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Turbulent Reacting Flows Under Ultrasonic Irradiation and Unstable Stratification
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Yasumasa ITO*, Kouji NAGATA* and Satoru KOMORI*
*Dept. of Mechanical Engincering, Kyoto University, Kyoto 606-8501, Japan
The effects of high-frequency ultrasound, mean fluid shear, and unstable stratification on turbulent mixing with a
rapid chemical rcaction were experimentally investigated in liquid mixing-layer flow downstream of a turbulence-
generating grid. The results show that although turbulent mixing is promoted by ultrasonic irradiation, mean fluid
shear, and buoyancy convection under unstably stratification, the amount of chemical product in grid-generated
turbulence with ultrasonic irradiation or under unstable stratification is much larger than that in the sheared case
It is also found that turbulent mixing under ultrasonic irradiation and unstable stratification can promote turbulent
mixing at the smaller scales and under more weakly sheared conditions, compared with the sheared case.
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Ilig. 1. Schematic of the experimental apparatus.
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Fig. 2. Vertical distributions of the mean concen-

trations of species A and product P at z/M=14 in
(a)the grid turbulence (GT), (b) the GT with ultra-
sound, (c)the GT with mean shear, (d)the GT under
unstable stratification: @, Z‘::/ C a0 in the non-reacting
case; O, Ca/Cao in the reacting case; =———, Cp/Cao.
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Fig. 3. Comparison of the amount of chemical product
at x/M=14.
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Fig. 4. Comparison of the amount of chemical product
produced in the region between z/M=14 and 18.

Fig. 5. Spanwise vorticity in the region of /M =
13.5 ~ 15.5 and y/M = —0.85 ~ +0.85 in (a)the grid
turbulence (GT), (b) the GT with ultrasound, (c)the
GT with mean shear, (d)the GT under unstable strati-
fication.
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