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Numerical Simulation on the Heat and Smoke Flow Phenomena
Due to the Fire in a Cyclodrome
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ABSTRACT

In this paper, numerical calculations are conducted to predict the characteristics of the heat
transfer and smoke propagation in a cyclodrome. The gas flow velocity and temperature around
the origin of the fire is obtained by using a plume model and the turbulent flow characteristics
are considered by standard k- turbulent model. In this study, the transient thermal behavior can

be used for designing fire detection of large rooms.

Keywords : Fire prevention, Cyclodrome, Smoke propagation, Heat transfer, Plume model

LM B

A dRoE BYHEE €, A7, 9 vt
T f5 % 2L AR 3H R s
2 N3 e 58 o 99 2 Ay
HE A3, S AARCZ Ao, 43
Ae HAH ] Yo E WA AAFAME o] CFDE
ol g FHAY YL FYHIT v Aol
FEUete] Ate 2 Bokd e A9d) 24ly
7eEH] dFE o} A7RE 2RUAS Holux] £
ke ddoltt. go AAIAARSIA g A
g R s S FAstHos ol B} &
3}317] fJslx= CFDS] &-8o] &usiA ojgd 7o

p=1

.

"E-mail: wonee@ms.cau.ac.kr

13

2 ddent. 53] duigaele o 7 A
AP La7 S8 AEFH YA A=) A7) o
2ol ool thet 3l eriAlo] nphER] R A
T AA"ET Al 9HG S4E 2 2 RO
ok BAjelAe] Aadd) B o)8H dArEe F2
BHFHAA ALY d9E AT 2719 24
o= 7R F FHYog oP|HE fEHE MNe B
71 FE olFZ AT gz olEgelM e
AE BARE ol&slo] i 2407t lon, AFE
€ ol&sled sAAde M Bee oA 2 &
oM £ 5 ATkt o]FA AFEE ol% £ A7)
e AEFERE7173)A A7 SRS A5l
ol @& ¥ % A7) §5& FANFHE AN
B, ol2jg 7MEsHAcl g @ & A7) 59 A

7N A A =58 & F A& Btk



14 298] -

X
ri
311

2.1 XujE

of L Al
%F:+V (pV)—O 6]
o atuby A

a;a)u +V-(pPuy;— . Vuy)
., 23 ou

- ax ax (ueax ) +pg (2)

A71N, pee FEIGAT, ge THEE, pe 5,

wE £E, pt §Ee etk $ERYARE L=

B+t 7‘01 A=A, G714 pe FA9 JAZASF
2 183 pE SEAAASEA w= Cupkz/eﬂ 7ro)
ot =3 %wv,%—c’ﬂl#xl ke k= u/uf /2 o],

Bu ouf

dRUA LS e € = %(a

)i el

o]l Lj xl Hl-é-l A_]

Bph 0 oh
ot 8x(pUh rhax)

=-V.q+® 3
A7A, FEZIASF Th= /o0l GFED A
o= Table 19 FoA Q). a2=lY, V.q < SAE

A2 Fe Yehle A4, B AAF o
Yxle) Aol e Fue Vel & ekl

Table 1. Standard k-¢ Turbulent Model Coefficient

Cu 0.09

Ok 1.0

Ch 0.7

Ce 1.3

Ca 1.44

Ce 1.92

Cas 1.44 for dp/9dx; >0
0.0 for dp/ax; <0

Ces -0.33

% 0.42
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Fig. 1. The origination of fire in the pane figure of
cyclodrome.

Fig. 2. The grid systems.
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Fig. 3. The temperature distributions of the sections including fire sections for each time.
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Fig. 4. The temperature distributions of the dome for each time.
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Fig. 5. The smoke distributions of the sections including fire sections for each time.
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