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Preheated Air Combustion Characteristics
of Partially Premixed Flame
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Abstract

OH radical and NOx have been measured in a methane-air partially premixed flame using PLIF
technique to define preheated air combustion characteristics. The temperature of mixture is determined
by 300K, 400K, 600K and 800K below the auto-ignition temperature respectively. Flame height
increases as equivalence ratio increased. As initial enthalpy is supplied, the radius of flame was
increased and much amount of yellow flame in rich equivalence ratio was observed. This is due to the
faster burning velocity. Also initial oxidization begins earlier as the initial temperature of mixture
increased. It means that height of premixed flame front decreased. This phenomenon can be observed
OH PLIF image. The qualitative analysis of OH concentration in the PLIF image shows that overall
OH concentration increases with equivalence ratio and the initial temperature of mixture increased. At

the preheating temperature goes up, axial

gradient of OH concentration is less steep than that of

lower temperature condition. This may identify that combustion reacts continuously, so preheated air
combustion can evade the local heating and make high temperature indiscriminately in the overall

reaction zone.
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Fig.1 Schematic diagram of LIF system setup.

Bol dHo Uk =} H+0,~0H+0 =
£ O+H,»OH+HY w¥gez AAsHE OH
L Biss A5 Fx Ao folsin
6D &% Zeldovich 7170l 93 NO AA
(N+ OH—NO+ H)°l $8% 9&& sz, g4t
SI&A( CO+ OH—COy+ HhS vl yd#re +3
AbsHA 0| T, maka 3 E R EA5: OH
HAZE AFste] 1302 gde] T2E 4
e AL FE3 HFsitdn & + Ao

OH HdZ& FA3s7] A8 diF-Ee A7
Al LIF7} o] &5 1 Qo LIFe 989 Ao
BAIAA ERAETE F1, ForFo] g A
Ul $& 540 o, FHolAE o] 43 o
€ 71 vlsteq A% of F3v(signal to noise
ratio)”} ¥ FHol vk T3 OH LIFE ol &
o] AaForMe FE B olyy 2%, &%,
Aol dallME F5E 5 Y& A0 A

E AFqAE EFVY 2rexd BE 39
9] ¥r3ulE wEE7l 98 PLIFZIHS o835ty
gduURd &A= OH oz E¥Xg =3

Table.l Experiment conditions for flowrate.
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Table.2 Diluent flowrate for initial temperature

Fuel Flow Air Flow

Equivalence Mole Fraction
. rate rate
ratio, ® (cm’/min)  (cm’/min) (CHs, Oz, N2)
5.00 380.8 0.34, 0.14, 0.52
2.50 761.6  0.21, 0.17, 0.62
1.67 200 1140.1  0.15, 0.18, 0.67
1.25 15232 0.11, 0.19, 0.70
1.00 1904.0  0.10, 0.19, 0.71

Initial Diluent flowrate for Flammable limit

Temperature (cm’/min)
9] lower limit © middle  upper limit
300 0 0 0
400 0 100 200
600 0 305 610

800 150 450 1050
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Fig.2 Flammable limit for initial temperature at
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Fig.3 Experimental condition of excitation beam.
(a)Spectrum of excitation scan, (b)Linear region
of LIF signal, (¢)LIF signal decay time
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Fig.6 Comparison of OH overall concentration.
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temperatures and dilutions.
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