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Numerical derivation of marginal conditions of thermoacoustic Taconis oscillations
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This paper derives numerically marginal conditions for the onset of thermoacoustic Taconis oscillations in a
helium-filled, quarter-wavelength tube. For step temperature distributions, the linear stability analysis is made by
Rott (1969, 1973) and the marginal conditions derived are experimentally checked by Yazaki, Tominaga, and
Narahara (1980). Although the boundary-layer theory was then regarded as being incapable of deriving the
conditions, it has recently been revealed that the theory is valid in any situation for a short-time behavior after a
disturbance is given. Therefore it is expected to be applicable to derivation of the marginal conditions. Using this
theory, marginal conditions for smooth temperature distribution are sought and checked against the results by Rott.
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Fig. 1 Marginal temperature ratio » versus Y, = R(w/v.)'/? for
¢=0.3, 0.5 and 1.0 and for seven tubes of radius R =14, 10, 7.5,
3.5, 2.5 and 1.7 mm. The black solid and black broken lines are
the marginal curves shown in Fig. 3 of Rott (1973).
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