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5. Field Study on Explosion Protection in the Bulk Refuse Crushing
Process Facilities

by Masaaki YASHIMA*

Abstract: In a daily life, the disposal of garbage and industrial waste is a serious problem. The legal system for proper
disposal of refuse and promotion of the recycling has been enforced in order to promote the formation of a recycling society
in Japan. Though explosion or fire has often occurred in the bulk refuse crushing process facilities, the problem is caused by
the stop of the machine which causes further accidents for the smooth citizen life. In addition, there can be the accidents
involving a new type of explosion and fire which is related to the development of the new refuse resource recycling
technology. The final objective of this study will be made to develop a practical explosion protection/suppression system,
which can be applied to the bulk refuse crushing process facilities. In order to obtain a useful knowledge for the prevention
of explosion and fire in the process facilities, a field study was carried out in 7 municipal facilities in the different district
( Yamagata, Miyagi, Saitama, Tokyo, Gifu, Mie, and Nara ) and 2 recycling facilities for household electric
appliances( Tokyo and Chiba ). Gas explosion and fire are, in the most cases, caused by spray can, gas cartridge, and small
cylinder including liquefied petroleum gas. Hot surfaces in the crusher and sparks by the impact, etc. seem to be the ignition
source. In most investigated facilities, injection systems of air or steam are adopted in order to prevent the explosion in the
crusher. Attention is necessary for not only gas explosions but also dust explosions. These dangerous objects should be
directly removed by visual observation and camera monitoring, so that dangerous objects such as the LP gas cylinder as a
cause of the explosion may not enter the crusher. Automatic explosion suppression systems as an explosion protective
measure have not introduced, since installation and maintenance costs are expensive, until it widely installed. To begin with,
an appropriate explosion pressure relief vent should be installed, as an explosion protection system.

Keywords; Gas explosions, Explosion suppression, Explosion protection, LPG, Crushing process, Pressure relief vent,
Resource recycling.
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Table1The case of explosion and fire accident in the bulk refuse crushing process facilities.
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