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ABSTRACT: The waste bunker usually consists of waste entrance zone and waste pit. In
this paper, the distributions of air flow, NH3 concentration and H2S concentration in a waste
bunker were investigated to prevent an odor generated in a waste pit from dispersing to the
waste entrance zone by numerical method. Four cases were considered such that 1) the waste
incinerators is operated, 2) the waste incinerators is stopped, 3) the waste incinerator is
operated and the direction of a supply diffuser is 45° upward, 4) the waste incinerator is
stopped and the direction of a supply diffuser is 45° upward. In case of 1), the fresh air from
the waste entrance zone is exhausted smoothly to the main exhaust grill of the waste pit. It
means that an odor dispersion to the waste entrance zone will not occur. However in case of
2), the induction of fresh air is so small and the supply air with an odor in waste pit can
flow to the waste entrance zone. Therefore, an odor will be dispersed to the waste entrance
zone. This paper shows the solution that the supply diffuser with the direction of 45° upward
is chosen. As a result in case of 3) and 4), an odor dispersion to the waste entrance zone
does not occurred and on odor is exhausted smoothly to the auxiliary exhaust grill.

Key words: Waste bunker(¥7]& ¥ 7]), Odor(2}#]), Waste entrance zone(5]7]1& %), Waste
gate(3 718 £4T)
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Fig. 2 Ventilation equipments in a waste bun-
ker.
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Table 1 Governing equations and model coef-
ficients

Continuity egquation;

2 -
31:" (pu’) =0

Momentum equation;

B.'EJ (puJ u') 8:13,'
+ =1+ +— ]
o, {(M “')( ox; oz )} S"-‘

Turbulent kinetic energy equation;

2 o, ok,
ox; (puik) h ox; {(M+ O ) 9x; }+ G pe

Dissipation rate equation of turbulent kinetic
energy;

[Z] _ 90 ﬂ Be
ox; (puie)— ox; [(M+ ae)am,«}

2
€ €
+chyls—k—— C'ﬂcp_k—

Concentration conservation equation;

[Z] 4 He | om
ax; (pu;m) dx; [(pD Se, ) dx; +S
where,
2
_ Cupk =, (8%, BUi|5Y;
b= Ge =t acc,-+ oz ; | dx;

C, =0.09, Ci =1.44, Gy =192 )
or =10, 0, =09, S¢, =07, D=2.88%10 > m/s




54 S oEF - EAE - Y

9 7% 2 FHHHE Wrsy) s AN
B sEUAAe Agsdn FESFAAE v
718 ¥ URy TAF/|EEY0] s ¢
omg 85 BE ASPAA, £FFUA
A, GFLFNUATHY D YRLEF AT
FAo] g oAUt B AP A8E A
84 A& Table 1¢] YelRon 2 A &N
7z ARE YutHe aRME QesAt?

32 4xA ¥ FA=A

E dAFdMe vAHE A AEsgeH,
Aol He £ ¢ 320000/H2H ol9 YL
Fig. 3 Ul FAxdE A% &4+, &
713, Ful2) 3, Bxul71 3, H71E 2 HHdA
Aoy £ es AMg§ W82 Table 241 g
3lgct. }F YT E B HYE AAYE
W8 FYTE B8 F97)F B REWI)T
2 di7lged 08 BFYTFY A4S WE A
Ax}ge] A2 &Us7] G M7 F
A E W78 5479 AFHFE AHSA o
28 4 gt wEM B dFdME HrE §F
AT RE F AA7It Y€t A
stglon 2ATRRNE 162miolt. e W
A 4HY B e 71722 424
o} 1.78x10 °kg/s B ¥FFA 314x10 *kg/s7t
A% Ad= #3A4 Rz IF7igdh 3m =
o2 AAY H7 BN E ¢=Yol 9ppm &

44 004ppme] LAY T sHAsPen o

Fig. 3 Control volumes of the waste bunker.

colAE

g wAgow #AHA LIXI0 “kg/tm’rs) 2
50x10 *kg/(m*:s)eith, old Vi #HPwol &
4 £EF v WA s, m R e= 4
FNE, FHF 2 BRZY7|FE Ui §
r sy 37178 Fid Az 499 o
AL ovjen, Le W B @R
ot# e vehdth

AR Go] HMPo|mg WEA L o§
Mo SYo] WRHT, WVEANA FEUSEY
+d A=E A7) Ao ool g o
o] X} (Residual) R3] FAIHJow, & &9
ol tiate] JojAgtel 107° olgtdl zgsd
#3989 222 PFAAG"

R=3 D anbu+b—a,0, (1)

cella Pl nb

4714 gE YWAE, ot olAHPRAY A%,
be A%, 2D FAR p, nbE AZ ALA
AA3} APAIANS AR FUY,

Table 2 Boundary conditions for present study

Location Conditions
V, =283 m/s
Supply V,= Jild+o +ut
diffuser _ s
(each) Sxm, = 1.78x10 " ke/s

Sas = 3.14x10 °kg/s
Main Vo= —881m/s

exhaust V,, = ud +vd +wl

grill

(each) E‘——-;y-——;;—:O
V.s = —8.16m/s
Auxiliary
exhaust Ve = yuly + vl +wh
gril om _om _om _
éx ay 8z
Car | ov_, 0k _, % _, om _
entrance 8y . O' ay ’ ay Or ay 0
. v _ EE _ 25_ _ am. _
Car exit oy 0, oy r 0, 2 0
Lyg, = 1.1%10 °kg/m’s
Odor s s
Lys = 50%10  kg/m’s
Wall Lu=v=w=.0
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Fig. 5 Distributions of velocity vectors and concentrations in case that the waste incinerator is

operated (2 =0.5 m).
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Fig. 9 Distributions of velocity vectors and concentrations in case that the waste incinerators is
stopped and the supply direction is 45° upward (z =0.5m).
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