Space Utiliz Res, 23 (2007) ©ISAS/JAXA 2007

Joboboobooobooooooouoood
oooo 0000

Thermal convection driven by acoustic field under microgravity
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Abstract: Natural convection is suppressed in space environment due to the weightlessness.
This
From the investigation of

Only centrifugal force is utilized currently to drive gas-phase thermal convection in space.
paper presents an alternative way to drive thermal convection.
combustion oscillation in rocket motors, a new thermal convection had been found in stationary
acoustic fields. Analyzing the phenomena, acoustic radiation force is found to be the candidate
driving force. With a simplified system using a hot wire as a cylindrical heat source, the

characteristics of the convection in acoustic field are investigated experimentally. A numerical

modeling that includes the radiation force succeeded in reproducing the convection.

for further application is obtained.
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Fig. 1 Flames around a fuel droplet at different

locations in a standing sound wave
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Fig. 2 Distributions of u’, and g,
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Fig. 3 Schematic of experimental apparatus
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Fig. 4 Development of high temperature region

(density gradient contour)
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Fig. 5 Dependence of thermal boundary layer on
sound pressure level and acoustic Grashof
number
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Fig. 6 Model comparison
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Fig. 7 Sequential images of density distribution

around a hot wire. (1 kHz, 140 dB, 1000K)
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