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Experimental investigation into the cause of an explosion

in the flue duct of an oil-fuel boiler at a certain building

Kinichi Kinosaita @ Michio Narto

Akira SuciMmoTto Kiyoshi Fukava

At about 10 p.m on 30th November 1976, an explosion occurred in the flue duct of an oil-fuel boiler
at a certain buiiding in Tokyo. The explosion was so intensive that the whole wall between the
duct and the rooms upward from the 4th to the top, 9th floor was demolished part by part. Of those:
who had been customers of stores in the complex building at the time, 25suffered injuries from the
scattered building materials.

The structural shape of the flue duct section was quite unusual, as shown in Fig.1 and the main-
tenance of a combustion controller had been insufficient. Frequent back- or miss-fires had been also:
experienced. From the survey in the disaster site,” we assumed that the unfired gaseous mixture,
resulted from the failure of ignition controll, had not exhausted smoothly to the outdoors and that
these mixtures stagnated in the high combustible conentrations. The combustible gaseous mixture
would be formed from decomposition of fuel oils in high temperature furnace with air. Also, the gas
flow would have been disturbed near many girders within the flue duct.

The aim of this investigation was to confirm this:hypothesis and to discuss the possible cause of an
explosion with experimental results. The experiment‘s‘ were carried out with use of two model ducts,
of which scale were 1/10 of the actual ones. One of models has a recommendable shape in the const-
ruction of the flue duct system and the other was relevant to the accident disaster. Instead of deter-
mining the concentration of the unfired decomposed gases, we measured opticaly the smoke concentration
from a smoke candle, which is .Widely used as a simulator of gas flow.

From the experimental results, we could verify the above hypothesis. Also, it was elucidable that
it would be possibly attained the lower explosible limit if the fuel gaseous mixtune flowed into flue
duct continuously and accidentally more than two times. Then, it would be not necessarily impossible
to have an explosion in the flue duct in the presence of suitable ignition sourses, like the flame

from successive trials of ignition in the boiler and the propagating flame.
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