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ABSTRACT: Flue gas from apartment heating gas boiler is exhausted outside through an
exhaust duct mounted horizontally in a vertical row on the wall. The flue gas includes ni-
trogen-oxides (NOx) and carbon monoxide. To investigate the possible entrainment of the flue
gas into the apartments through the windows, a large eddy simulation (LES) based numerical
method is utilized. Distribution of the velocity intensity and temperature around the exhaust
ducts is presented for three numerical parameters: exhaust velocity, temperature of the flue
gas, and exhaust duct length. The flow field visualized with particles inserted at the ends of
the ducts is also presented. The results clearly show that the exhausted flue gas may flow
into the apartments when the windows are open.
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Fig. 1 Schematic of the computational domain
(2mX1.5mX6m).
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Fig. 2 Velocity magnitude ( ¢) for different ex-
haust velocity ( 77=200C, L=05m).
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Fig. 3 Distribution of temperature for different
exhaust velocity ( T=200C, L=05m).
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Fig. 4 Particles for different exhaust velocity
(T=200C, L=05m).
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Fig. 5 Velocity magnitude ( ¢) for different flue
gas temperature ( V=1m/s, L =05m).
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Fig. 10 Particles for different exhaust duct
length ( V=1m/s, T=200C).

L=05m

Fig. 9% Fig. 83 & ZAdA F 717 w7
#o Zo] 05me 1.0mol tF LERETE 4
@3 ager 2EEIME 2 o7t gk

Fig. 102 di7]#&9] Zo] 05me 10mel 3t
PAREE vlag adolth, ZE Axur)rtx
9 WE4E( V=1.0m/s)% 2£(T 200C)ll A
wi7]ge] ZAelzt A wf ¥y ZAd 4RSI 2
Ao Homzg e ZANA Hl7|Fe] gow
o owe daurzteast AdvE fgetAl "o
a2} w7 ge] Helg FE3 ZAA s AL
a2 urEAs A &g By olyE AFo) =
3},

o]l A Hdey

'6}% WAME damzstast AWz &
T USS . o] wie] dg A}
31 %l% AL Tzl vl A7)
Algol ZHstr] "ol 2y fEsta
EES Auir)ztast wizlF & FES
Hol gz AHE A +
Ao g AFE7 Fasich o
Ztste et F5ul 71 Ss a1
Ith. & d7248 AF8n @
Ufde Aoz B ¢
d2 A7 egEn

ALIAE Adu7|Bo =z

fo

|o
° ‘LE fed
Nlo —E‘ o
>§4 ol

e bronk P32 o au koo o0
=3 ol
Rl O
LU x
-
ot |» : =
o =2
nx
UQL m)_" OE‘ :1.0
i

I
Y
Ty

a2

dgz AN WBLe T MEee

4

A&7

SESV RIS
o tstel SRRz ZA@
o}

P>
_\;
>
2 1o
oy
&
1
)
y
ki
fo
k
N
e
I o

Liﬂﬂﬂéﬂ-émi-%ﬂ%
% ¢ & g9k

@) Wizl "ozt A daujrizkze &
AL 9 £ oy AL Xz A7t A3F
Hol gt

(3) wto] gl ZANME d2uj7|7k=rt A

o)

1. Kim, Y.G, Kwon, J.R. and Kim, C.K,
1998, Analysis of the characteristics of flue
gas in infrared mobile heaters for gas room
heating, J. Korean Institute of Gas, Vol. 2,
No. 1, pp. 66-73.

2. Kim, K. H,, Lee, J.H., Park, M.S. and Lee,
D. W, 2000, Prediction of the ventilation per-
formance in a kitchen with various loca-
tions of gas range and window, Korean J.
Air-Conditioning and Refrigeration Eng., Vol.
12, No. 1, pp. 75-82.

3. Kim, S.D. and Kim, K. B., 2001, Estimating
exhaust flow rate of a vertical exhaust duct
in a high-rise building, Proc. 2001 SAREK
Winter Conference, pp. 571-576.

4. Smagorinsky, J., 1963, General circulation ex-
periments with the primitive equations—I.
The basic experiment, Monthly Weather Re-
view, Vol. 91, pp. 99-164.

5. McGrattan, K.B., Baum, H.R., Rehm, R. G,
Hamins, A., Forney, G.P.,, Floyd, J.E. and
Hostikka, S., 2002, Fire dynamics simulator
technical reference guide (v.3), NIST, Mary-
land, U.S.A.



