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ABSTRACT

Numerical simulation was carried out for a propane fire of mass transfer rate 3 g/m%s on a Im high
vertical wall. The objectives of this study are to confirm the outcomes of evaluation of the simulator
through simulation of natural convection, and to compare the results of the wall fire with those of
previous studies. It was confirmed that the simulated boundary layer was laminar at Cs = 0.2 while it
was turbulent at Cs=0.1. The z direction velocity showed lack of turbulent mixing as seen in the
natural convection case, and the profiles of temperature and velocities were in relatively good agree-
ment with those of experiment and previous simulation. It was found that the air entrainment into the
boundary layer was well predicted.

Keywords : Propane gas, Vertical wall fire, Turbulent boundary layer, Velocity profile, Temperature profile,
Numerical simulation
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Figure 1. Propane burner and coordinate system.
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Figure 2. Comparison of mean temperature and velocity
profiles at z=0.47 m for Cs=0.1 and 0.2.
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Figure 3. Comparison of temperature contours in the region
of z<0.5m for Cs=0.1 and 0.2 at t=150s.

< #9387 el Cs=0.15F 029 ek z<0.5m #
9] &% B ¥ (contour)E Figure 39 B R3IHT} Cs=
019 " AgorMPE FH-Hol-UFZ WA,
Cs=02011E BF 379LS ¢ & Utk 2822 P
9] zpdciRoA 9} 7o) FDSY} 71 8g3kS A= A
T AL, B, C=02¥ @ FAY A AEH A
o] B7Fs3l, Cs=0.1°] +AY o] FXEA
= A% g 5 Uk

ARA7] Ax=Ay=Az=5mm$} Cs=0.1 <o 1}
2 WS E 71 EE aE ARSSH] AL A3
£ APV wang 79 AlEH|AF Bl LY
Figure 4= Z}7} =023 m, 047 m, 0.72 mollA 9] H
LR ¥ E ¥ wd ago|rh. B de] Aot Wang
5o 2 B¥7} Ao ZAR|TH Hroa e 2= Wang
SRt} Ytk £ 2 doas A 23 g
ZBAZ Welx Hi2=st veptet] Hlg] Wang &
AqXE Al NH 2F yue 2wyt /bg Eoh 28
U Z29 skao A4 AAFe] NHERE FAF
Bt yae e5vt o 24 A5 & ook

B A7 wang 59 AlEF o)A Alele] o]& g b
o] Figure 59] z U3 &5 we] EXoA AT
= vke}l 7ol MIBEA(no slip condition)o] A<
Aoz AFErt =, Wang 59 IFolME HANA

Mz n



FRslAle] 3] Al 1L =23 A 191

1400 4
‘ ®  Experiment ; 3 ; » eriment
1300 Wang et.al ! 35 F i ang et. al
1200 F —o—Present study | i —e— Present study
1100 : 7= 0.23m 3r z=0.23m
1000 |
900 .
—~ > d
< g E
F ‘ z
700
600
500
400 r
3 * = B m ®m =
300 +
200 D
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
X {mm) X (mm)
1400 4
1300 ®m  DExperiment : + ®  Experiment
Wang et. al ; 35 F Wang et. al
1200 -~ Present study | | —e— Present study
1100 3k
z=047m 4 z=0.47m
1000 {
900 .
2 300 2
= z
700
600
500
400
300 | reoertrssvantbonds
200 Lttt
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
x(mm) x {mm)
1400 4 }
[ »  Experiment r/x L} eriment
Pt Wang ct. ol s | | Twemeea
1200 ~~&— Present study ¢ Y
1100 z=0.72m 3r \ z=0.72m
1000
900 —_
o~ o w
< sw g
= 3
700
600
500
400 [
L " 5.
300
2m ‘IAIA|llhlllAlllilIl|llllIIIILLJILJLLALI
0 25 S0 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
X {mm) x(mm)
Figure 4. Comparison of mean temperature profiles. Figure 5. Comparison of mean w-velocity profiles.
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