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ABSTRACT: In this paper, the ventilation efficiencies of an underground sewage disposal plant
were investigated for ventilating system without fan, ventilating system with eleven cross flow
fans and ventilating system with sixteen cross flow fans by numerical method. It has been
found that the air change effectiveness of the system without fan was predicted 0.44. It means
that an additional ventilating equipment is needed to maintain good indoor air quality. For the
ventilating system with sixteen cross flow fans, the air change effectiveness was predicted
0.55. The air change effectiveness of the ventilating system with eleven cross flow fans was
predicted 0.51. It is known that the air change effectiveness above 0.5 is enough to eliminate
pollutant and bad smell in the indoor. Therefore, it is recommended to select the ventilating
system with eleven cross flow fans for the underground sewage disposal plant in an economic
point of view.

Key words: Mean age of air(& 3719 3), Ventilation efficiency($7] &-8), Underground sewage
disposal plant(*X13} 2] 2]A)A), Ventilation system(Z7]A]2%)), Air change effectiveness
(F71 28 & &), Local supply index(ZFAF71AF)
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(b) Front view

Fig. 1 Schematic of the underground sewage
disposal plant for present investigation.
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(a) Ventilation system without fan
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(b) Ventilation system with 11 cross fans
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(c) Ventilation system with 16 cross fans

Fig. 2 Ventilation systems selected in present
investigation.

717} e]lFolx= w©& #U|A2H", Fig. 2(b)%
ol AA FABYE HEd 11U FFAS
WX #7129 2 Fig. 2(c)¢ 2ol 1649
J5de WX @A 2P diEtey JFERE
2 /| Pu S FristAch oW Frkd &
Fu AAdsE 718 d78 AFAE|EQ)
& Hg3to FFAY HdzgALYd HdF=
oMo 71HFZS n@sted AAHAT FHA
o] 99t Fr)AE WFE Fig. 2(b)9 Fig.
2c)d Holy uig} gow, FRWS ugozH
B 35m Eolo] AXsol Ui FHoiu 3}
45°71 &) A ek



A FAHGANE FABYFT @712 4Bt 699

Table 1 Governing equations and model
coefficients

Continuity equation ;

0
ox;

(pu;)=0

Momentum equation ;

a ap 9 ou;  du,

= ()= — + 2 it R

oz, (i) oz, 6xj{(“+“i)(azi oz,
+Su'

Turbulent kinetic energy equation ;

9 upre 2oy ook ) o
_a_azi(puik)_ 6%{(#"‘ k) - }+Gk pe

i1

Dissipation rate equation of turbulent Kkinetic
energy ;

0 9 He 0 €
oz, (puie) = oz, {(N+ . ) oz, }+ G.Cy, k
2
€

CerT

Concentration equation ;

%wi{ui(psc)}= i{ (£ ﬂ)—""—(pc)}Jrl

f ox; (p oy o0, 0T S,
where,
u; du, Ou.
c, Pk — J YL
W= ’Gk_ut(ax+az-)8w~

J 7

C,=0.09,C, =144, Gy, =192, Gy, = 1.0

0,=10,0,=09,0,=10,0,=1.0

6. 71F ¥ &7IMu M5 oA

2 dFqME 33d Ad FAE fA#
e & grtety] fAste] FAEH
=g A e gAY sEuAgde £
F URY FAZVNERT] XFH denz
ZlfrEe BE ARy, $EFLAA, IF

oot o

553 29 YA
FolA AHEE AE3
4e Table 19 dethgiord 2 4549 7]
= AGe 9vEe BB Qs

r

Table 2 Boundary conditions for present study
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(a) Distribution of velocity vectors

EE

(b) Distribution of local supply indices

Fig. 3 Distributions of velocity vectors and local supply indices in case of the system without

fan(z =1.5m).
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(a) Distribution of velocity vectors

(b) Distribution of local supply indices

Fig. 4 Distributions of velocity vectors and local supply indices in case of the ventilation system

with 11 cross fans(z =1.5m).
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(b) Distribution of local supply index

Fig. 5 Distributions of velocity vectors and local supply indices in case of the ventilation system

with 16 cross fans(z =15m).
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