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An Experimental Study on the Turbulent Combustion Characteristics
of Hydrocarbon Mixtures by Hydrogen Addition
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Abstract : In order to clarify turbulent combustion characteristics of hydrocarbon mixtures by hydrogen addition,
turbulent burning velocities in a constant volume vessel were measured for both lean and rich hydrocarbon mixtures.
Moreover, the configuration characteristics of turbulent flame was investigated in the wrinkled laminar flame region. A
laser tomography technique was used to obtain the images of turbulent flame, and quantitative analyses were
performed. As a result, the characteristics of turbulent burning velocity was shown a distinct difference with the
addition rate of hydrogen between lean and rich mixtures. On the other hand, the obtained tomograms showed that the
surface area of turbulent flame depends almost only on the turbulence intensity.

Key words : Turbulent burning velocity(‘45 < 42 =), Hydrogen addition(5=4>3 7}), Laser tomography(gtZ-A}
Z1 &3 ¥), Flame surface area(3}<3 8 A]), Flame configuration characteristics(3} g 845 43)
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Table 1 Properties of hydrocarbon mixtures by hydrogen addition
M olar Fraction SLo ag v
M ixture (o] e _ B L e
CHs |Ci3iHy H; 0, N, cm /s mm2/s | mm?2/s
MO8HBOO0O-25 0.8 1.00 — 0.00 2.50 9.63 25.30 21.05 15.55 0.89
M O8HO02-25 0.8 0.80 - 0.20 2.13 9.56 25.01 22.12 15.75
MO8B8HO05-25 0.8 0.50 — 0.50 1.56 7.66 24.95 24.47 16.23
MO8B8HO08-25 0.8 0.20 — 0.80 1.00 6.50 25.40 27.81 16.90 -
MO88H10-25 0.8 0.00 — 1.00 0.63 6.25 25.25 30.35 17.40 0.42
M 12H00-25 1.2 1.00 — 0.00 1.67 6.83 24.90 21.09 15.60 0.93
M12H02-25 1.2 0.80 — 0.20 1.42 6.23 24.70 22.68 15.91
M 12HO05-25 1.2 0.50 —- 0.50 1.04 5.31 24.18 25.87 16.56 -
M 12H10-25 1.2 0.00 — 1.00 0.42 5.08 24.50 32.49 17.89 1.28
POSBHOO-25 0.8 -~ 1.00 0.00 6.25 25.00 25.40 19.47 14.66 1.57
POBHO02-25 0.8 - 0.80 0.20 5.13 21.78 25.25 20.04 14.80
POBHO5-25 0.8 - 0.50 0.50 3.44 15.13 25.47 21.41 15.13
POSBHO88-25 0.8 — 0.20 0.80 1.75 9.28 24.74 24.73 15.94 -
POSBH 10-25 0.8 - 0.00 1.00 0.63 6.25 25.25 30.35 17.40 0.42
P12HO00-25 1.2 - 1.00 0.00 4.17 18.96 24.60 19.01 14.41 0.89
P12H02-25 1.2 - 0.80 0.20 3.42 15.72 24.78 19.72 14.57
P12HO05-25 1.2 —~ 0.50 0.50 2.29 11.23 24.56 21.57 15.02
P12HO08-25 1.2 - 0.20 0.80 1.17 6.717 25.16 26.04 16.12 -
P12H10-25 1.2 - 0.00 1.00 0.42 5.08 24.50 32.49 17.89 1.28
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Fig. 3 Turbulent burning velocities of hydrocarbon mixtures by hydrogen addition
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