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Effect of Ignition-Energy Characteristics on the Ignition
and the Combustion of a Premixed Gas(2)
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ABSTRACT

For the improvement of ignitability we need ignition energy and its discharge characteristics
which are suitable for a part distribution of the mixture density around the ignition spark plug and
the flow characteristics of the mixture in the combustion. Especially, for the solving of the instabili-
ty of initial ignition and lean ignitability limit in the case of lean-burn combustion, the more power-
ful ignition energy is required. The conclusions from the observation can be summarized as follows:

1) The ignitability limit for HIS expands wider and the combustion is more stable than for CDL

2) The combustion duration and ignition timing depend upon the distribution of local mixture
density in the vicinity of ignition spark plug.
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Fig.1 Schematic Diagram of ignition Device
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Teble 1 Comparison of Ignition Energy

.. Breakdown | Arc-Glow | Total |Discharge
Igmition .
Devi Energy Energy |Energy| Duration

evice
(mJ) (ml) [ (mJ) | (ms)
cot 2.35 12.66 1501 0.2
(Vii340V) ’ ) ’ )
HiS 206 915 | 1379 | 15
(1.5ms) 1.66 ) ) ’
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1. Mein combustion chamber 8. Tubulence generator  15. Plats heater
2. Syb-chamber 9. Adiabetic bakelite 16. O-ring

3. Thermocauple 10. Gosket

4. Pressure sensor 11, Ignition plug
5, Ag-Cell heater 12. Quanz glass
6. Injeclion nozzle brackel 13. Heat flux hole
7. Nazzle body attaich plate 14, Ceramic healer

17. Chamber adupter
18. Passagehole

19, Premure sensor
20, Inlet/Oudlet of air

Fig.2 Constant Volume Combustion Chamber
with Sub-Chamber
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Table 2 Specifications of Test Engine

Item Specification
Type of engine Single-cylinder,
Air-cooled (DOHC)
Type of combustion chamber Pent roof
Intake valve
Open 10 deg. BTDC
Close 55 deg. ABDC
Exhaust valve
Open 55 deg. BBDC
Close 10deg. ATDC
Stroke volume(ce) 499.5
Bore X Stroke(mm) 86.0x86.0
Compression ratio 9.2:1

Quartz window
Lengthened
eylinder
Lengthened
pision
Mirror

Fig.3 Schematic Diagram of Visualized Engine
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Fig.5 Schlieren Phtgraphs of Flame Propagation
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