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NASA Satellite Captures San Diego WUI Fire, November 8, 2007, 37.5 by 45 kilometers
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—— Federal firefighting efforts are very successful, with 97% of fires
suppressed at less than 10 acres. About 3% escape to become larger and
are responsible for 95% of the nation’s firefighting costs. ( US National
Interagency Fire Center statistics )
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PIRE K (Crown fire)

JEWR N (Conflagration)

¢ [Left] Countryman, C.M. “Mass Fires and Fire Behavior,”, 1964, 53 pp.
* [Right] http://www.rivco4.org/web/news/archive/200804/

; Sbuthé_rn‘California Fire,
October 2007 S

Firestorm-made thermal column. Fire (1) makes
hot air (2) to rise forming storm-winds (3)
towards the fires.

* [Left] Countryman, C.M. “Mass Fires and Fire Behavior,” 1964, 53 pp.
* [Right] http://en.wikipedia.org/wiki/Fire_storm

* Koo, E, etal,, International Journal of Wildland Fire, 2010. 19(7): p.
818-843.

. [ Great convective activity; little outward spread of fire | || [J Producing numerous ignitions beyond major fire area
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KHEXL(Fire whirl)

X*ﬁﬁmé(Fire merging)

* [Left two pictures] Fire whirls reported in news
* [Right two pictures] Fire whirl experiments by group of N. Liu

+ [Left] Viegas, D.X. Forest fires, 6™ ISFEH (Slides)
* [Right] Fire merging experiments by group of N. Liu

* Dold, ], et al, Some Forest Fire Related Accidents in Europe, DX Viegas
(Ed), JRC, Ispra, 2009.

* Viegas, D.X, etal. International Journal of Wildland Fire 21(7): 843-
856 (2012).
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Flame leaning and
flame merging
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BAZ X (Eruptive fire)

® Covering over a wide area of 5-6 hectares within only one minute

* Dold, ], et al., The Palasca Fire, September 2000: Eruption or Flashover?[]]. Some Forest Fire Related Accidents in
Europe, DX Viegas (Ed), JRC, Ispra, 2009.




BAZ X (Eruptive fire) @

: Premixed flame
Unburnt pyrolysis : :
gases + air > : Diffusion flame
Deflagration

heat l Ipyrolysis gases

Vegetation

o NS E2EE;IIE : Gas Accumulation
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* Peuch, E. Wild fire safety: feed back on sudden ignitions causing fatalities. 2007.
* Dold, ], et al., The Palasca Fire, September 2000: Eruption or Flashover? Some Forest Fire Related Accidents in
Europe, DX Viegas (Ed), JRC, Ispra, 2009.
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* Dold, ]. and A. Zinoviev, Fire eruption through intensity and spread rate interaction mediated by flow attachment.
Combustion Theory and Modelling, 2009. 13(5): p. 763-793.
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o X EFE(EINH :
VI N ¥eaFEfl (direct flame contact)
M Y37 I0## (convective heating)
V1 E293 D#% (radiative heating)
VI Y230 (Convective cooling)
V1 2889,2%0 (Radiative loss)
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—— Albini (CST, 1986): IEMBAMIRLE , (REEREREIRS
—— Mark Finney (IJWF, 2013): JfIHAES ( E25XIMEK )

» Albini FA (1986) Wildland Fire Spread by Radiation-a Model Including Fuel Cooling by Natural Convection. Combustion
Science and Technology 45(1), 101-113.

* Finney MA, Cohen |D, McAllister SS, Jolly WM (2013) On the need for a theory of wildland fire spread. International
Journal of Wildland Fire 22, 25-36.
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WHEMX(Fire whirl)

Figure 112 japanese
painting of the fire
whirl during the
great Kanto
earthquake in
Tokyo, 1923. Photo
courtesy of Y.
Hasemi.
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Ay W. K. Chow, Chair Professor of HK PolyU,
1" Chair of AOAFST:

NC =pitESTIRTIEESY , WRSE
7\ | BINRARSHT , UAFRBICHR"  (
\ x Journal Fire Sci., 2009)

Howard R. Baum, NIST fellow, Membership
in the National Academy of Engineering: s

"HIFEESLNELXERNIERB= - ¢
=" (Combust Theor Model, 2000)

“(The work by H. W. Emmons, K. Satoh, and K. Saito) are the only studies which have

presented quantitative, laboratory-scale data with which to compare a theory for buoyancy-
driven flows with circulation.”
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® Combustion and Flame, 2012,

159(6): 2104-2114.
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® Proceedings of the Combustion

H/D=f(Q) Institute, 2011, 33: 2407-2415.
itk U Q=mAH, = purd®AH, [ )* [d?
Pool fire Fr= Q=mAH, = puzd“AH, FrocQ /d

=
H/D=-1.02+0.235Q”°/D Heskestad{&E!

H/D=f([,Q)
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° FRENRESELHEE dp/dr=pV2/r
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Q=1.0 kW, Q,.=0

® Proceedings of the
Combustion Institute, 2014.

== 0.30 rad/s 0.46 rad/s 0.73 rad/s

o=1/3
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e Mechanism of moving fire whirl

v Role of fluid instability in driving the flame of fire whirl

v Critical conditions for moving of fire whirl

Fire whirl observed in Brazil, August, 2010
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e J5i% : Scaling law, field experiments, fire
case verification
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