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Effects of Mixture Flow and Ignition Characteristics
on the Engine Performance
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ABSTRACT

Lean burmn combustion is an important concept for improving the fuel consumption and
exhaust emissions. However, the lean burmning is associated with increased cycle-to-cycle
combustion variations due to the ignition instabilities and reduced flare propagation rates.
Engine stability under lean mixture conditions could be improved by increasing flame speed
through enhanced flow characteristics and by securing ignitability with improvment of ig -
nition systems,

The effects of flow motion and ignition characteristics on the combustion performances
were investigated in a 4-valve SI engine. Flow motions of tumble -swirl were vared with
a swirl control valve attached at the inlet ports, while ignition energy and its distribution
were controlled in a high-frequency ignition system by changing spark duration and spark
frequency. The improvement of lean burn performance by the optimum flow rmotion and
ignition characteristics is discussed.

F87]28°] : Lean Flammability Limit(2g7}98HA)), Lean Bumn(&¥td4), Cyclic Variation(A}
: °]2 %), Swirl Control Valve(~¥Z28¥8), High Frequency Ignition System
(32553 314A]), Universal Exhaust Gas Oxygen Sensor(Fa4244])
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1. Air surge tank 2. Fuel system
4. Injector 5. Swir} contral valve

3. Ignition system
6. A/D converter

7. Pressure trans 8. Ignition plug 9. Electronic clutch
10. DC motor 11. TDC/CA sensor 12. Analysis system
13. UEGO sensor 14. UEGO sensor controller 13, Control system

Fig.1 Schematic diagram of experimental
apparatus :
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Table 1 Specifications of test engine
Item Specification
. 4-valve Single-cylinder SI engine
Type of engine (DOHC)
Type of combustion
chaml Pent roof
Intake valve
Open 10 deg. BTDC
Close % deg. ABDC
Exhaust valve
Open % deg. BBDC
Close 10 deg. ATDC
Stroke volume(cc) 4995
Bore X Stroke(mm) 860 % 8.0
Compression ratio 92:1

angle 2%9] 7|§ 4F2 AMgebqch 9 F
A A& fJ8le] FHa2AM(UEGO Sensor,
NGK Spark Plug Co.)& Hi7|tl7l@el dx)s}
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Table 2 Swird and tumble ratio of SCV's
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Fig.2 The shape of swirl control valves

Configuration Tumble ratio | Swirl ratio Open ratio | Tumble angle
(Eich e wwitl) 2054 0.000 100% 90,0
(High mm*geﬂﬁgh i) 2138 1182 55% 655"
ich mmbmgdm i) 2224 0341 55% 759
i mmm i) 2016 1.088 37% 615°
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