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Abstract

Appropriate numerical models for the simulation of off-gas flow in hot area of the vitrification
plant have been developed in this study. The models have been applied to analyze the effect of
design parameters of real plant and numerical analyses have been performed for CCM(Cold Crucible
Melter), pipe cooler and HTF(High Temperature Filter). At first, the effect of excess oxygen and the
ratio of oxygen distribution on combustion characteristics in the CCM has been studied. Next,
solidification behavior of radio nuclide in the pipe cooler has been numerically modeled and
scrutinized. Finally, flow pattern in accordance with the location of off-gas entrance of the HTF has

been compared.

Keywords : Vitrification Plant, Radio nuclide, CCM, Pipe Cooler, HTF, CFD
a o

FeshE TeGGol S BAY w714 KBNS AN sl Ae FXAA B
£91 FLUENTE o) §3te] 4.849< AEste] ugkeh 23142 Stol #r2iahe4 434uo
JFL Pl ARE ARG, AL FEE, WYL L 1B So| A GA b

He Fastdch. AL g4z 39 A71E AASF B2 )43 AL g5z U 3}
Rk B ol W A2 A Aol i $ANA S SRt wEdzre) B 9ol 7t
A wd L o GAGAFE Fusgon E A A% ASL LA 5 Qe &

-213-



dJ. Kor. Rad. Waste Soc.

A4 719 HE s, oleie
thstel mAsdch 4% 49
oz Qi nePH s FAHLL

et

Al

TAD : frejsts A e, IF

2

—

I. A
WA #7E frelst Al Al28-FE(CCm) W
1‘%01]*1% B9 Belsheba Aol wAHTh S

%2l SR EAST, SRl B3 0 4
—r°ﬂ/\1 TEE AAEE 7D 1A HrjEe] o

42 3PehE-S doint, ALFA A A3 TAL
A Zr1E8ALe f8 f9A] Fal3Hvitrification) ¥
ok AN 7l Eo] frejstEe A8 2 vl
A HFA v Algdt frelEdEd 4FH BE
T 4 AAEAEC] FEEE WA AP
e}, ojeigt BEEL wldYZE AvuA ¥z
o] NAEAR M=ol 12dH Jz7|olA A
A

871¢F Zo] BT R @S v Aduld
gk AA Vles FreE) Asiae Wi 24 &
ol theh A8 o3zt Hasict. olzfg WF S
olaf3lr] £t 52 B FH £4& Sl A
HA71E Frelst A5 dr e 4ol £=3lon,
AZdn]oxe] HHE ulg o2 st WAL H|E
#elat 9F4vE AAlsta AHE Fo
[Reference 1,2, 28\t #8333 el 2 373
A XM= S #5227 e vA A
74 Soll sk & A3 Z83)7] ol A|2Fo|
o] man, Aysh= AlRta vjgo] Fasti =
ofel g U 3ok, A%k 2L uAshol Z 4 3l

W o g A & & (Computational Fluid

o
b W

[e]

)‘\}

Dynamics, ©|3} CFD)¥Hol 2t X388 & &
.

2 AFtede A ASHdlel diE FAEA S
Fote] A5 =, viddzy] § 12 gE Wi

-214-

Vol. 5(3), p.213-220, Sept. 2007.

=74

, A28-652, ilEdzr], megdy, AhA 9

&gl thet o]

x;
)
offt
>
2
=
_{

lo
24
n‘.

s

o

2 ohixlel olgwarel a0l Hag
Ho A%, $5%, A nERAE rlae) A4
Aok Rl MY S Sl
£ S0l loIE BF FEHNE A
afofo} shei, e 24} Qe 9 shahgt
192E Tgstolop S oo sl &
5} o} ZtHReference 3, 4.

2

o

m)l

A]
2]

-

3]

hal

o,

o 1> Mo

o

=)

19 g

- A REgg

_dp -
Y, 8& Cou) =5,
-9k B E Al
——g—t (pup + —ai— (o)
___dp , 9y -
0.x; * ox; trg; tE
- oA HETRA
9 3 _ 8 g ar
g (o + 5= ol = 50 (H=5.0)
__9 _ap oD 94
JX/E/‘:h’J o at +ou ax; 1 ax; + 5
- 1l (Standard k- 2.9)
(o0 + — (pu,k) 0 (B Ok, G4G,-pe
at Tox; o, 0x; kD
m_ 3
m)+ a (pup) = —(Gt af’
2
+ 6,37 (Go+ (1 =Ca)GY —CQD—%



Numerical Analysis of Off-Gas Flow in Hot Area of ---

-EAEAG 24 (p1 29)

1. #2334 434y

(VG — a6 + 4T = 0
Figure 12 #2]834 9484y NgFzol} 7
B AFdaE felsh A gig okt 7NE&L HVNE I AR E %SM F=rtga A
A& 58l A28-g29] A g 7HEdH st L5320 FFHH, el g8 dx" HAVNE
F2dE AY3d=l, ©]& Table 1] QoFs} of wi71AlE wEEZ |2 g9t EddrI=

et FdE w7 AF LA REL W 7|7 P EEA
B x]& fe) & Q
Table 1 CFD Analysis Model. —":7‘(‘]‘ °ﬂ]9’] t]x]-i Eﬂ:@]—ﬂuﬂ, e OEH-’] ‘:]Z]—t ==
) MODEL 2" oA AAA "t
segregated 3D steady FEHE HUEL A2ggEY s AT
e coton Felgwa o) Az, 24 6e QAH
standard k-epsilon mode . et
i Y 283 97l HEe
qeLg2 radiation model(P1 + WSGGM cell based) (In]ector)g} J} 1(Sparger) BLL ? H—,] tﬂ = 1
species transport model (Round bubbler)& %’8]'04 ‘V’}'o] %%% )‘\—}—/‘\—% ol%
gaseous combustion modeling for solid waste st FAALE 7153 e AL LG 2N
finite rate/eddy dissipation combustion model ?ﬂ 25 Ei]] 7]€ HH 7] ]‘E‘ HH J‘:}_% Z]- 7]% 7% ;'q 11] HJ-/\],/\B]
mass source term for waste gas %7,‘—__1—8_- _1-_7_—,9: 7]iﬂ )\LEH Oﬂfﬂ 219— _Tliﬂ )b]'EHE :'-5‘—“6‘}
segregated 2D/3D steady R -
energy equation Al s} aede oA i;é] = U= E
o standard k-epsilon model o}, i #AILE B8t vl 7] ]“E‘ B R eV
i
e gz71 radiation model(P1 + WSGGM cell based) 7]]_;(] o olgo} :LZ,:%H o]] 5:)3—% _Zr_“_—_-_ _E_;q];g.% 3“
species tansport model Ak S0 BolM e AR ALY 92
heat transfer coefficient boundary condition - y
segrogated 3D steady oluf 2] JREo] vl AT oA A FEf o] £
129 E standard k-epsilon model o 2 A3 =] wjFoll L2F A7 NA 37t b
porous zone - inertial resistance 3t}

@ 3 — ®
] Pr—
U
o
k 7]
5 Baq 3
LAl
(@ Glass feeder @ Melter @ PCC Reheater # 1 (@ Reheater # 2
@ DAW feeder (® Cooling Pipe Off-gas cooler @ AC/HEPA filter @ SCR
3 Resin feeder © High temp, filter ®) Scrubber (@ Extraction fan @ Stack

Fig. 1. Schematic of Vitrification Plant.
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Fig. 2. Mesh for Analysis of CCM.
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Fig. 3. Contour of Temperature. (a) W1 20kg/h, (b) DAW
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Fig. 4. Contour of CO, Distribution. (a) W1 20kg/h, (b) DAW
25kg/h)
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Fig. 5. Inner Path Line of CCM. (a) W1 20kgh, (b) DAW 25kgh)
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Fig. 6. Model-1 (DAW 25kg/h). (a) Contour of Temperature
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