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Numerical Analysis on Mechanism of Upper Floor Spread of Warehouse Fire
in Miyoshi-machi, Saitama Prefecture

O Bz, THBHAF, ST FRAR R SF BT 4-35-3, E-mail: abe@fri.go.jp
Nobuyuki ABE, National Research Institute of Fire and Disaster, 4-53-3 Jindaiji-higashimachi, Chofu-shi, Tokyo, Japan

A warehouse where a fire occurred in Miyoshi-machi, Saitama Prefecture on February 16th, 2017 is a large-scale logistics

warehouse corresponding to internet sales that has been increasing in recent years. Because of the serious social impact

of this fire, the Commissioner of the Fire and Disaster Management Agency investigated the cause of the fire. In the fire

investigation, it was inferred that a fire spread path exists from the first-floor used paper storage room (fire room) to the

second-floor dovecote. However, since the details of the mechanism were unknown in the investigation, numerical

analysis was carried out with the conditions of the building. As a result, it was found that the spreading mechanism is

the ejected flame caused by the Coanda effect.
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Fig. 1 Computational domain and building model.
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Fig.3  Openings viewing from the inside of the west-side dovecote.
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Fig.4 Exploded concrete pillar in the vicinity of the west opening of the
West-side dovecote.
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Fig. 6 Inside of the east-side dovecote.
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Fig.9 Moving averaged vertical velocity w for 10 seconds in the 2nd
floor opening of the west-side dovecote. (Center of the opening,

x=5=0.0m)
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Fig. 10 Data acquisition position near the ceiling of the west-side
dovecote. (Separation distance between the ceiling and the position,

0.1 m)
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Fig. 11 Moving averaged horizontal velocity v for 10 seconds near the
ceiling of the west-side dovecote. (Center of the ceiling, y=0.0 m)
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Fig. 12 Moving averaged horizontal velocity v for 10 seconds at the
openings of the west-side dovecote. (Floor height of 2nd floor,

z=8.0m)
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Fig. 13 Moving averaged gas temperature for 10 seconds at the
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Fig. 16 Surface temperature of each face of the pillar.
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Fig. 17 Comparison with the input heat release rate and the output one.
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doorway of the used paper storage room (fire room). (Floor height
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Fig. 19 Moving averaged horizontal velocity « for 10 seconds at the
opening of the east-side dovecote. (Floor height of 2nd floor, z=8.0
m)
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Fig.21 Moving averaged heat flux to the floor for 10 seconds.

Table 1 Operation start time of the fire shutters.
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