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An experimental study of firestorm generation

by
R. Hirobe, T. Yonetani and H. Moriwaki

Abstract

A mass fire often occurs in a large city which has experienced a great earthquake,
and as a result, a firestorm starts. A firestorm occurred after the kanto earthquake and
caused a great deal of damage to the Tokyo metropolitan area. In the Second World
War, firestorms also occurred in many cities throughout the world, such as Hamburg,
Germany.

There are three types of massive fires: one, a conflagration fire; two, a stationary
firestorm (a firestorm in a narrow sense); and three, a moving firestorm. Of these types,
the stationary firestorm and the moving firestorm are considered to be the socalled
“firestorms”, and experiments were conducted in order to study these two types of
firestorms.

For the experiment for stationary firestorms, iron dishes were arranged on the
ground to form an octagon. Wind guide screens were placed around the arranged dishes
to be used as vanes. The dishes were fed with fuel alcohol and a fire was begun on the
periphery of the octagonal form, A firewhirl was then made through the guide vanes. A
thermal infrared camera recorded the temperature of the flame and video camera recor-
ded the experiment. For the experiment of a moving firestorm, iron dishes were arranged
in semi-circles, fed with alcohol, and eight fans blew in a horizontal direction from the
outside of the semicircle. The temperature and shapes of the fire were observed in the
same manner as mentioned above.

The results of the experiments are as follows. The stationary firestorm was inter-
preted by combustion aerodynamics and fluid dynamics. This type of fire storm will
certainly occur in a massive fire. The moving firestorm was inferred from the Karman-
vortex of fluid dynamics. There are few occurences of this type of firestorm in massive
fires. The probability for a firestorm occurence has a mutual relation among the number
of fire points, the building to land ratio, and the spreading rate of the fire. It was noted
that if houses burn down within the threshold period, of a fire, a firestorm will not occur.
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Fig. 1 Aspect of stationary firestorm experiment.
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Fig. 2 Aspect of moving firestorm experiment.



KHEBERFEE BT 5 RBRIPTR — LE R - AREF - FlHE

WKk, TOF =5y MIRENAEOWIEOSRL 28D L5, BaREsts 45
FF =5y FOERFMICHEL, REEENCCEA— D 2B IZDOVWTERL -,

Rl i B EGEET 2 M ER20em, KBS AL D 2micky F LTHREEH L, KEBLY
DENEZERTS L5 TR,

2) BENA KRR (moving fire stom), XER O MBI M (EZ200me) % 2
P, FHOFUICAD > THMA» SEE L 72, XE I BEaoszERL, FEE
AEIEL 7, FAONRI ZHFRERO T K 2R 200, BETIRAOEE £
EFAAATTRELZ(H2),

B EWIMAZKLENCEREO A2 BEL 2HEC 20 TTL, R TERBOE
EmERFELL THIOACEK L HEEO ERGHEHEL 2. BRICHILCE X L XEE%
BELUZBEICOWT, EEOJUOER Lo BERE 21T 7.

2.3 KB KB

KERA TR 2200030 1L, HK»SBEEZ TORE 2305 L7, 35X35mmDIE
FHETE S 10mm, 0= L D OB S40mmO G2 WA G 2. HE8iZ 35 7 4 »Th 5.
OB L o THOEE AT 22 HIE L, B e oMGREERIC L DR
7z,

BRI 720, AAno/phSwERELSNS & FEcEEE 2, FHE (150
mm/s) iZBREEFTIC L DRIE L. COBREZH 3 2R T,

t;=1/12 « D+7/4 (1)

t, + BEBEE KEER] (47), D PR (mm)

q [+
- 5
£33} =
o~ 2| - B
1l 2
0 : ; ' 5 10 15
5 10 15
5 fwm ) d (m)
X3 BEREYOME - s Ko E B4 SR E O IR & EEBERE KRR oD BE
% #
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Fig. 5 Relation of target temperature to
flame radius.
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Fig. 7 Aspect of big firewhirl. Fig. 8 Firewhirl in each dish.
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Fig. 9 Air stream on moving firestorm.
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Photo 3  The developing firestorm.
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Fig. 12 Relation of potential energy to
creation process for firestorm.
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Fig. 13 Model of moving firestorm.
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