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Abstract In this study, the flame temperature distribution of the diffusion flame burner for SiO, deposition was analyzed
by the computational fluid analysis. This corresponds to the previous step for simulating the SiO, preform deposition process
for manufacturing optical fibers using environmentally friendly raw materials. In order to model premixed combustion, heat
flow, convection, and chemical reactions were considered, and Reynolds-averaged Navier-Stokes equations and k-o models
were used. As a result, the temperature distribution of the flame showed a tendency to increase the distance from the
nozzle surface to the maximum temperature when the flow rate of the auxiliary oxygen increased. In addition, it was
confirmed that the temperature distribution due to incomplete combustion was large in the combustion reaction with a large
equivalence ratio of the mixed gas.
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Standard Enthalpy formation and heat capacity of CH,, O,, CO, and H,0
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A: DO,

B: 0, C: CH+0,

D: 02

Fig. 1. (a) Diffusion flame burner and (b) 3-dimensional geometry for premixed combustion model.
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Fig. 2. (a) A schematic diagram of measurement of flame temperature and (b) image of combustion flame.
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Fig. 3. Measured flame temperature distribution depending on auxiliary O, gas flow rates in which (a) the equivalence ratio of mixture
gas is 3 and (b) the equivalence ratio of mixture gas is 6.



Partial premixed combustion modeling of diffusion flame burner for SiO, deposition as optical fiber cladding 369

—OS/IS(O:) flow rate : 10 slpm
—OSIIS(O:) flow rate : 20 slpm

max

TI/IT

08 |

08

1 L 1 L

50 100 150 200
Distance from the burner face (mm)

(@)

TIT

(8]

—OS/IS(O;) flow rate : 10 slpm
——08/1S(0_) flow rate : 20 slpm

08 |

08 | {

50 100 150 200
Distance from the burner face (mm)

(b)

Fig. 4. Calculated flame temperature distribution depending on auxiliary O, gas flow rates in which (a) the equivalence ratio of mixture
gas is 3 and (b) the equivalence ratio of mixture gas is 6.
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Fig. 5. (a) Temperauture (b) CH, mass fraction and (c) O, mass fraction field in premixed flame at different auxiliary O, gas flow
rates and the equivalence ratio.
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