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An Experimental Study on Turbulence Characteristics
of Mixture and Combustion Characteristics
of Doubled Jet Burner Flames
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Abstract

Premixed flame is better than diffusion flame to accomplish a high loading combustion. Since
the turbulent characteristics of unburned mixture has a great influence on the flame structure, it
is general that many researchers realize a high loading combustion with strengthening turbulent
intensity of unburned mixture. Because turbulent premixed flame reacts efficiently on the
condition of distributed reaction region, we made high turbulent premixed flame in the doubled
impingement field. We investigated turbulent characteristics of unburned mixture with increasing
shear force and visualized flames with direct and schlieren photograghs. And the combustion
characteristics of flame was elucidated by instantaneous temperature measurement with a
thermocouple, by ion currents with a microelectrostatic probe, by radical luminescence intensity
and local equivalence ratio. Extremely strong turbulent of small scale is generated by impinge-
ment of mixture, and turbulent intensity of unburned mixture inceased with the mean velocity. As
a result of direct photographs, visible region of flame hecame longer due to increasing central
direction flux. But as strengthed turbulent intensity, visible region of flame turned to shorter and
reaction occured efficiently. As strengthened turbulent intensity of mixture with increasing flux
of central direction, maximum fluctuating temperature region moved to radial direction and
fluctuation of temperature became lower. The reason is influx of central direction which caused
flame zone to move toward radial direction, to maintain flame zone stable and to make flame

scale smaller.
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Fig. 1 Detail diagram of burner and typical nozzle
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Table 2 Band filter characteristics

Observed Observed Band filter
species spectrum
(nm) Amax (NM) AL (nm) Tmax (%)
OH 310 310.2 14.9 18.8
CH 431 432.3 1.2 49.2
C. 517 516.5 1.6 65.0
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