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Establishment of the Method for Evaluating the Risk of Fire Spread to the Upper
Floors due to Ejected Flame from an Opening in the Building Fires
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Abstract

As the fire inside the building grows rapidly, ejected flame from an opening occurs due to flashover, As a result, the
number of cases where the flame spreads to the exterior of the building and rapidly expands to the upper floor is
increasing, In particular, in the case of the fire in the Dacbong Green Apartment, Uijeongbu in 2015, it was a case wher«
the flame spread to adjacent buildings due to the opening eruption flame from the first ignited building, causing grea
damage to three apartments, Therefore, this study is to introduce an international standard under development tha
estimates the shape and properties of the gjected flame from an opening and quantitatively evaluates the radiant hea
flux received by the exterior wall of the building by assuming the occurrence of the ejected flame from an opening,

7| 9l S APEESY, BAY, GUES, 0lold xR

Keywords : ejected flame from an opening, radiant heat flux, heat release rate, unburnt gas, fire spread

1. A

20104 4k SAFEAE 8, 20159 35 chi TRokHE B, 20179 AR AEZAE S Bt o] A%E )
ol MR k7L FAsHA AehaA FeAomE QUs) AR ge] AP H1 ol cls) shdo] A%E 9% i
Az ukelo] 43R MEA Sefei AR 3715k ik 55 20154 O o TRlolE shje] 49 A% wekd
AZBOA WA AFEESGOR QI5) ASHE WA ShEoln, QHUBRE Sgo] SHhso] 749 ofskEe] 2 st
AT Alfolck

A el iEstel A 94 ATrlEol ATEEACR Qg S Sl AL e B WA WS
@7k Aol glont, s R4 Bl O A v REG Aol

A B A, R, BA] b e AeE) i, olFolAl Halde] A9 2o il Hesle] FAHEE &
A uE e 247) ShlelA s Exle] ot sheishat W Qlask iRl K 2 HlES X ek,

ufebd] £ Aol @A) S0 TC92 shlebdooll ) AEel ApEasido] Bse 498 Agslel Bastae) §
o L S o5t o)z olsh AL o] W BANRLS FPHOR Wi IATEE dfstidt Gk

ch

2. MTFEE34e A A3 7P
A7) SAeIAI] & o5 A1 2 GFS AL AL Bl Wep SalALusL B ofF ATRENG O
o BAEGES Ssto] AFRE| St 9184 B7Ph Rssle olat BrhHe] WA} 1S0 TC92 SCA WG9oIA A
g0z Salol o) ZisH B 4 9tk
AFEERe AR B, Z 7t 2] ol o] ofs) G40l AR, ofAHE} Solste] B9t A= 2)
Fehol TP AR AFEEEG FHH0] AHTO uolA o]ZH| 1, okAMEN]T} Solge] B TR 71 Fehe] 3
Y AP hrRsstas] FU%0] A% 98 wt 45ahe A0R Uehdeh(17 1 32

* PPN AT ADA+Y, TEEAL, BAAR(yeshin@kfpa.or.kr)

- 216 -



2020 Sst=2tHiie| =2&(M208 12, S& HI38E)

a 7% otAmEs| 50|35t ' o) HPE obamEH| 50j4F

J8 1. W% or~YEd|of U

ru

2E5tH9 HH

Property of compartment and fire sources
(HRR of fire, comparntment size and temperature, opening width and height) Axial distance between pool height
W \ and the target height
Neutral plane and Heat release rate of
mass flow rate of the opening unbumt gas
v v
‘ Total heat release rate of ejected flame from the opening ‘
v Radial distance between the
centre of the pool and the target
‘ Dimensionless temperature of the gjected flame ‘ P g
Distance along the central axis of ejected lame from an opening ‘
‘ L™
v W
Ejected flame height from topof | .|  Horizontal distance of ejected Envronment condition
opening flame from top of opening
Emissive . Estimation of

power from flame surface Conmgue o e for

atmospheric transmissivity
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Heat flux received by a target

Jd 2. SAER2 Qe SIS AELEI Z2AL

29 2% @A) 1SO TCO2 SC4 WG9oA 7J%el Baped 91514 7h meAlsoltt. WA 54 789 243} s19le] doji
2 A, olF o) F4Y Eoloh FHYoIA nolast hae] duke Adslel ) TRE So BEEL 50 & UE
£8 4B 22T ATEESA) BAULES B o2 olgelo] $AZY WS wE. w2 FHE AL ol
so] Ble] FeAsE AMelL HEHon 2GRS Agele] SAeky A4S Boka

oo
m&
rhu

B Ao A% SR ATEEsR0R Add AERae] seh JRAEIL By 75 BHow %) 1SO TCH2
SC4 WG90l el 7| 7HEs) QoA 34 mzAj2o] dje) 27si%i,

G 2 maAlro] delo] AR B3 A% A7 wEA Was Aow AR, AN BYe Se) 452 hA]
9 ARIAOA Y] SAfEl SIRA k] B8k o Alow weElct.

u&
i
-z
i)
1o
iiii r
N

Acknowledgement
=2 202095 ARYE/dA R S7FRET | S ARA (T 10079987)2] 2|9k Hho} 43| gl o o]of A=
Hych

#oe s

1. Takeyoshi Tanaka, Introduction to Building Fire Safety Engineering Revised Edition, The Building Center of Japan, pp.245~254, 2002

- 217 -





