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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 Meiter), pipe cooler and HIF(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.
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Rl fE7t AR SA8tn, §99 &7 2 ARdA FFE daEEs DS 1A
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€ drdMe #eisk Aol g g e Fate A24ge ANE EE
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£ 1 #gst du) - FX 8 CFD A 2d 74
MODEL
segregated 3D steady

-
i

energy equation

standard k-epsilon model
radiation model(P1 + WSGGM cell based)
species transport model

gaseous combustion modeling for solid waste

finite rate/eddy dissipation combustion model

mass source term for waste gas
segregated 2D/3D steady

energy equation

standard k-epsilon model
radiation model(P1 + WSGGM cell based)

species transport model

SRR

heat transfer coefficient boundary condition

segregated 3D steady
1e-2E standard k-epsilon model

porous zone - inertial resistance
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@ Glass feeder @ Melter @ PCC (0 Reheater # 1 @3 Reheater # 2
@ DAW feeder (® Cooling Pipe Off-gas cooler =~ @ AC/HEPA filter @@ SCR
@ Resin feeder ® High temp. filter @ Scrubber @ Extraction fan {9 Stack
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2 AP H7|E Ay {3 wat F 7R 2AWL: 20kg/h, DAW: 25kg/h)E 7jFo=
on, AL442 R % L &2 EXE M3t 5 AAE vzt

ALEEE FAHN PYPozE fId89 AFEY F 505(AA 71FE)0 AFEE d9E
HAZlE dges HdAsta, H7|E A §3Fd o s A7 =HNE GG g4 E
UEE FXH 02 2l (mass source)dtd )4 & 890t

AZIE A &3 ot @Y dAEM 27 T4 DM 2k BEXE, oigEs ¥
TEE R oA WY A2E A2 39 3 - 39 5ol vEhidith. a9 32 27 FAHE A
te gdde) 2x EEE vehin gled. o] @R e QA Aol grerA
AAGAAN EA = Athe] e WA 7] B u& Jgo] ALiE29 Y £o= A
FAE BFE HolFa Aok G712 47 obd JAelAE= DAV 25ke/hd B AL FHo] F
5] W1 20kg/h}] A ¢RT FoHos g2 £ 2

¢ FEXE RAFT o}, aga 2uiA oA
AR AbA 7Y 7M7) A o ow ogdo] WEm gk, E3) 2800K
g ne gele] wRID YA, AL ANER Va) WEE ¥WA(o step
irreversible reaction)© & 298 3l & FdAoMe 7 FAFREY £ ¢ dag

(dissociation) 529 AFE dar]d] 3ol e FAED A Wi Aoz Fudg. o
A WMZIAE JLgge ARe 2Tt wel wriAe £Esr FA8 #AHE ARS no
FA e, ol AAE WS AR g83s SN w7 AN Bl #oste wEQ] o
Astbaet #E7)9 AA Bgo] 1 B AN oz stHAM AXA Hol ALEERE ¥Ho
2 FgEs BALO] ofF | ulEQ Zog welrt, 2% 4% W1 20kg/he} DAW 25ke/hd A $
ALEEE R olitge s v PEE vlashe] vjeha glch. DAW 25kg/h?l Z¢ A&
FE APE izt wet ojatalgiae @ae] AdEE AL BRoAFa Aok ol¢ e A
G2 AA A2"oME tdadart A g b5 ddlde® Fold 4 Avke FE 9
e uighA st o2 ozt TE & ). ol Fol Aol AFE vrehle 494 9
atoj Ttk HEE 5 4 glrh. W1 20kg/hSl A-$ol #HJita ol v]&L 78%%1 ] whate] DAW
25kg/h}] A olle 68%9] A4S Aoz Fgetn gen, T HUE MR Frbd wet
F7tete AAE BEF JAHE Fild TFstn doh. &, 62)E%d wE 3 AkhH e g
2 QA AE o 2vtA e FF kAT vl WEly} Yol FuHt.

a9 55 AXEFE WR wWr)AY D3 Z(pathline)E UERA Aojct. QAT FHe
2 71golA dE BEAH2® sty dAHAAN BEAHE ke FHoE EAECG. dFE A
SEEE WRANA AT AFEA FHu, IR o9 Wgos gdte A Bdor WEE A
#3le fFo] HASA B, ALY APARE HVE o FBgol A fAbg #E
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4.2 A2FF vg B3d BE A4 43

H7E M §Fo mE A Bujulgolu} Fe)itd vlo] mE ojistgie] FE BXd &
ATE ¢ 5 AJT. B AFdAE JAEG 20x] A FFHE D FYathe] ¥ w
E AXLEE WF AW 3o wsE n@stux siodck. 17 6& DAV 25kg/h WA 7
Pita vlg 2 e el 299 2ul v]&E W1 20kg/hd] 2AF TIIA AAZE FIF
A¥(model-1)9] FA &4 Adg Jehlln k. &, A7E HF Foldl gt 24 dFE
A4 vg2 ZFUAA FAGE AN Similarity)ZAo] #F0jA ASan & 5 U}, o]
&t Zo] FAl7E o] FolF A9 AXEEE UEY 2E 2 FE BEXZE A 2RE Ve
Aok, =, BF HUE A £Fd4 A &4 24 & FREHNUGHE olFo] A &Fo] WA
g Afdde HH9 &4 24& FA] A8AE A 22 M 24E 2FAE Ao &
28L& Yehia 9l

2600.00

(a) (b)
3Y 3 EF T 9HAAN R BY 8T, (a) W1 20kg/h, (b) DAW 25kg/h)

(a) (h)
Y 4 EF T A Co, BE u¥)®, (a) W1 20kg/h. (b) DAW 25kg/h)
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(a) (b)
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(a) (b
29 7 @3] AR 74, (a) 2D B3 L7), (b) 3D W3y

B d7dAe @37 gied dF Yxe L5 o]y g dotry] Y3 ‘Hld 2dY 7]
H & AL HF AR 2EE AAEAT. AF Uty X Ui AR FH o
ggol A7, HEH FL/48 FE9 @S FEAET B F U B9 0d 2 Fde A
315 th. =3 gAbe] FBxo) M E CsCle LE(3990ke/n’) Bt B & Y= ZH(steel)
9] A=(8030kg/m’)E A ANHE FHAYUT. S, 4Pl tistd I 2AL A
Mg St

¥ 82 AF AAY Z7)d] wE mjEdy] R BF ARt 2= oY & AFAIL
of wt Jetlidth. #F dzke A7t AL A ¢(a¥ 8a)dE AF AR =9 52 9
AelA o] Wizl 27t A9 FYR, HF YA A7) E BH(2Y sb)dE HF YA
9 e=7b w7IAe 2% Hald 23 %A "olAE AL T BAFI . 53 gt 2
Aol 883 FANNA HE 2E2Y 7Y doE $470os AT 25 YoM s
543 FA A¥E 2 29Fn gor w3 iy 234 #F dxe X9 wr) A
o 229E & A7t gEE & F Ak F, @AY 279 REE #$F9 $E2ERT
ol A= ot WA fFACE AFo] AA He) T J)A FHE e FEE JAYT A
AL AY itz B9 & YA, au FFo) B4 A dojA Hetel 2AMmE 2
Fdo] ofF 2)& ™G ¥ & 12 ol Bud oL AL BT = )

720+ Particle Diameter=0.1um 720 Particle Diameter=10pm
700+ = Particle Temperature 700+ v > Particle Temperature
680 - + Gas Temperature 5304 e * Gas Temperature
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