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Abstract

The formerly proposed spectral model of turbulent burning velocity is refined for nonstoichiomet-

ric hydrocarbon mixtures. Refinements are made in regard to the following two points : (1) an

effect of the diffusivity of deficient reactant on the turbulent burning velocity and (2) consideration

of increasing laminar flame thickness with a decrease in the laminar burning velocity. A compari-

son between the predicted turbulent velocities and the measured ones is made. The predictions by

the refined spectral model agree quantatively well with the experimental results in the regime of

practical equivalence ratio, but not in the high and low equivalence ratio regime.
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Fig.1 Schematic diagrams of combustion cham-
ber and perforated plates 1; Perforated
plate, 2; Centrifugal fan, 3; Ignition plug
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Fig. 2 Turbulence intensity vs. fan speed
1 T i
=
g 2 -1.5 .3
0 — N
o Lo 14 ~
1=
—e— L, (Heasured)
0.5 —~0— A</ Lo (Measured) -10.3
. ~—— A, L (Calculated)
N | 1 I
0 i 2 3 4
u m/ s

Fig. 3 Measured and calculated spatial scales of
turbulence vs. turbulence intensity
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Fig.4 Influences of the diffusivity of deficient reactant
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Fig. 5 Laminar burning velocity and flame thick-

ness of mixtures
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(b) Calculated

Fig.4 Influences of the diffusivity of deficient reactant
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