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Abstract : A prior fundamental study was executed using a constant volume chamber to improve the burning properties
of lean pre-mixture by the injection of active radicals generated in the sub-chamber. In consequence, RI method shows
remarkable progress in the aspects of burning velocity and combustible lean limit compared with SI method. In this
study, the necessary additional works have been performed to be based on the former results. We changed parameters as
the initial temperature and the initial pressure of mixture. And the effects of residual gas at issue in a real engine were
investigated. As a result, the effects of initial temperature were significant, but on the other hand, those of initial
pressure were slight. The correlation of passage hole number between overall passage hole area was grasped. And the

more detailed analysis is required on residual gas.
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Fig. 1 Sectional view of the constant volume combustor
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Table 1 Experimental conditions

Fuel n-heptane

Initial pressure(P;) 0.3,0.5,0.7MPa

383, 403, 423K
Lean limit, 0.8, 1.0
Main(Va) 487cc

Sub(Vs) 4ce

1,4,8,12
1.8~6.2mm

Initial temperature(T;)

Equivalence ratio(ER)

Volume of comb.
chamber

Number of passage hole(Nky)

Diameter of passage hole(Dn)
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Table 2 Experimental conditions for the effects of the
density of residual gas

Fuel n-heptane

Initial pressure(P;) 03MPa+a

Initial temperature(T;) 403K

Equivalence ratio(ER) 1.0 _‘

Number of passage hole(Ny) |12

Diameter of passage hole(Dy) | 1.8mm
0,7.3,11.2,13.6,20.1, 24%

Density of residual gas(8)
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A Study on the Combustion Characteristics of Lean Mixture by Radicals Induced Injection in a Constant Volume Combustor (2)
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