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A Study on the Combustion Efficiency Concept in Under-ventilated
Compartment Fires

DAY - GESp - HHE . UM
Gwon-Hyun Ko - Chung-Hwa Park* - Cheol-Hong Hwang*' - Seul-Hyun Park**

SN A5, A S AR e, kg - FATY AT
(2010. 10. 11. F<2/2010. 12. 10. &)

(=] of
AL 1SO 9705 3EE SR oA 5= shllE e s g S /gl g AErF 3=
53] 79 9Felx SHE iﬁﬂiﬁgﬂr 78 Wi-e] A gEel FgE SrdLgse] g
S - HENH. dEEE O ¥ oﬁ/\o:ur 208 AATS T e E2q] W o)A
23Z0] ARFHAT. F8 AAEAN, FEALELL DI S wet vlw APFos 74d
o} WhAel] SRALT &L FAFH] Sl U—}E‘r Zx} de] Fejg A dage g)laisit 9 2
HE T8 AFALTE T ARE= 79 Wi sdSS 16}161%&1 - F-8 Wrds & 5
AT HEF FHRALTEL TSl vig FAR A T8 2 ALeE 5 9lee =olait)
ABSTRACT

A study on combustion efficiency concept was conducted for the under-ventilated fires in a full-
scale ISO 9705 room. In particular, a comparison between global combustion efficiency (CE) mea-
sured outside the compartment and local CE measured at upper layer inside the compartment was
focused. Heptane, toluene and iso-propanol were used to consider the wide ranges of heat of combus-
tion and soot yield. As a result, the global CE was decreased linearly with increasing in global equiv-
alence ratio (GER). On the other hand, the decreasing rate of local CE was increased gradually with
increasing in GER. From these results, it was known that the information on local CE was very useful
parameter to understand the fire phenomena inside the compartment. In addition, it was discussed that
the local CE might be used as an important parameter in the process of scaling for the compartment
fires.

Key words : Compartment fire, Combustion efficiency, Under-ventilated fire, Scaling law
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Table 1. Summary on Experimental Conditions
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Test Fuel Fuel Feeding Method Ideal HRR (kW) HRR (kW)
1 Pool pan 1817 1460
2 ?Cef}t;‘:;’ Spraying on the pan 604, 1206, 1506 600, 1086, 1297
3 Spraying on the pan 1998, 2500 1397, 1756
4 Pool pan 1567 1209
Toluene (C;Hg) -
5 Spraying on the pan 616, 1384, 2309, 2893 567, 1020, 1323, 1591
6 Iso-propanol Pool pan 1269 1111
7 (CsH;OH) Spraying on the pan 937, 1563, 1950 875, 1205, 1411

Table 2. Important Properties of Heptane, Toluene and Iso-
propanol

C7Hie C;Hg C;H,OH
Heat of Combustion
(MJ/ke) 44.56 40.52 30.45
Stoichiometric
Air-fuel Ratio 15.08 13.41 10.28
Boiling Temp. (K) 371.6 383.8 355.7
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Figure 2. Measured heat release rate as a function of time
for heptane, toluene and iso-propanol fires with similar fuel
mass initially.
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