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Abstract This research work is to suggest the experimental results capable of solving an initial
unsuitability of combustion and environment in a constant volume combustion chamber by using
LFG(Land Fill Gas) which consists of 40% CO, and 60% CHs. The experimental condition is set as 0.9~1.6
of air-fuel ratio, 3bar of combustion pressure, 25C of room temperature, methane for using gas, and
2.5~4.5 of Pre-chamber hole sizes. As a result, it can be seen that diffusion of initial flame is significantly
increased by M3.0 model comparing with other one. The reason for the characteristics is that orifice
effect is extremely improved by 0.9, 1.0, and 1.2 of air-fuel ratio comparing with other one. Consequently,
this experiment is shown that M3.0 model is partially capable of improving combustion performance than
a conventional ignition plug in case of applying to LFG with Pre-chamber design.
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(b) Pre-chamber spark plug

Fig. 1. Structure of pre—chamber ignition and conventional
ignition
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Fig. 2. Structure of pre-chamber and washer
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Chamber

1. Gas tanks 5. Valves 9. Ignition coil 13. Labtop

2. Pressure sensor 6. Combustion Chamber | 10. Pump vacuum 14. Controller
3. Gas regulator 7. Lambda sensor 11.IGBT 15. Oscilloscope
4. MEC 8. Spark plug 12.DAQ 16. Software

Fig. 3. CVCC schematic diagram

Table 12 A A4 A&H AAFA 9 Ae=
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Table 1. CVCC specifications

items specifications
- Volume: 400 cc
Czhma%]ggfn - Material(1): Duralumin
- Material(2): Quartz
High-speed _ .
camera Frame rate: 1,000 fps
- Combustible: Methane(CH.)
Gas property
- Oxide: Air(N2: 78%+02: 21%)
- Methane input pressure: 9 to 10bar
MFC
- Air input pressure: 19 to 22bar
- Tank: 0 to 160bar
Pressure _ .
sensors Regulator: 4 to 20bar
- Combustion: 0 to 160bar
Vacuum pump - Vacuum pressure: 650 mmHg

Table 2= & A4 7ME St ddxd<
o1 glon oAsdS &85t S99 7]
9719 A5 B4e A5 dHT dexdE &
At AeE54g9] 1A 2 dadee] AdEn
£ 2431 fste] 571 #YES 0.9~1.6, CVCCH
U&AE L 3bar, A== LFGY F4HEL gk, oA
249 31 BEe A4 2.5, 3.0, 3.5, 40, 45mm
2 2 dde 2doR s3sigit

Table 2. Experimental condition

ltems Specifications Error rate
Air/Fuel ratio OSNLSS;SW 01 1%
Compressed pressure 3 bar +0.5%
Ignition system Convention type
Temperature 25T 3T
Fuel Methane(CHa)
Pre—chamber Flame 25,30, 35, 40,
outlet Dia. 4.5mm
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(d) Air/fuel ratio 1.4



(e) Air/fuel ratio 1.6
Fig. 4. Flame propagation characteristics by pre-chamber flame outlet Diameter
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