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ABSTRACT

Experimental and numerical studies on the fire characteristics according to the distance between the fire source and
sidewall under the over-ventilated fire conditions. A 1/3 reduced ISO 9705 room was constructed and spruce wood cribs
were used as fuel. Fire Dynamics Simulator (FDS) was used for fire simulations to understand the phenomenon inside the
compartment. As a result, the mass loss rate and heat release rate were increased due to the thermal feedback effect of
the wall in the compartment fire compared to the open fire. As the distance between the fire source and sidewall was
reduced, the major fire characteristics, such as maximum mass loss rate, heat release rate, fire growth rate, temperature, and
heat flux, were increased despite the limitations of air entrainment into the flame. In particular, a significant change in these
physical quantities was observed for the case of a fire source against the sidewall. In addition, the vertical distribution of
temperature was changed considerably due to a change in the flow structure inside the compartment according to the
distance between the fire source and sidewall.
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Figure 1. Schematic of 1/3 reduced-scale ISO 9705 room and location of measurement devices.

Table 1. Experimental Conditions in the Present Study
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Figure 2. Photographs of burner and installation of combustibles.
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Figure 3. Comparisons of mass loss rate and heat release rates according to the distance between fire source and sidewall.

7.0x10° T T I 80
Combustion efficiency (%) ]
6.5¢10° | Open 1600 L375 1150 | 75
= X 806 817 771 778 z
o =
= o
x 6.0x10° |- 70X
E —
= L 2
£ g
= 55x107 | 65 3
[} @«
° L @
2 <
g 5.0x10° |- 60 §
% I HRR for open fire %
S 0 [T TTmmTmmsms-m-----e g
45x10° |- 55
4.0x10° L ! :

HRR A2 35 TAIS Figure 3(b)S AT HEH, ALE
2 473 Aol Asta 7 2318 MLR} o §-
=t R 8 Q=at’°l| W 7] 3}
AR, e 3 S s A

(o) 3.0x10™* kW/s*9] & Ztom, 0|5 o 2 THSAH
S5} si)le] Agjrt Zagel Wt o= HAR O S}
HE B 4 9lom, 1600, L375 E L1sool tiste] 7
FZE shAle] 1.83, 2.33 183 3.33u09] BhA AAAFE
ZH A &, flolA AFE UKol Her|shA 22l A
T Hde] EAe d dud a3 s 44E
FHh HRRS S7HM31Th S9 3t shede] Agr) 4
n} olg 22 94 S7HEE BEE Holal glon,
B3} shelo] H=E 2olA Hu) HRRO] FA3H S7F
HIES & T Atk olHF A= s HHe g4
v=wo] A S7HEE 54 A2t EAdTE Ji 5
= Bl Al 2 5 qiok FaE, V1€ 34

[e)
T
3L

2
4,

d

=d}

I =

Sharsl A Aneks] =53, A33E Al13, 20193

50

¥} Bl o] Eakge] B3 4B =F dFENS =2
371 4] Aol WE o], A7) TAE, AT
25 5ol 23& 71 o, ol 3l FF ol Al
o 7AAEI}T AE8EUT. O A o] AFES ¥H
o] & o] o3| spAje] A Wyt FAol FREEE
A skt AV Aok

Figure 4= 33 S99 Ao W& sAEAS ot
g3 Z2lslr] 3k, Figure 39 AAE ol MLRI}

HRRE A EAIGE Aol /e F3teAe] A= Al
o=z #7)5Utk. ) MLRS] A5 /ME 3 2710
HIl L6002 °F 4% Z7H=Eem, stdo g Hat 717k
A= 13759 L1502 Z7F <F 17% 1813 38% 371 A%
£ Hola r} Hoi HRR S A MLRZ} w9 -frAMGE 7 &F
< Holx glow, /Y AL 7IFESE L600, L375 ¥
L1509) thaled Z42h 6%, 12% 18]Il 33% =7} a1 ot
Zo) MLRZ} HRR| ZHTHe 1HE o, A|gE Ag=7
S = Figure 3914 =% st9¥ WHo] HJEa8ehs &



55

(a) At 400 s corresponding to the initial stage of fire growth

(b) At the moment of maximum HRR

Figure 5. Instantaneous flame photos according to the distance between fire source and sidewall.
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Figure 6. Measured gas temperatures at the front of upper layer, and instantaneous images at the initial stage of fire growth (numerical

results were also included with sold lines).
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