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Prediction of Spatial Heat Release Rate of Combustion
Chamber by Radicals-PLIF

# A
G. M. Choi
ABSTRACT

The purpose of this study is to investigate the relationships between the local heat release
rate and CH concentration have been investigated by numerical simulations of methane-air
premixed flames. And simultaneous CH and OH PLIF(Planar Laser Induced Fluorescence)
measurement has been also conducted for lean premixed flame as well as for laminar flames.
Numerical simulations are conducted for laminar premixed flames and turbulent ones by using
PREMIX in CHEMKIN and two dimensional DNS code with GRI mechanism version 2.11,
respectively. In the case of laminar premixed flame, the distance between the peak of heat
release rate and that of CH concentration is under 91 zm for all equivalence ratio calculated
in present work. Even for the premixed flame in high intensity turbulence, the distribution of
the heat release rate coincides with that of CH mole fraction. For CH PLIF measurements in
the laminar premixed flame burner, CH fluorescence intensity as a function of equivalence
ratio shows a similar trend with CH mole fraction computed by GRI mechanism.
Simultaneous CH and OH PLIF measurement gave us useful information of instantaneous
reaction zone. In addition, CH fluorescence can be measured even for lean conditions where
CH mole fraction significantly decreases compared with that of stoichiometric condition. It
was found that CH PLIF measurements can be applicable to the estimation of the spatial

fluctuations of heat release rate in the engine combustion.

Fa7)s8o] : PLIF (A3l A % E83) Heat release rate (22 4§), Laminar premixed
flame (ZHF A E L3 4Y), fluorescence intensity (¥4 A71)
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Fig. 1 Schematic diagram of the

simultaneous CH and OH PLIF experiment
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Fig. 2 Distance between peaks of the heat
release rate and CH mole fraction (7) in

the laminar methane-air premixed flames
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Fig. 3 Distributions of the heat release rate
(a) and CH mole fraction (b) in a turbulent

methane-air premixed flame.
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Fig. 4 CH(upper) and  OH(lower)
fluorescence images for methane-air
premixed flames as a function of

equivalence ratio in a slot burner
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Fig. 5 CH mole fraction obtained by numerical simulations of one-dimensional laminar

flame with GRI 2.11 and CH fluorescence intensity by CH-PLIF
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OH CH Direct Photograph
Fig. 6 OH(eft hand side) and CH (middle) fluorescence images and direct
photographs(right hand side) of the unstable cellular flames on a flat burner. ( (a) = 060,

(b) = 065, (c) = 070, where white boxes (30mm(W)8mm(H)) in the direct photographs

indicate the displayed regions in PLIF images)
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