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Abstract

Though the DISC (Direct Injection Stratified Charge) engine has a good fuel consumption performance, it
was not put into practical use. However, in 1996, Toyota Motor and Mitsubishi Motor began to manufacture
it, and named it the “D-4 Engine” and “GDI Engine’, respectively. The development of fuel injection
devicesfor the engine and an analysis of the combustion phenomena have been done in our laboratory with
Toyota Motor. The new concept for the combustion system has been researched in our laboratory. The
concept was applied to the 2nd generation D-4 Engine in 1998.

This magazine features the technology of the 2nd generation D-4 Engine. In this overview, the characteris-
tics of the DISC Engine and progress of the development are described.

Direct injection gasoline engine, Stratified charge combustion, High pressure gasoline injection
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Fig. 1 Energy consumption rate of gasoline engine.

R&D Review of ToyotaCRDL Vol. 36 No. 4 (2001.12)

goboboooobobooobbooobbboo
gobobooooboboooboboooobbooo
gooobooobgon

o0 ooooogggggoggevecoon
goboboooobobooobbooobbbogoo
goboboooobobooobobooobobbogoo
gboooboobooboobooboooboobo
goboboooobobooobobooobobbogoo
goNOxUDODOOooooobooooooobo
goboobooboom™mevecoooooooo
OFig. 40000Fg 4000000000O0O00OO
goboboboooobobooobobooobobbogoo
goboboboooobbooobbooobbbgoo
goboboboooobobooobobooobobbogoo
gboooboobooboobooboobooobo
goboboboooobobooobobooobobbogoo
goboboboooobbooobbooobbbgoo

Air cieaner
Intake valve
\ ( Deflecter
g .
uel pump | f
Control rod A\l \ |
Push rod " | Cam shaft

TCCS PROCO
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Fig. 4 CVCCengine.
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Table 1 Classification of DISC engines.
(Einteilungsschema fur Schichtladungsmotoren, 1975)

Intake Mixture
valve formation

Combustion
chamber

Fuel
supply

1
2

Open chamber
Divided chamber

N

At main-chamber
At sub-chamber
At main- and sub-chamber

N

Inner cylinder
Outer cylinder
Inner and outer cylinder

To main-chamber

To sub-chamber

To main- and sub-chamber
To sub- and main-chamber

A WDN P
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Fig. 5 Structure of PZT injector®.

Ignition point
Swirl flow

Injector

Fig. 7 The D-4 enginein the early stage.
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Fig. 8 The D-4 engine for mass production®.
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Fig. 9 Visuadization of mixture formation.
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