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pp-1-13, 20009.

(@ Hiroshi Yokoyama, Katsuya Kitamiya, Akiyoshi lida, “Flows around a cascade of flat plates
with acoustics resonance”, Physics of Fluids, Vol.25, No.10, 106104, pp.1-22, 2013.
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(1 Hiroshi Yokoyama, Chisachi Kato, “Fluid-acoustic interactions in self-
sustained oscillations in turbulent cavity flows. I. Fluid-dynamic oscillations”,
Physics of Fluids, Vol.21, 105103, pp.1-13, 2009.
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cascade of flat plates with acoustics resonance”, Physics of Fluids, Vol.25,
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3 Hiroshi Yokoyama, Akira Miki, Hirofumi Onitsuka, Akiyoshi Iida, “Direct
numerical simulation of fluid acoustic interactions in a recorder with tone holes”,
The Journal of the Acoustical Society of America, Vol.138, pp.858-873, 2015.
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Ayato Kanada, Fabio Giardina, Toby Howison, Tomoaki Mashimo, Fumiya Iida,
“Reachability Improvement of a Climbing Robot based on Large Deformations induced
by Tri-Tube Soft Actuators,” Soft Robotics.
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Reachability Improvement of a Climbing Robot Based
on Large Deformations Induced by Tri-Tube Soft Actuators

Ayato Kanada, Fabio Giardina, Toby Howison, Tomoaki Mashimo, and Fumiya lida
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Abstract. The existing extinguishment device used in spacecraft is an inert g
extinguisher or water mist which is a promis

(COs)
technique to suppress flames, however,
the remained production of fume (harmful) gas in the enclosed space was paid little atten-
tion, although its removal from the cabin is not an easy task. We propose novel method
ology, which can completely resolve this problem; namely, extinguished by “a
vacuuming operation” driven by the pressure difference between the suction box and the
cabin, whereby toxic gases and even the fire source is drawn into the box, where an effec-
tive extinguishment procedure can be separately operated. To convince the effectiveness
of this methodology and investigate its performance, a specially-designed test device is
developed and an extinction test is examined in this paper. The main experimental
parumeters are the suction flow rate and the distance between the end of the suction pipe
and the burning specimen. The burning specimen used in this study is a small scale elec
tric wire with a polymer sheath. The extinction process via suction operation has been
observed carefully. In addition to the direct observation,
by suction operation as well as the use of the Schlieren imaging technique are introduced.
It is found that the vacuuming extinction can be categorized into three types based on the
mechanism leading to the extinction. The model of the extinction procedure is proposed
and comresponding three non-dimensional numbers as a function of vacuuming volume
flow rate (Q) are developed to predict the mode on vacuuming extinction. Afterall, this
paper successfully show the concept of a vacuum extinction and how it works

ame

city measurement induced

Keywords: Vacuuming, Extinction, Space fire, Fire safety, Fume

1. Introduction

1.1. Fire in Spacecraft

Fire in a space habitat is quite dangerous to thread the crew’s lives and must be

prevented via the application of innovative technology and know-how. There are
* Correspondence should be addressad to: Yuji Nakamura, E-mail: yuji@ me.tut.ac.jp
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