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Abstract :

The objective of this paper is to provide basic information of the flow field around a fire whirl created by a

fixed-frame or a rotating-frame fire whirl generator. Similar fire whirl generators to previous experimental studies are used

to generate fire whirls under different conditions. A PIV method is used to obtain average flow field. The difference in
tangential velocity distributions generated by the two different fire whirl generators is examined, and the validity of previous
theoretical models is discussed. Radial velocity distribution near the flame base is also measured to reveal the presence of a
boundary layer in which a fast flow toward flame is observed. This boundary layer controls the shape of flame base, hence

the burning rate, and eventually the flame height of a fire whirl.
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Fig.1 Experimental setup using a fixed-frame fire whirl generator.
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Fig.2 Experimental setup using a rotating-frame fire whirl generator.
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Fig.3 Typical fire whirls generated by the fixed-frame (left) and
rotating-frame (right) fire whirl generators.
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Fig.4 Area for PIV analysis.
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Fig.5 Tangential velocity distribution obtained using the fixed-frame
(s =3.5 cm, d = 6.2 cm) and the rotating-frame (n = 40 rpm,
d = 6.2 cm) fire whirl generators.
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Fig.6 Tangential velocity distribution obtained using the rotating-frame
fire whirl generator (d = 6.2 cm).
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Fig.7 Effect of pool diameter on tangential velocity around fire whirl
created by rotating-frame generator (n = 40 rpm).
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Fig.8 Radial velocity distribution obtained using the fixed-frame fire
whirl generator (s = 3.5 cm, d = 6.2 cm).

[RIHA TR K SR g R TE AR 2L T & D B U 2RO 2 7%
HIET 22 LTE o, [T KSR RS ELEE D
a 7R E X OB MR O K fiE X, S ORETELE
ThH 5,

Emmons and Ying [912 & % &, #hFe (OKI) FHE < id(aiE
HEPWA T 270, BRGTEOEHARIC KD, HEA

ETHLEAN L) HERESIEK S NS, wbw 5
Ekman Bi5tE & I72BIRTH D, 2 OBHRIFDHEN KL

FEDWMAAAZRALD—DFE L INT3[9,14-16]. H
94, Hayashi 5[15]%° Dobashi 5[16]1%, KA 5 HEdrz &
AT T =R B RE L T O3 KSR AT L 2o
(KRBEBE DRI &5 75\0) 2 E2EBRNITR LK, o
%0, WERROELED 72 AT CREINEL 57
FTld7e <, JRIANE { C Ekman BB E O X 9 iaunsd: U
Z2LICkY, EROKEPEIEICELL, RO KD
TRHESINZDTAKREIDLEART L EEZ NS, KK
FFEARE R VR, BRI CAEIRRZ FBE S ¢ 5H
BickswTd, moligiz e - RS20 RKEoF
TENEE R EE 2 87 LT3 2 ERRI T B[19],
L L, KEEEBFEERIC B 2 RilAHE 055" D5
EHIRIICHINE ST W20,

AWFZETHE U7z, IKIE DA 1A EE 0 434 % X
8 IT/RY, RN ITICIEZ A3 1 em U R OBERESHFAEL,
PN I WD 5 2 EDHERTE B, i~ AD )
MNDOE—ZIZKHD»S 2~3mm DEZAICH B0,
RIAREICRICER LCERIIL 2w & 2o & 9 Zfiiduidde
ZIZ W, B, CoBREOREIIEZ 1Ican LT TH S7-0,
Ekman 358 L AR DO TH D ET4UE, BZ h=1cm
KEBWT, RAGEGHEMET L TWw3i1d9Ths,. I
TOMERETIE, RIFAE K S RAE R EIC BT 5L —
Pt D2Y v FMLEDHIRD 7 », h OR/AMEZ
Tem THote, UL, BEMAEEEOHESI TN
WIREZI N \T2®, h=1cm IZET B ER T M E DM
ExAT-o 7 (K9). Fblld o @ [ R T,



RUREZ137,  KIHREE; Dyt B9 2 e

180 LN LA B L L L L d

[ [Xey | 7 [cm] ]

V[ 1 3

150 1 E

120 fLEL2 :

= ]

£ 9F :

2 _ ]

= 60 f :

30 :

0 ; P B NS RIS RS S 3

0 2 4 6 8 10 12

7 [cm]
Fig.9 Tangential velocity using the fixed-frame (s = 3.5 cm,
d=62cm)ath=1,7,and 23 cm.
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