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1. Reynolds-averaged Navier—Stokes (RANS)
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Figure 6- Comparison of the numerical and experimental results of the mean temperature in the center line for the fuel bed
diameter of 5.8 cm

Fo il BIA Cogus iy Jad g1y 635 0 b 50 bwgio (slod (525265 9 soue Tl dumnlio -7 S

500 -
@ experiment
Smagorinsky
= = WALE
— = === one-equation
<
> 400 1
1=
2
=
]
-
£
g 300
2=
0 02 04 0.6 0.8 1 1.2 14 1.6
Y (m)
Figure 7- Comparison of numerical and experimental results of mean room temperature in the corner line for fuel bed diameter
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Figure 8- Comparison of numerical and experimental results of the mean temperature in the center line for the 7 cm fuel bed
diameter

oo V e gy yh8 (sl 53550 b3 50 buwgin slod (2,25 9 (s0ue TS dumlio —A S

500 -
® experiment
Smagorinsky
= = WALE
== ==one-equation
400

Temperature (K)

200

0 0.2 04 06 08 1 12 14 1.6
Y (m)
Figure 9- Comparison of numerical and experimental results of mean temperature in the corner line for 7 cm fuel bed diameter

ool ¥ S g pows yhaB (6l GUT aligS 50 Jawgio (Slod (o9 yx5 9 (00 gl A Lo -4 S

oy



yvaa uLau.v.Jt; (P9o o)Lmi: (RO JL.: ‘d‘f“}‘ 9 ga.>9.w >_w.2> 5).) - ;AJ.C 4.1)‘4..1

@l s Jow o shis OS] cwain glad aisS las S [0 a5 09d o0 000 (2,55 9 (g0 zull aunglas b
SMIslan S5 5, ) S e o syt il 505 (175 bt 4 slaIolancSS g, 4T ol S5 4S5
Al (0,28 o b ad Gl wo 0 MY g A VIO Cud gy g g (Somiy 85 Lol

A gy ez g Jow (s lbs —) Jgu
Table 1- relative error of different sub-grid scale models

Burner diameter line Smagorinsky WALE One-equation
5.8 cm central 8 7.5 7.5
corner 5.9 6.7 5.7
7em central 8 7.2 10.3
corner 8 8.3 7.5
general Central and corner 7.35 7.43 7.75
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English Abstract

Accuracy of Sub-grid Models in Internal Fire Whirl Modeling by Large
Eddy Simulation
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In this paper, a fire whirl in a high-rise room with a gap in one corner is investigated. Methanol fuel is
intended. Large Eddy Simulation method was used and the OpenFoam software, one-equation sub-grid
model and eddy dissipation combustion model were performed. Results in two different conditions (fuel
bed of 5.8 and 7 cm) were obtained and compared with the experimental results. By comparing the
numerical results with the experimental results, it is observed that the numerical results of the mean
temperature in the middle and corner of the room are consistent with the experimental results. The results of
the various sub-grid models in the center line show that the WALE model fits better with the experimental
results and also the performance of the two one-equation and Smagorinsky sub-grid models is lower than
WALE. On average, the relative error percentage of the WALE model is 7.3 percent, while each of the
Smagorinsky and one-equation models have error of 8 and 8.9 percent compared to the experimental
results, respectively. The results of the three sub-grid models in the corner are not significantly different
and are more consistent with the experimental results. The corner line error of the room being less than 8%.

Keywords: Fire whirl, large eddy simulation, WALE, Smagorinsky, One equation sub-grid scales.
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