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Abstract: Understanding the mechanism of the interference between combustion and acoustic

oscillation is required for a safer combustor development.

Through numerous drop tower

experiments, it has been clarified that the suppression of natural convection significantly

contributes to quantifying the interference.

The working group is organized to make a research

team and plans for near-future space experiments on the specific topic which requires long term

microgravity conditions.

As the first step of the activity, a concise classification of the past

microgravity experiments in this topic and the recent result is reported.
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Table 1 Drop-tower experiments on combustion in
acoustic fields (1999 -)

# | Research Inst. | Drop-tower Fund
1 | Univ. Tokyo, | Univ. Tokyo | JSUP(NEDO)
UCSD / GRC
UCLA GRC GRC(NASA)
3 ZARM ZARM DLR
Nihon Univ. | Nihon Univ. / JSFJAXA)
MGLAB
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Table 2 Scope of the each project listed in Table 1

# Velocity Pressure / Temp. Acoustic
oscillation oscillation streaming
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Fig. 1 Experimental modules
(left: ZARM high-pressure high-temperature
vibrating piston-cylinder system, right: MGLAB
high pressure chamber with loud speaker system.).
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Fig. 2 Effect of an acoustic standing wave on the
induction time of a single n—heptane droplet.
T=700K, Dy=700pm, 4T cousic=8K.

Fig. 3 Propagating flame in standing acoustic field.
Spark ignited ethane-air pre-mixture,
equivalence ratio = 1.7, f= 3 kHz, SPL = 150 dB
(left: experiment, right: numerical simulation).
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