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Numerical Prediction‘ of Smoke Concentration in a Compartment Fire by
Using the Modified Volumetric Heat Source Model
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ABSTRACT: The present study investigates the characteristics of fire-driven heat flows and
gas concentration in a compartment fire by using the modified VHS model (MVHS). The main
idea of this model is to add some source terms for combustion products and oxygen con-
sumption to the original VHS model for providing more accurate and useful information on
gas concentration distributions as well as thermal fields. It is found that the present MVHS
model shows fairly good agreement with the experimental data and the eddy breakup com-
bustion model. The tilting angle of fire plume calculated by MVHS is larger than that of
EBU model because the fire source of VHS is affected by ventilating flow less than EBU.
However, this discrepancy is apparently reduced in the downstream region of fire source.
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Fig.-1 Schematic of the fire compartment.



F4E AHLLEEE o] &8 A A9 AVIFE 45 347

AL AN §% Hwd] E 074m, ¥o] 18
me ZU77t EAstE 7Y dubge ALE
Adstgch. A Yre LE: 297 29
EEole 2ol AXNY dAY Eeo] 93
zRg900 FA44 Ygrze §359 S
223387 A8 29T EolwFozo 4%
o] 2RHth e AN FFo) Y3
7 gen #9e A7E 03mx03molth A
ArE weoln] wgdHe 629kWolt. uigy
AAgL 50,000k)/kegS HEFHHT FAGAA
wgAe gen gl

CHa + 202 — CO2 + 2H20 (7

FAHN L FE& GHF TANY Z2aHY
FLUENT 602 ol&393 dH/5Z s A}
248 dHREILE FEAH T 2 FA ke
2dg HL39c BAEREY sjHde p-1 &
AR d S AHaslgon, VHS B ALEA 714
o] &< A<(absorbtion coefficient)= 0.315% 7t
Aagc” £z elel d@e SIMPLEC ¢
nEL ojf3ga A=W s ojArde A
ek Ao o8] A=A VHS Zdef A&
B 4943 e Fol+= 03mE 7R EBU
AiRdoAN gFolAe] ASHYFS (D
o8 AA=EY wge AFEEL 1022 VA
39tk Fig.2& FA Yo ol&d AMNAAE
veldig, 2 d3dMEe sAld wREg ofy
g &Y4E £ 9452 vlmsry] Qi
Addde AL YR7ARA FFstAch JFA

Fig. 2 Grid system of fire compartment.

A 48FAzHA02 AHasga g 2 |y
< 2dxae JHEd. AdARE ¢ 25000
olm, 129 ANRAz gAY oF 200

‘27A AdstE O A8% A|HE Pentium IV

24GHzE °l &3t o 3A A= L5
3. AMEn H nFE

B dFdxE MVHS 22 g8 o228 o
#5349 EldAde HESI fds 2438 Adg
EBU =d, a8l MAHYEAUE 1eg 71&9
VHS 2dZ 79 435 v asgct

Fig. 32 A4 WP ZFolore] Sy
LZEXE Yehd. 7]& VHSS MVHS =22
9 £AsA ARes A FIFA dehgoh o

7] FoA AdaAGE0] AXdE HFo|
B2 Ahe Abie o] FIAHE
I g7l wEel drly wigeiu &
AAE Fol F7let & Holrt @7l wEoldh

Ho 2 FAHNY =X/ 48 2Hd

HHeE EA d&3n g 1L 93
2 VHS 292 10T olye LExxE
W EBU Rd& VHS =dd ujs] ¢
g 4S8 ¢ ok d¥9 A,

o M

: =

20k ™) EXP. ]

b e EBU 1-step :
VH

S ]

n

]

16F A MVHS

Height [m]
o
T

o :
™
T T

04fF

0 ! 5. wil i . oL i L . . .
00 350 200 50
Temperature [K]

Fig. 3 Temperature profiles at the corer ther-
mocouple tree.



2
oX
ek

20

1.6F

1.2

0.8

0.4

]

)

‘I

| EBU
! )

|

]

1

003 7 ) 1 5] 3

Velocity [m/s]

‘Fig: 4 Temperature and velocity profiles at the doorway.
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