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Propagating Flames in Vortex Rings of Hydrogen/Air Mixtures

Takahiro MURAKAMI, Takashi HAMASAKI,
Satoru ISHIZUKA and Shiro TAKI

Propagating flames in vortex rings of hydrogen/air mixtures have been experimentally inves-
tigated. The flame speed has been measured by a high speed video camera, and the maximum
tangential velocity in the vortex ring has been estimated from the hot-wire measurements on the
cold-air vortex rings. Observations show very complex ignition processes, and the obtained relations
between the flame speed and the maximum tangential velocity elucidate the validity of the recently
developed theory, though only for very lean mixtures. With an increase in equivalence ratio, their
relation approaches the one predicted by the classical vortex bursting theory. A requirement for
precise measurement on the maximum tangential velocity is especially noted for further specifying

the mechanism(s) of the flame propagation.
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Fig.1 The schematic of the experimental apparatus
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Fig.2 Schlieren sequence of the vortex ring combusion
(P=0.6 MPa, Do=30 mm, @=1.0)

Fig.3 Schlieren sequences showing complex ignition
processes [(a) P=0.8 MPa, Doy=40 mm, ®=0.4,
(b) P=0.3 MPa, Do=30 mm, ®=1.0]
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Fig.4 Schlieren photographs of the ppopagating flames
of various mixtures [(a) @=04, (b) ©=0.6,
(c) @=08, (d) ¢=1.0,(e) ®=16,and (f) @
=3.2: P=0.8 MPa, Dy=30 mm)]
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Fig.5 Variations of the flame speed V; with driving pressure P for the mixtures of (a) @=0.4, (b) ®=1.0, and (c)
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Fig.6 Variations of the flame speed 1 with the equiva-
lence ratio @ under (2) P=0.6 MPa, and (b) P
=(.8 MPa
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Fig.7 The relations between the flame speed V; and the estimated tangential velocity Vemax for (a) @=04, (b) @
=06, (¢) 0=038, (d) 0=1.0, (e) ®=1.6,and (f) ©0=32
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