. HEOHI L % %
L7z,

X-17 $IDED [CKDERHADIER
Fig. 17 Loss of pixels by cropping

H E # #’ No7e (2015-3) 62



7. LT @ LIl

71 EZYIRMGOMABERE G _ i

2% —F V=4 3IF—TlE, EZ ¥ WGEOMNEIREZ
ONPARRTLTLHRELT, IT—FRHIRZAY— bR
XTI ARG E R Y — AN —FRT AR L
7oo AREEREIZT =5 OMBMFM 1T o 2B, =%
T I T—ICH o TV EAPS Rz, S22 L
TVLOPHEEIIZS DI N] L) fFERAOR
ThHbo MalT 20T, MI8DY Y H T ADM% L

H-18 UVHSARKRTR
Fig. 18 Rear glass line indication

H-19 EEELOERHDOE
Fig. 19 Put photography on image

A A

M-20 Y—XRII—KRRT Bz
Fig. 20 See-through indication figure

X-21 BERT
Fig. 21 Normal image

®-22 ¥—Z)—FKR
Fig. 22 See-through indication image

63 NISSAN TECHNICAL REVIEW No.76 (2015-3)

TR MATHFRLIZE A, MBEREODPALT A
ML CoORREEERICTIEBT2012, ERdbE
BAEOMET 2D R ATV, —FMRBD ) B RR %
LR TV O EE L7z, FlziE, K19 X )12
VT7VT4ADHLEERERENRDL L, ERAZEERED
13 RFHRLCLEV, BHRAOHBEIEL 2L L
Mo, K200 &) AR L Ay v Tk
e L, K21 o@EFERICH LT, &EH A TR
FBHCTEALLDODP K2 TH D, R, FHORIZAZ
TW2DOLEF TR L, MEIEREFONALT AR,
BATXEDER T B L W) EMIE SN

T2, ZOBREIE I ANOBENLEIUIL > THED
FARDG DNz, FoROON / OFF #hE % 7% E L 720

7.2 EEIEDOFERE
KYATATEZYRHERAT BT, BAEOILV—243
T—DEIIIREMETIHELTH, E=FICHL L0
EboRV, T—FDUFAIIL > TRAWAEITRL L7
B, OB A TRIEOWN) FHF AELETETIZ, 4F
HONMEIZTIETE A5 L7z BARMIZIE, v—
DNIT—FRETEHDOAL v FEIEIZE > T, K230 X9
[ZH AT TG L7208 ) B #ifla 22 ¢, E=%
(B2 X2 L7z, EEALEOR 24128 LT, 251
TR B #ipRE 22 722 TH D, R LT
M, AT, REE S FETREE L7z, & B I
PIFAO =G E LT, MRS FAEREE Lz,

X-23 BURDOEIDEDAIBEDZEE
(BE  TAHBAOA X—)
Fig. 23 Change of cropping position of image
(reference: below image)

M-24 REMBEDOSS
Fig. 24 Standard position



AY—b - W—L=5—DRHE

M-25 TA[MODA A=
Fig. 25 Below position image

8. & H b [C

Dby BN =— XL LCh b AATOUEL HY

(NN

AX—bF - V—A3IT—FFRLT.

A ORI TIEH ORI (K Y b2 G5bad A A)
WKEHL, ESEE 202w —7 M) A% L5123

7
&3

PHEIT72IRRECE= Y 2 ONT 52 & T, E=F W%
T—ORHEEPT T RZTLE) &2 Cldk e

E =n

L. 39— CLE=YOmMEFEH I/, 72, HEICH
FTHHEIZOWTIE, EIEES X T ORSE. B X O
FE LD OtIR A REE L CHBCRED 2 F0EE Lm0 2
Wi 7 N EBIST AL TR L7z, BIZELW O E
0. BABRBEBECHIITOEN, K7 ) T hEHEAE
FANIRMEL, ROTHuER KT 4 TICET 522 AT
LEFTLIENTET,

A =P V=L 3IT—E, VT T R AN
ANICHEBLTBY, BEE,LLIE, [FFTHYEHT
edpo 72 R M T, ETORICA-STWA ] [HE
REE, WL ESHELNOTBY, ETHEFLTNS],
(V=2 3F—TRRZBVWETHRDPMIE CTHEETET
b, [TRIEICEEDNZ VR X v & 71247, B
BTOWTOMGRR, V—A3IT—k b o) 7kl
AR TS TEL V] R EOFHliZH T\ 5,

BB, COBFICHE D TEW 72N O & ToRR
WCECEHOBEARLET,

fit] I
H 2 # #R No.76 (2015-3) 64



BTaIT

HBIHELS—/ DZESURIEEERIFE

Development of Aerodynamics for New Nissan Murano

Summary
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The new Nissan Murano achieves a Cp of 0.31 as measured in Nissan's wind tunnel.
That figure is an improvement of 17 % over the previous Murano and is significantly lower compared
with competing vehicles. It therefore represents the achievement of class-leading aerodynamic
performance among D-segment SUVs. Three key aerodynamic features—namely, front spoiler,
active grille shutter, and rear upper body—were developed with the particular aim of reducing
aerodynamic drag. In order to maximize the lower grille shutter efficiency, the shapes of all
styling points were optimized to promote strong flow to the upper body by blocking the grille

shutter closing. That increases pressure restoration on the roof and reduces rear-end drag.

Key words : Aerodynamics, drag coefficient(Cp), ideal flow, separation, rear end drag, front

spoiler, grille shutter, roof approach
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3.3 CFD (Computational Fluid Dynamics)
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Summary Nissan has developed all new e-NV200 as a 100% electric commercial vehicle for global

market. The e-NV200 inherits EV characteristics from Nissan LEAF and functionality from

NV200, which has a compact body with a large interior space. This article provides a product

outline of new e-NV200 for Japan market.

Key words : Automotive General, new car, commercial vehicle, electric vehicle(EV), e-NV200
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