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An Experimental Study on Local Propagating Characteristics
of Hydrogen Premixed Turbulent Flames
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Kyushu University
744 Motooka, Nishi-ku, Fukuoka 819-0395

One of the dangers latent in the hydrogen society is that hydrogen has wider
flammable range and smaller minimum ignition energy than hydrocarbons.
Elucidating the mechanisms of turbulent combustion and establishing a model of
turbulent burning velocity for hydrogen mixtures are expected to be developed for
prediction and prevention of serious fire or explosion. In our previous studies, the
local burning velocity of turbulent flames could be changed from the laminar
burning velocity caused by the preferential diffusion effect, and play an important
role in the turbulent burning velocity. The present study is performed to
investigate directly the local flame properties of hydrogen premixed turbulent
flames at the weak turbulence condition. Lean and rich hydrogen mixtures having
nearly the same laminar burning velocity are prepared. Propane fueled mixtures
are also examined for comparison. Atwo-dimensional sequential laser tomography
technique is used to obtain the temporal statistical relationship between the flame
shape and the flame displacement. In order to examine the local burning velocity,
the local flame displacement velocity Sr is quantitatively obtained as the key
parameters of the turbulent combustion. The obtained Sris also discussed by the

concept of the Markstein number as well as the preferential diffusion effect.

Key words: hydrogen premixed turbulent combustion, local flame displacement
velocity, preferential diffusion effect, Markstein number, laser

tomography.
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Fuel | O, N, cm/s | mm/s | mm°/s u'/Si o | Li/ng Da Re,
HO08-25N| H, | 0.63 6.13 0.8 24.7 30.5 17.4 2.90 0.423 1.42 22.7 15.9 56.5
H12-25N| H, | 0.42 5.02 1.2 25.1 32.6 179 2.84 1.286 1.40 215 15.3 55.0
P08-25N | CsHg| 6.25 25.63 | 0.8 24.8 19.5 14.7 0.57 1574 1.42 35.5 25.1 66.7
P12-25N | CsHg| 4.17 | 1854 | 1.2 | 25.0 19.0 14.4 0.58 0.887 1.40 36.8 26.2 68.0
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