LS fra=1
I R I AR I B AR I

Study on the Characteristics of Performance and Exhaust Emissions of
3-Chamber GDI Engine
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Abstract

Recently gasoline direct injection method has been applied to gasoline engine to reduce fuel
consumption rate by controlling fuel air mixture on lean condition by means of stratified charging,
and to reduce simultaneously.

Pollutant emissions especially NOx and CO by lowering the combustion temperature. But
difficulty of controling local fuel air ratio at ignition area in flammability limit unavoidably
appeared, because it is merely controlled by injection timing with spatial and temporal
distribution of fuel mixture.

In this study, the authors devised a uniquely shaped combustion chamber so called three-
chamber GDI engine, intended to keep the more reliable fuel air ratio at ignition area. The
combustion chamber is divided into three regions. The first region is in the rich combustion
division, where the fuel is injected from the fuel injection valve and ignited by the spark plug. The
second region is in the lean combustion division, where the combustion gas from the rich
combustion division flows out and burns on lean condition. And the last region is in the main
combustion division ie in the cylinder, where the gas from the above two combustion divisions
mixed together and completes the combustion during expansion stroke.

They found that the stable range of operation of three-chamber GDI engine on low-load condition
exists in the lean area of average equivalence ratio. And they also found that the reformed engine
reveals less specific fuel consumption and less pollutant emissions compared with conventional
carburettor type gasoline engine.
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Table 1. Specnﬁcatmns of model engines

3 . Single Cylinder (side valve)
- Type of engine maximum output;10ps x 3600rpm

|
I |

Direct injection |

I Fuel system carburetor Pintle nozzle
I N _ (6MPa)
Clearance : ;
volume 86.6cm? 69.8cm?® \
“Bore  90mm 90mm T
Stroke "~ 685mm 68.5mm
bisplacement S o ; - o
volume 433 mm® i 433 mm® ;
COmpI‘eSSiVOl'VlV ' S B o

i . 6.0 7.2

i ratio ) o L
Number of

| combustion 1 3

‘ chamber x - e

' BTDC 10/ BTDC 10/ ‘
Air intake valve ATDC ATDC |
(open/close) 225(deg.) 295(deg.) }
BTDC 225/ | BTDC 225/

Exhaust valve ATDC j ATDC
(open/close) 10(deg) | 10(deg.) 1
Intake valve lit ~ 7mm  7mm
‘Exhaust valve 1 - -

L Lift " Tmm ¢ Tmm

S 'BTDC  BTDC
Ignition timing 23(deg.) 23(deg.)
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Table 2 Experimental conditions for test engines

Test Condition| Throttle ! Revolution Torque Injection Timing Equivalence 7 ‘
Test Mode Valve " lrpm] [N - m] [degree] Ratio
| Model Enéine 3 Chamber GDI Engine - l
i ' i Controlled over ABDC 90 S i
! Range of 1~ ABDC 45 ‘
! Test-A WOT 2,400 -
10.5 BDC i
‘ - 1 BBDC 45 |
| Controlled at { | Controlled
Test-B Controlled 2,400 1 2,5,8 } ABDC 45 over Range
1 | of 0.02~0.53
Model Eﬁg;ne A Carburetor Type Conventional Engnle 7 - N w
- " { ! Controlled over ; Fixed |
Test-C Controlled | 2,400 Range of 1 - ; Approximately
~10.5 | atLo ‘
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