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The Combustion Characteristics with Supply Conditions of Propane Fuel
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Abstract

The emission control of automobile has been intensified as a part of the countermeasure to decrease
air pollution in the world. As the cars with an alternative fuel starts to get into the spotlight, the cars
with low emission has been introduced and exhaust gas regulation forced in this country. These days,
LPG vehicles, which infrastructure of fuel was already built up, and CNG vehicles are recognized for
alternative fuel cars in this country. In this study, the constant volume combustion chamber was
manufactured and used for experiments to obtain the combustion characteristics of propane mixture. The
combustion characteristics was analyzed, with the change of supply conditions of propane fuel. Inside
the combustion chamber, the maximum temperature increase with the initial pressure is going up. The
burning velocity also seems to have the same characteristic as the temperature. However, the heat flux
do not change much according to the theoretical correct mixture but it changes with the various initial
temperature of the combustion chamber.
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Fig. 1 Schematic diagram of experimental apparatus

Fig. 2 Picture of the constant volume combustion
chamber

Fig. 3 Experimental setup of temperature measurement
in the constant volume combustion chamber
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Fig. 4 Schematic diagram of ignition energy
measurement apparatus

Table 1 Specifications of ignition system

Item Specifications
Ignition coil type Mold type
Primary coil 0.5 + 0.05Q
ignition coil
Secondary coil 12.1+ 1.8kQ
Spark pug number N9YC4
Electrode gap lem
Electrode material Tungsten
Electrode diameter 2.5am
Electrode shape Flat
Dwell Time 10ms
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Fig. 5 Surface temperature of combustion chamber
wall with equivalent ratio at Pi=0.5bar
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Fig. 6 Surface temperature of combustion chamber
wall with equivalent ratio at Pi=1.0bar

41 24 WY 2% BE
aAe n2Ae aTse A5AE 93 da
ANE BEg 4 B4o2 49 =, 92
E, 499 olust ge 944 FHasd o
25 37He 298 5 Ao £@, A2
!

ol Hoj oj3dLE TN
& 2 Fale AL F Ak o) AR
Ast7] Ash daA B dad 9
Ed¥e Hul disel o e Fasi
A2 e 332 dd 7P, A
#H71olA Aol A =1

slo] HeEss g e 7HYHE dgdd

oy a7 1175

Temperature{K]

Time[sec)

Fig. 7 Surface temperature of combustion chamber
wall with equivalent ratio at Pi=1.5bar
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Fig. 8 Surface maximum temperature of combustion
chamber wall with initial pressure & equivalent
ratio
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Fig. 13 Burning velocity with initial pressure
and equivalence ratio
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