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The Patented Invention of "Two-Stage Premixed Ignition Combustion" Won the Grand
Prize in Aichi Prefecture Commendation for Invention at the Aichi Invention Award
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The patented invention of "Two-Stage Premixed Ignition Combustion" (Japanese Patent No.
5062340) won the grand prize in Aichi prefecture commendation for invention at the Aichi invention
award. The invention relates to combustion control in a diesel engine. By optimizing the heat release
rate waveform, it is possible to achieve revolutionary clean exhaust gas while suppressing cost
increases. The technology of the invention is used in the diesel engine (F33A-FTV) for the new Toyota
Land Cruiser 300 released in 2021. The content of the patented invention are introduced.
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Photo1 Awarded Winners at Ceremony of Aichi Invention
Award (From left; Aichi institute of Invention Vice
President Sasaki, the inventor Mr. Tsutomu Kawai)
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Fig.1 Trends in European exhaust regulations (diesel vehicles)

2.2 FALKEERLELS T BFE

JX bOENZINHI L DD B U—27=ZSk
BY2ICEIYI VAR TOREDSENNE S
3%, 2 CEBUIDN . NOX (BRELY) Z
KIBICIERRE CTE D RMLDT « —BILIRAGETH
3 TG EfEE AR (PCCl:Premixed Charge
Compression lgnition) T& %,

MERDT « —CIVI VIV DG LB SR
EFEFENK2(@) ICRTRIIC.EARVITKD
CTHEESNICEEREEDZESICARIZES U A
BIEZXREN SHOBN UICER. BeilhEcky
PRGEDYHED D0 LD UARHETE SRRV Iz
RS EROA AP TEZDHDON (£
R) O (R NS T 5 & TNOX (BRE(L
W REICHEELTULER D,

—7.PCCITIFE. H2(b) [CTRT KDIC. YUY
SHNEREEEICTDHNCME ZIEFTHET

EHEBEEER Nov4

MBI E 2R EPETFTREGIELTHSBNESE. B
FTANICEEBIDIRW\E C 272 RS U TEDRE 24D
A BNDIHNOXZ KIBICIER T 5 Z EHTJRE
THDo

CDKRSICPCCFABDIEHR TR ZZEZX DI
(3T T INA RDENEE L TNOXZ KR oI A8
THDo

v pemsts | e
JUVTAYR A SNOXE(E 1)

YUvSTOyT =8 b : B
ERby-—="" ERRIES
ERRESCARESR | BRERENSBECEXN

(b) HRAE AN GRGE

R ERER .
SEEECEEC  meeese | ARSRENIE
AR IEEY HUEFESE | #E > ENOx

B2 FLAUANE (MER) & FRE R AR
Fig.2 Diffusion combustion (conventional) and Premixed
Charge Compression Ignition
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Fig.3 Two types of Premixed Charge Compression Ignition
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Fig.4 Concept of the present invention
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Fig.5 Optimal timing for second injection
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