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Investigation on the effects of two-dimensional inhomogeneity in the
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This study expands the knowledge of spontaneous ignition of isolated fuel
droplets to that of spray through the investigation of effects of droplet interaction. In the
spontaneous ignition of most hydrocarbon fuels, two-stage ignition occurs, which is_cool-flame
appearance and subsequent hot-flame appearance. Two-stage ignition of a droplet pair was observed
in microgravity using two interferometers, which enables three-dimensional observation. Cool flame
appeared on the outer side of the droplet pair, and hot flame appeared on the inner side. In the
spontaneous ignition of a droplet pair with different initial diameters, a smaller droplet promoted
ignition normally, though it delayed in the limited conditions like near ignitable limit. Such
tendencies were explained through local balance between species transport and chemical reactions.



1mm

3
Masato MIKAMI, Hidetaka WATARI,
Tsutomu HIROSE, Takehiko SEO,
Herman SAPUTRO, Osamu MORIUE,
Masao KIKUCHI, Flame spread of
droplet-cloud elements with two-droplet




interaction in microgravity, Journal of
Thermal Science and Technology, Vol.12,
No.2, Paper No0.17-00310, 2017

DOIl:
https://doi.org/10.1299/jtst.2017jtst0028

M. MIKAMI, M. KIKUCHI, Y. KAN, T.
SEO, H. NOMURA, Y. SUGANUMA, O.
MORIUE, D. L. DIETRICH, Droplet
Cloud Combustion Experiment “Group
Combustion” in KIBO on ISS,
International Journal of Microgravity

Science and Application, Vol. 33 No. 2, pp.

330208-1 330208-7, 2016
DOI:10.15011/jasma.33.330208

58 183
pp.27-32, 2016

13

55
2017

Osamu Moriue, Yuuki Takeuchi, Satoshi
Takahashi, and Masaoki Sugihara,
Spontaneous-Ignition Experiments of a
Fuel Droplet Pair using Two Michelson
Interferometers in Two Directions, The
31st International Symposium on Space
Technology and Science, 2017

Christian Eigenbrod
TEXUS
31
2017

31
2017
54
2016

Osamu Moriue, Masaoki Sugihara,
Yuuki Takeuchi, Eiichi Murase, A Study
on Droplet Interaction in Spontaneous
Ignition of a Fuel Droplet Pair through
Interferometry, 11th Asian Microgravity
Symposium (AMS2016), 2016

2016 , 2016

2015
30
2016

Christian
Eigenbrod TEXUS

16
2016

53
2015

Osamu Moriue, Masao Kikuchi, Hiroshi
Nomura, Masato Mikami, Mitsuaki
Tanabe, Yusuke Suganuma, Christian
Eigenbrod, Konstantin Klinkov, Jakob
Hauschild, Microgravity Experiment
Project on Spontaneous Ignition of
Multiple Fuel Droplets near Ignitable
Limit Using a TEXUS Sounding Rocket,
6th  International Symposium on
Physical Sciences in Space (ISPS 2015),
2015

Osamu  Moriue, Takeru Iwamoto,
Masaoki Sugihara, Kota Yone, Hideki
Hashimoto, Eiichi Murase, Hioshi
Nomura, Effects of Droplet Interaction
on Heat-Release Locations around a Fuel
Droplet Pair in Hot Air in Microgravity,
The 30th International Symposium on
Space Technology and Science (ISTS),
Paper No. 2015-h-19 (in CD), 2015

52
2015

eY)

MORIUE, Osamu

70363124

(2



€)

4)
EIGENBROD, Christian



