Fire Sci. Eng., Vol. 33, No. 5, pp. 48-54, 2019 ISSN : 2508-6804 (Online)
DOI: https://doi.org/10.7731/KIFSE.2019.33.5.048 ISSN : 1738-7167 (Print)

[Research Paper]

Eddy Dissipation Concept HARHS HZot BHEHTE [HRISTAL ¢4t

Large Eddy Simulation of Backdraft Using the Eddy Dissipation
Concept Combustion Model

Suim Ha - Chang Bo Oh™

Graduate Student, Dept. of Safety Engineering. Pukyong National University,
"Professor, Dept. of Safety Engineering. Pukyong National University

(Received October 10, 2019; Revised October 15, 2019; Accepted October 16, 2019)
e <

£ 5ol 4= Eddy Dissipation Concept (EDC) 1-step QAR o]-g3lo] Wiz ZE| )3t s 2AE A
o2 3t 71E AT 28] EDC I-stepd] 3tshit-gollA EAsloUA & F-s] 2-3to 2 Wis
PZE g dZo] 71s3tAT. EDC l-step 4TS o] &3t o|SZH = Mixing-Controlled Fast Chemistry
(MCFC) 94599] oS4} vla HEFSITE ol Ao Bz E A A--E A9)3+H EDC 1-step
I} MCFC AHE-2 ¢ FAE AS 15193, AdoA doxl Ha gE kel iz ]2l F=ollA] o
3l AL ¢ g Itk 134 EDC 1+ step AAaRHE MCFC PR IA| 2 MEg 2 E A7l e] A HA| o
30 A= dS3HA ek AE SRIE F AT

ABSTRACT

A Large Eddy Simulation (LES), adopting the Eddy Dissipation Concept (EDC) 1-step model, was successfully
performed for backdraft phenomena. The activation energy of the finite chemistry reaction in the EDC 1-step model was
adjusted to simulate the backdraft. The prediction of the EDC 1-step model was similar to that of the Mixing-Controlled
Fast Chemistry (MCFC) model, except when the backdraft occurred. The EDC 1-step model could be used to simulate the
experimental peak pressure, but not the first peak pressure of the backdraft.
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Figure 1. Schematic of compartment geometry and pressure
sensor locations.
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Table 1. Initial Species and Temperature Conditions inside the Compartment

Species Mass Fraction (kg/kg)

Compartment Temperature (C)
and Layer Height (m)

Y(VH4 YO; Y(V(); YCO }/f\l) ]}/ppu Lower HLaycr
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(b) EDC 1-step

Figure 2. Distribution of heat release rate per unit volume greater than 200 kW/m’® during the backdraft development for different

combustion models.
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Figure 3. Temporal distributions of temperature during the backdraft
development for different combustion models at a plane
of y = 0.325 m.
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Figure 4. Temporal distributions of pressure during the backdraft
development for different combustion models at a plane

of y = 0.325 m.
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Figure 5. Temporal variation of the pressures at sensor locations of P1-P4 for different combustion models.
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Figure 6. Temporal variation of the pressure at P1 location and
heat release rate inside the compartment for different
combustion models.
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