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Parametric Study on Combustion Characteristics of CNG Fuel
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Abstract

A parametric study was made to understand the fundamentals
constant volume chamber in the respect of swirl effect, and the numbers of spark ignition.

of combustion of CNG fuel in a
Optical

devices were applied for the visualization of the physics of combustion, and combustion pressures and
exhaust emission were measured at several equivalence ratios by controlling speeds of a swirling
motor. When the speed of a swirling motor was raised the combustion conditions were improved.
The corresponding maximum combustion pressure and heat release rate were increased and the speed

of flame propagation was getting faster.
CNG engine and reduce emissions in future.
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This research may contribute to improve the performance of
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Swirling motor specifications

Vacuum ~ 20 MPa
300C

Working pressure range

Max. working temp.

Motor type DC brushless motor
Working speed 100 ~ 1000 rpm
Regular torque 35 N-cm
N 1 mm
oml [ N

Swirling fan shape

12 mm
26 mm
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Fig. 3 Flat type combustion chamber cover
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Fig. 4 Combustion images for various swirling

motor speeds (at equivalence ratio 0.9)
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Fig. 5 Combustion pressure and heat-release rate at
various equivalence ratios (at swirling motor

speed 200 rpm)
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Fig. 6 Combustion pressure and heat-release rate at
various equivalence ratio (at swirling motor
speed 600 rpm)



516 ol AL - &

o

-

E&-
2 p

g

s

3 ]

g

Q10

o
2
ot
=
=
gm
]
@ 1]
9
[
5
T o
(3]
£ o 1m an aw

Time [ms]

Fig. 7 Combustion pressure and heat-release rate at
various equivalence ratio (at swirling motor
speed 1000 rpm)
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Fig. 9 NOx emission for equivalence ratio (at
various swirling motor speed)
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