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Flame Structure and Light Emission Characteristics in Coaxial Laminar
Partially Premixed CH4/Air Flames: Effect of Central Fuel Injection
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In this study, the effect of central fuel

Abstract

injection on a coaxial laminar CHyg/air flame was

experimented at the defined premixing condition($=1.90, 0=50/75/100%, x/D=10). The partial premixing
parameter are the equivalence ratio that total fuel is fixed at 200cc/min, the fuel split degree which
means the percentage of fuel entering the outer tube to the total amount, and the mixing distance
indicating the nonreactant mixture's homogeneity between inner tube top and burner exit. The object is
to investigate the flame structure and chemiluminescence characteristics of laminar partial premixed
flame as changing mixing parameters. The radical signal was acquired from ICCD camera and PMT.
Each intensity was compared with Abel inverted value for measuring the effect of background light on
the peak signal location and the intensity at central preheat zone. The results show that the peak
location of each radical was broaden as the fuel split degree increasing because the mixing quality was
enhanced. and OH* is a good indicator for flame front between reaction and preheat zone. At last Co*
has the same tendency with CH* but a thinner reaction zone than CH* due to a rapid decay on the

burned gas side.
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¢ : M| (equivalence ratio)

0 : AEFHIE (fuel split degree)

x @ HUZE oA a7 ] 2 7
(distance between inner and out tube exit)

D : ZEo] A7 (inner tube diameter)

x/D : &34 2] (mixing distance)

I : A3 7% (chemiluminescence intensity)
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Table 1 Parameters and Experimental conditions

Parameter Range
) 1.90
Que = 200 [cc/min], Qpriair = 1000 [cc/min], Qsecair = 55 [slpm]
o (%) 50 75 100
Din [e's} [e's} co
Vin [cm/sec] 53.052 26.526 0
Inner tube
Rein 65.903 32.951 0
Frin 14.360 3.590 0
Dout 0.95 1.43 1.90
Vour [cm/sec] 42.441 44371 46.300
Out tube
Reout 132.629 137.797 143.788
Frou 3.676 4.018 4.375
Kojima 59 7 F& o&gsde 3 A wEka] ATt HALE wglEr] olFEH
Mol A1l OH*, CH*, Cy* AEge] ZEH|(¢ TR PR cﬂéf}a@}%% Ol o &, Qbzytof A 9
=0.9~1.5)°] v& WiEEAF g HQl AT FE Wsels o, w44 A=Y
C*/OH*, Cp*/CH*, OH*/CH*7} Fefu|o] ule} A 2ol B EE OH*, CH*, C*9 A3 =74
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Fig. 1 Schematic of the experimental setup
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Fig. 2 Chemiluminescence emission configuration
comparison among ICCD, PMT wused and Abel
inverted intensity of OH* CH* and C,* at ¢
=1.90, 0=75%, x/D=10 and H=3mm.
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Fig. 3 Flame structure through the point measured chemiluminescence using PMT of (a) OH*, (b) CH* and

(¢c) Cy* at the hight of 3,
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Fig. 4 PMT measured C,*, OH* and CH*
intensity as a function of fuel split degree (0 =50,
75, 100 %) at $=1.90 and x/D=10
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