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The Engine is Alive
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Future injection equipment for diesel engine
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Requirement

Development concept

Better spray
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Increase injection pressure

Higher injection
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Small actuator and control valve
placed near the nozzle

(purpose; decrease moving mass
and sliding portion)

Fuel robustness

Fuel efficiency

Minimize fuel leakage
(purpose; decrease fuel temperature
and actuator size)
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Small actuator and control valve
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Figure 1 Requirement and development concept
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Figure 2 Bio fuel deterioration due to temperature
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Figure 6 Structure and function of next generation Injector




ENGINE REVIEW

SOCIETY OF AUTOMOTIVE ENGINEERS OF JAPAN Vol. 3 No. 3 2013

EREFELFCTEBFREE2HICE, HETL— MAEATBENICEZNDEE
E3%, BERKNERE. #HZEE PEZEEOFRI 2EEZREICKFTTHIET, BXR
AR TRETLILT 2T L &R LTc, TRTOBEICEVRVRSIRIvF I -0 8
ERBITERTE S, 77 F 1T -2 LHERZ LT B EDTE, /XIVELE (1
VITVRRTAR) ICEREY B &, BEHEHNZRED 200MPa H*5 250MPa (ZH LY
BT ENTE,

4 EREEERR

4.1 EGYIERERERR
MYL/ARAUIIIRERRY L/ A RA T 202 EDBEHERLEZUTITR
3_0

M7 2V—v8 @V—I+RA(vFrIUV—7) OUEBERT, KAV ITI4
D)= DENELEBHBER) -7 DEOLERRTE . RAMYFYIU—7I1F, Rt
13 ETHIRTE e, FREREATRET 38 —I/DLATH S, TVIVER
W RICRRENZBEERERO2 ) -7 8% KIEITERTE .

M8 TR LI, #U—7, IHDOEITUTSVADIRICLHAT BRERNZF G
WIS TH B Teddlc, MATHECORBNGERZEN VG, 2 V28RBS LU
BSICIEBICRE L TWB T L 2R TE T

Ko, BEHEEFEOLREZTRY., RV L/ A FAMrIz o2 LT, BRLUHY
L/ARAY YT 7521%, PEEHREZRITEIVA VI T2 MHCRREL VS EE
WS CE T,

43 BEONZ RS
—MRICBIEREEDBVGRE/NA AMBEFER LGS, 1> Y 7 2RFITE, /N1
FEETRY Y FHAERL, BEEICITET ST & TREHEIAAEML, BEEMEHNZLT
BEEHNH 5,

7RI Y Mt T 20/ R MEFHEERAER 10 ISR T, HEDESR/ N2 — > THREOS
1t (TAN) ORAEEZERELEASTMEL I, RFEDA I T2 LT, BHELE
AT RTIE, )=V 2EBICEDBBEDETICEVNAAEEGTRI Y MMxd
THONZ MEPBLELTWVWA T EQERTER Y,

5 F&H

CRSZIBAT 2 TV TV ZIcid, BHEEEDOELE, BHEHEOELE, KT SMHE
ADOONX MR EEEDBVERDH B, INSHHBHSDERICEZ STl FLL
AVEThEREL, TOIAVET MTROEABERREZESD, TORERELT, HlfH
TL— b E A THEIEAEEERA LA VY1V 2 ZRE L TE e, TDAVIIIR
I&, 250MPa DEBEMBRDAIEETH S L LD, EREEVEHEDOSVEEL LEDH S,
BN G EREA LS MR ONZ MEOBLEZERIBYT 545 L, B —XICBVRITTISAT
BY, 2013 FLY EERIA LT, £z 300MPa £ CEHEATAEGIEST R 3) HBEICEHDZE
IR ENS G L, FBRICAITRARLEATEY, SBDRSAA VI TV 2DER
ERVAIBICEMLTOWERWEEZ S,

[(BE 3]

1) Shuichi Matsumoto, Kenji Date and Koichi Yamada : Concepts and Evolution of Injector
for Common Rail System, SAE Technical Paper 2012-01-1753

2) Toshihiko Omori, Akio Tanaka, Koichi Yamada and Satoshi Bunne: Biodiesel Fuel Effects
on Injection System and Establishment of the Evaluation Method, SAE Technical Paper 2011-
28-0057

3) Yukihiro Shinohara, Katsuhiko Takeuchi, Olaf Erik Herrmann and Hermann Josef Laumen :
3000bar common rail system, MTZ worldwide Edition: 2011-01, Vol72, 4-8

Full load

=

[ :Switching leakage
(leaking during injection)

[] :Clearance leakage
(leaking always)

3 []
s /|
g. 50, 50,
S 40 40
o[1o= o=
£ 5’% 30) _gu’é’ 30
S[18E20 1/8 8E2 1/6
T ° ]
2 10 \ 3 10 \
0 0
C Next C Next generat tion
Engine speed [rpm] 1‘W‘

Figure 7 Fuel leakage
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Figure 8 Fuel leakage change after durability test
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Future turbocharger concept for diesel passenger car
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Future vision of catalyst and after-treatment system for PC diesel engine
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Takao FUKUMA (Toyota Motor Corporation)
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Health effects of exhaust emission from new technology diesel engine
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