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+ 8109+ Ca0 release
V5.2 asV5.1 1 kg Mo, 0.5 kg ZrTey, BWR with B4C
1.5 kg CeOg, 1 kg BaO, absorber, low power:
0.5 kg Lay03, 0.5 kg SrO, Zr chemistry and
6 kg B4C in steel containers related processes
V5.3 asV5sil 1 kg Mo, 1 kg CeOy, BWR with B4C

1 kg Ba0, 0.5 kg Lag0Og,
0.5 kg SrO,

absorber, high power:
Zr chemistry and

6 kg B4C in steel containers related processes
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TREMERNERF CSAECET 2 EERAHE TH S, ZOEBETH, FRIFLR=27 -}
RIZET Lic#kic, mRFPLOLICEAT2REAZEEL TEY, KBEEBLAEEThTWAZEE,
EHELEO U0, BT 2r0, X £l LT 2 EMF UEHEN Z AV T, 261, EEETEMEIZ L 0 BRE
ORAZHEL TVWD ZLEABRETHS,

EBREBOBMELE 2-4 1Z7T, MACE ES TIHHBIOR /25 M0, Mib, M3b, M4 D 4B OEEBRNE
BEhTEY, FTOFEEHFEME -1 27T, 0 EBROAHa 2 T — FORIET, FOftid Mg0 23
AwbhTwa,

M3b & M4 OEBFEREEE 2-5 RUME 2-6 ([ZRd., Wihosr—2bars ) — MEeisimd
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EhEECEELENTEY, 77 A FTFHICERBRELN, 77 A FLiERS L B o L= RBick
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B, LiLigdin, 7V ORMMNAGHICEE LB AN=ALL LT, 77 AMELLIBRHS~
OBKRUFa 27V — bR HAZEZ22 7 A FEOSHLOT 7Y OFHBRRE LTS,

f3 2-1 MACE EBROEBRM
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EEE LB EE (kg 130 480 1800 480 |
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e P 4 2 - :
a8 (zr2U—} 29 19 14 14

AR ®)

FEmRlP DIRREMIR X (m) 0.15 0.25 0.2 0.3
RS DS YIMIRE (K) 2000 2350 2250 2280
ERE LR R BRE kW) 100 130 300 130
3y VY — hOfH BREFR | BKEFR | BREFR | F A BFR
a2 ) — hEmE (m’) 0.3%03 | 0.5%0.5 | 1.2X12 | 0.5%05
27 Y— FEDOEE (m) 033 0.55 0.55 0.55
AL (m) 0.5 0.5 0.5 0.5

ZNEFHHEEF 2 BIF HEERT 3 5P GEpE: ki)
(3) MACE E58 (A ANL) BTe10w0l(zo] #31 (b) IZf%
MACE 5288 (Melt Attack and Coolability Experiment) IX, XE&EAHHFZERT (EPRI) BEME+2H il
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a) v ACHEKRTHER (MCC1) 2FELTWA, ffE2-TiIcar 27— E0U0, 2 T AICHE
KTL2EBOEREBLTT, # 60kg OEBARO U 2 ) Y AZEKF TSGR Y, ZRES
OaryV—rRECETEE, TORRBAEFENMICLIV a2V —bEoa) vaidmELT
HAEESA R T2, MELFEEOMAFDEBALEELTEY, 2 VAORE LEEOLAE ERA
FA=FELTWS, BAhEicar2 J—MRERETLTWS, £/, BREZII2cn BETH-
Too Eio, FE2-8 EBFICEL L) v A0NEAEE LI#ERETTH, EHIREFRIzE-
THEY, THIZA Ty MRIZBR-TWAORBEINTWS, iz, 41 Ty MROEZITIZOUE
BRI 5,
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Test Number
Parameter -

1 1 3 4 ] L 7
Meh composinon 6172868 612568 61728568 4820923 623714 5623614 642664
{w %% U0y Zr0y Criconcrete) - S T o aB & = -3 2
Congcrete type LCs SIL LCS LCs LCS SIL LCS
Melt mass (kg) 75 75 75 60 68 68 §0
Melt diameter * depth (cm) 3015 30/158 30/15 30/18 30/18 Jons 3015
Basemat type Inent Inert | Inem Inent Tnent Inen Inert
Initial melt temperature ("C) 2300 2100 2100 2100 -2100 1250 2100
Imtial vessel and 20 20 100 100 100 100 100
coolnnt temperature ("C)
System pressure (bar) 1 1 4 4 4 | 4
Water injection period (sec) 665 760 183 195 612 215 194
Water injection flowrate (lpm) 4 4 12 13 6 14 13
Water ugected (liters) i3 39 34 40 61 47 40
Condensate collected 247 16.1 280 219 227 17.6 a4
over course of test ( kg )
Test duration (hours) 22 1.2 1.5 24 26 39 14
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500
Model Quench data

- I -+ LCS, 4 bar 4 LCS, 4bar
~ p LCs, 1bar LCS, 1 bar
E SIL, b SIL, 1bar
E L
> i -
S 250 - i
©
2
- L I
§~ - 4 I .......
o ws

I siL

0 v v v v T
0 5 10 15 20 25 30

Concrete content { % )

{4 2-12 SSWICS EF 7 —# L Lister/Epstein EF M K5 A4 7 7 kELH; g o0 Hodkle]

f#£2-3 CC1ER (ChTary— EaEsR) FF—E0

Parameter Specification for Test:
CCl-1 CCl-2 CC
Corum PWR + § wi%h SIL PWR + 8 wi% LCS PWR + 15 wtls SIL
Concrete type’ SIL (US-type) LCS SIL (EU-type)
[ cross-section 50 em x 50 cm S0.em x 50 cm S0 em x 50 cm
Initial melt mass (depth) 400 kg (25 cm) 400 kg (25 cm) 375 ke (25 cm)

Test section sidewall
construction

Nonelectrode walls: concrete
Electrode walls: Inert

Nonelectrode walls: concrete
Electrode walls: Inent

Nonelectrode walls: concrete
Electrode walls: Inert

Lateral/Axial ablation limit | 35/35 cm 3515 cm 35/35 em

Syslem pressure Atmospheric Atmospheric Atmospheric

Melt formation tech, Chermcal reaction (=30 s/ Chemical reaction (~30 s) Chemical reaction (~30 5}
Initial melt temperature 1950 °C | 880 *C 1950 °C

Meit heating technique DEH DEH DEH

Power supply operation

prior to water addition

Constant (@ 150 kW

Constant (@ 120 kW

Constant (@ 120 kW

Criteria for water addition

1) 5.5 hours of operation with
DEH mput, or 2) lateral/axial
ablation reaches 30 cm

Inlet water lowratetemp.

2 lps/20 °C

1} 5.5 hours of operation with
DEH nput. or 2) lateraliaxial
ablation reaches 30 cm

2 lpe/20°C

1} 5.5 hours of operation with
DEH input. or 2 lateral’axial
ablation reaches 30 cm

Water depth over melt

50 &£ 5cm

045 em

Power supply operation
after water addition

Comstant voltage

Constant voltage

Constant voltage

l'est termination crileria

1) Melt temperature falls below
concrete solidus, 2) ablation is
arrested, or 3) 35 cm ablation
limit is reached.

|} Melt emperature falls below
concrete solidus, 2) ablation is
arrested, or 3) 35 ¢m ablation
limit is reached.

1) Melt temperature (alls below
concrete solidus, 2) ablation is
arrested, or 3) 35 cm ablation
limit is reached.

Operational Summary

Successful: non-symmetrical
ablation behavior

Successful: symmerrical ablation
behavior

Successful: symmetrical ablation
behavior

"S1L denotes siliceous concrete, LCS denotes Limestone/Common Sand conerete,
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DERE, ERCULER OME GRETHOMER)
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) EF S EFT 2 5iF

HFEEF 3 5P

fHEE S

3 2-4 CC1 EBIZER S h/-2 2 ) — hofiek

Oxide CCl-1 CCl-2 CCI-3
Wi% Wit% Wit%
AlLOs 0.77 2.49 3.53
CaO 8.54 25.88 16.79
Fe.Os 0.79 1.39 1.49
MgO 0.60 11.47 0.85
MnO 0.00 0.03 0.04
K;0 0.12 0.55 0.81
SiO; 82.48 21.61 59.91
Na,O 0.00 0.31 0.66
SrO 0.00 0.00 0.04
TiO; 0.051 0.135 0.155
SOy 0.514 0.505 0.434
CO, 0.901 29.71 9.80
H,0, Free 1.808 3.255 2.293
H,0, Bound 1.92 1.11 1.40
Total 98.48 98.47 98.19

ff# 2-6 C C I EBROREBESF/HKFMOR SR L MR ER "

Lateral Ablation Axial Ablation Lateral
Test | Coner. | 4 pioiion Heat Ablation Heat -Axial Data Points Utilized for
Type Rate Flux Rate Flux I-!eal Ablation Rate Estimates
(em/hr) | (kW/m') | (emmr) | (kWmY) | Flux
Ratio
N Lateral: (19.1 cm, 51 min)
N:39.1 395 (29.2 cm, 66 min)
CCI-1 SIL 26.1 265 - S Lateral: (7.6 cm, 54 min)
(US) (5.1 ecm, 35 min)
S:84 86 Axial: (7.6 cm, 53 min)
(1.3 ¢m, 39 min)
Lateral: (19.1 cm, 148 min)
CCI-2 LCS 4.0 58 4.0 59 1.0 (29.2 ¢m, 302 min)
Axial: (15.2 cm, 107 min)
(24.1 cm, 240 min)
Lateral: (19.1 ¢m, 47 min)
CCI-3 SIL 10.0 97 25 25 4.0 (29.2 ¢cm, 107 min)
(EL) Axial: (2.5 cm, 117 min)
(5.1 em, 178 min)

"Heat flux ratio not ¢valuated for this test due to large asymmetry in lateral cavity erosion.
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CCI-1 Power O =8 Test CCI-1 (SIL Concreta)
Gt Bruach ~8-Test CCI-2 (LCS Concrets)
3000 4 —a—Test CC-3 (SIL Concrate)
2500 4
E
= 2000 1
X 1 122 Mot ——>
< 1500 4
]
& CEH Crust Braach
1000 1
500 4
0 - - -
-10 0 10 20 30 40 50 60 70
Elapsed time from cavity flooding (minutes)
ffE 2-15 CC 1 FRIZBIT 577 Y —KEO#ANFE ¥
2000
== Tesl CCIL1 (SIL Concrele)
1900 1 ~&- Test CCi-2 (LCS Concrete)
s :3'— CCH1 Water Addition —#— Tesi CCI-3 (SIL Concrets)
.“'J i
“é' 1800 4
2 jo— CCI-3 Water Addition
E 17001 i #— CCH3 Power Of fe— CCI2 Water Addtion
§ 1600 |
3
E 1500 4 3
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(=]
g 1400 4
<
1300 4 !
CCl-2 Power Off —+
1200 T T T T T T T T T T T T T T T T
0 25 S50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
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s BT OBEBEPREIIEARE, 3.2~4.mO@BETHY, EBSTA—-F (FIHIEA, K
E, 3 o LAETEE, 77 —0E) IZEFELTVWND,

132 3-1 FARD E8a~= b 1) » 7 A0

FARD LWR tes! serics—main expeamental conditions and debris dam

Test L% L% L1l L1 [ETEENE T = L7 L2 L® L3l Ll

Experimental conditions
Corlum conpositioe A A B A A A A A A A A A
Mclt mass” (kg) I8 “ 151 125 157 e 177 1z 175 19 92 1=
Melt emperature (K} 95 3023 423 3123 Wiz M7 E e E iR - ] EiE 2000 370
Melt melease diomeser? (mm) 100 ({1} 1oy 10 (4] (L] [y 100 s S0 b1} 50
Miett fall beight in gus (m) L% 153 L% (1) (K] L2 Lo LUk ] (kL [t a7y nTr
Sysicm pressare (MPah L3 58 5 5 5 2 0ns oS oS 02 a2 o4
Gas phase SteamdAr  SteamiAr SwomAr  SlenmVAr  Steam®  Steam'  Sicam®  Stean®  Steas®  Argon  Amgon Argon
Water depth (m) 0x7 500 1o 108 L0 197 20z 147 L4 148 145 L6
Wiates temperature (K) 539 536 535 537 3 456 425 421 2 7 =T 203
Witer suheoaling (K) n 2 2 o 1 o n 1 1 o 1 124
Wister Muss {kgh 20 255 (L0 &3 30 2] 9 536 517 492 481 625

Dichwis bed data’
Ham! detwis. cake (kg %) 6.3 14,32 no i Tr4% 2122 2706 M 774 W 00 00 RE
Louse debris (kg &) 12 67 30,68 lo. 100 105, B4 BO.S1 T3TE MLE T M L0 B3 100 89,92
Mean boose debris size (mm) 4.5 iE as 45 a7 a4 X Naf 0 - 4 26

* A AW F U020 we % 20y B: TTu % U0y—19w % Zr—dwi® 71
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Release tube
FAROL("m“’:_//’mdM(W)
[ Lower electrod

=
1T \1 1.2

(@ 50 mm, h=25m)

Pressure equalisation (Ar) e ®

for melt release — et [

Lateral flap for
pressure equalisation
during quenching

: 2350 i, ¢ 3 o Release valve S05
If Instrumentation ring

Overflow elevation 3

1835 mm l:,mm

W itial level (@ 50 mm)

40 mm FAT vessel (B,, 1494 mm)

cylinder (@, 710 mm)
Annular space
Instrumentation rack
i 3 Detbris catcher
Elevation 000 mm_g || : (@ 860 mm h=250 mm)
Elevation -260 mm e

(thickness = 40 mm)

1 3-1 FARO EEpiEE (L-27 F&)
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BB 3 S AR Bk

I ORRIE, E Lk o0

g (3%

O RE)

)| [FF 1% EFT 2 BiF

{HSEEPT 3 5P

90°

270°

— e

~ 150

fragmented (141 kg) 4 |
cake (27 kg)

{8 3-2 FARO L-24 EB{EDOT 7 ) OHEFFE (BB ) 04
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) EF S EFT 2 5iF {HSEEPT 3 5P fHEE S

‘ n F ", B - “/ 5
(b) View of the cake after partial removal ol (¢)View of blocks after breaking the cake
loose debris

1 3-3 FARO/L-33 EBREOT 7 VRV H LEE 077 1 ki 0
(EE, 7 27—nK)

MCCI-226



HFEERT3 54 AAEREE R
18R 3 BEAFHENROGHETFMICELET T2 7 P — FIZ20 T (513 EFRPLE a2 U — FOFZEFIZ20T)

R B, AWM OmE (%

£

Hb#toEE)

) EF 5 EFT 2 5iF

{HSEEPT 3 5P

fHEE S

(2) COTELS-FCI =B (H#4 NUPEC) [Ib8!

AEBL, ETFEAZESNTOFC I EBEZFo7-HIcERENT, VGEEHEGEMDL L
THW, TORSEEFFABEHOL2LT, EFFEARSETEH~y FROTHESHLEEL
TREShTWA, 1 3-4iZ COTELS-FCI EBEBOBMEL T3, ERERY, Vn0REHLERE
HAERFLTOTICEMD L KEOBEFEREZR DAL LI —ALVEREATWE, BRIF
i, Y7774 bEAEDIE L RAEFEMA A VIZEVEBRENATWVWS, Y7774 MEB0IFE
e IREE 3200K T, 60kg @ U0 IREHEZMEMEBFIETHS, 2 2FFHICIT, EMHEETEES
FhORERTAT T VHBEENFRE SR, V0.REHERE, BHCEESm O ESZL
BAEETH B, AP Li—s3L, EEH2.5m, FEH Wen THERAZLTEY, AL FLI—m
ORI, BEPAZOANL Iy o Fr—PREZILTEY, AV ISy v Fyr—0OFmIEELS
HAHZEIZIN N KIRZELEZEL2EREZERL THY, FHAKEHEIZLZER2VWEIICER
ENTWA, AV PF oy Fr—OPLEE, EFOBNESEELZIHET 2DIZEZ3amd
7V —r@REEN, BV YL K a2 ) -  MEOREERERSS ZERTEELR-oTW
%, 2B, ar7)—tORGIBRLFALERERTHD, EB~ M) v 7 AL EREREHR -
2 lZmT,

43 3-2 COTELS-FCI E&~ 1V » 7 &l

Run No. Al Ad AS A6 AT AR A9 AlO All
LR (=) B B B B B B B B B
ZETFIILE, kg 563 27.0 554 53.1 249 477 57.1 55.0 53
T—ILKER, m 04 0.4 0.4 04 1.0 0.4 09 0.4 0.8
KYT9—ILE. K 0 8 12 21 0 21 0 21 86

MAE, MPa 0.20 0.30 0.25 0.21 0.18 045 0.21 047 0.27
ECETEC ] Steam Steam Steam Steam | Steam Steam Steam | Steam Ar

N.20%

£F. MPa(*2) 0.03 0.03 0.01 ~0 ~0 0.67(*3) | 0.02 0.14 0.13

E-2EH. MPa 1.34 1.04 0.62 0.88 (*4) 1.83 0.92 385 1.08
153 9h 94, ke 5 25 42 6.5 0 0 38 0 4
HEPRE mm 6.7 6.2 73 72 8.2 5.2 7.0 0.38 48

*1)=2 Y 7 LA B: UO,:55wt%+ Zr:25% + Zr0,:5%+ SS:15%

%3.1 (8) |Z5oHL
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AFEFT 3 5IF AR ik

:f__ixmiﬁ, L

LiLEERNE
#£8, REEHOM

fﬁzig{fﬂ@mi& (3%

A #rOER)
: Jr &t OFRE)
(EEAEERL)

) EF S EFT 2 5iF

HFEEF 3 5P

fHEE S

Electrical Melting
/ Furnace
(EMF)
Test Vessel

) Ny . (LAVA)

PT.G

800

N
V

PT
<—— Water Level

P.T

~1000

~2450

Concrete Plate

P.T

Melt Catcher

() mm

P: Pressure, T: Temperature,
G: Gas sampling line

{4 3-4 COTELS-FCI FEEriEEls]
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q$;%ﬁ‘ﬁmzqgmwmﬁiﬂ

£

It iEE)

) EF S EFT 2 5iF

{HSEEPT 3 5P

fHEE S

(3) DEFOR B (AT =—F 1 KIH) b€

ARV BEOT 7 ) mEEE RS BN TER I TV 2, ERBORTFRIZ2WT, K7 7—
N, KEE, AN BERS, BEEZORESLHESLILOIE, BRPOETEERSERSATND, £
EEAME IS5 T, kb, BFEMEE, AL MER mHFL2XOEY, BHEHF 7Y
T AN TR LOBRERFREL 2o TWD, BERBIIANVIEBTEHO ) ANV EHETICED
APIZHETT 5, DEFOR-E EBROER~ LU v 7 AEMAHR 3-3ITRTH, 6 7r—2A0EBYIL Cad-
B:0: (BEE 2500ke/m’) OE{LBBERAEINTEY, 1 7yr—AFLVEEROKE O W0:Ca0 (FE
5000~8000kg/n®) BEREH TV S,

EBRERLY, BAEBEIEL, AFT 7 LARKREOEERKENL LTV, EBREOT 7 IR

WA 3-6 127728, FHRe LT 1X0.65~0. TEELKEWVERELAT VWS, ERREE
fit 3-8 ITHFE T

2 3-3 DEFOR-E EB~ kU » 2 =04

znd the d p vin the DEFOR-E tests.
Paramerer)proparty Do,
1 2 3 1 & & 7

Melt volume. | 35 70 X5 15 35 315 25
Melt initial temp,.*C 2o 1300 1350 1350 1200 1250 F2E0
Canlant wolume, | 163 63 63 100 oo 163 153
Coolant mitial temp., *C 13 11 &5 15 E3 £S5 7
Water pool depth, cm 65 65 65 40 40 B3 &5
Measurad porosity. X &0 T T 56 50 68 65

3.1 (10) | 508

MCCI-229




11473 BEAFEHEHEOGIETFMHICFES BT T2 7 PR = — FIZ20 T (5513 FEiE0 L =2 U — FOfEEEFIZo0T)

AFEFT 3 5IF AR ik

F R

Al

i

) EF S EFT 2 5iF

{HSEEPT 3 5P

_| o,1262

0.4

9,335

 ——]

0,706

[ 3-5 DEFOR-E E5aitE D
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AFEFT 3 5IF AR ik

R B, WA SULEH OME (RE T #OEE)
o ERLERT IR FEOME (TR OME)
BT RS, REEHOME (EEM/EERL)

) EF S EFT 2 5iF

THEEERT 3 5P

FEEEH

DEFOR- E7
[ 3-6 DEFOR-E EBE DT 7 1 gL
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R BRfE, BRI EROEE GRESHOER)
¥ ..'|' s

RFEERT 3 5 AMEREM Bk F &L
1183 BAFHEHNROGIHIETFMIFES A ET T2 27 MEIT = — FIZo0 T (3 BP0 L a2 J— FOEEEFIZ20T)
BT HEEF 2 BF HEEF 3 5F fHigER
(4) BERHETHOAKPTORFLESORTTT L
KPETHEOBERDOR TERSIZOWT, ZhFE THEx OEBHFENTERLTEY, il
BTV TITHER LIEEINT VA, 22T, HHERKICETEERZAWT, HFRiP
LYV bOATAF VKT —NOFFCHT 2R RS 2FME L=, L LT, MAAPS
— FTEHERTWALUTO 20X EBWTHERIT-o .
* Ricou-Spalding MHARIE
« Saito OFEEAS
a) Ricou-Spalding O#rF (kARG IR WiEt2 3. 2
(2) |z

Ricou-Spalding MHERXIE, ERP~H AV z v FEEHEEZ L P LA A0 FERNS
Bohi-boT (EBREEIMAE -7 28), BHEORE (B2R) B AV zy MkoTz=y
FLArdh (BEiAEh), Y=y VERERESEREL L HICBN$5 2 L2 EEAST R
XThd, AOWIEF%HHE 3-8 27T,

INEAVP 2y bOTL—2 Ty FICEAT L0, BEOWE k) #AL Y=y b
It b A rENEEER, FOZ LA ERESGETALV Y 2y FERESHAIFE
TH5ELT, AEYzy PO oA A FEE (n/s) %, KA TELZTWS ((TE3-9
BHE),

WV

m,.,=FE P U
Py '

et o

s =Y bAoAy MR

U : Y= v bHE [n/s]

[
i
(0‘1
t

pg : Y= MEE [ke/n’]
Pw : AEE [ke/n']
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) EF S EFT 2 5iF {HSEEPT 3 5P fHEE S

Porous wall

Orifice plates

. Extension 10
13.0n. 562 chamber

|| ——No. 2 chamber

el

Froure 1. (e) Leeding dimensions of three chambers.
(b) Dimensions of extension to no. 2 chamber,

Entrainment chamber

No. 1 2 3
H in. 87 13 3
Din. 58 80 89

B 3-7 Ricou-Spalding M= b LA # 1 FEELEED
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183 BEAFHEHFOEINTMILES A ET T 27 M= — FICoL T (A3 BBFLE 32 V— FOEEERIZ20T)

) EF S EFT 2 5iF HEEFT 3 5F FHE B
o7
500 |-
&
400 =
o
--—-0 32—( ]
L
300~ o
€ - -]
€ ‘s
- 2
100~
o { 1 [ 1 1 i I | 1
o 200 400 600 BCO 1000 1200 1400 1600
£ (&)‘
dy \py

F16ure 5. Entroinment rate for isothermal jets. Experimental results: (a) @, air into air;
(b) +, propane and carbon dioxide into air; (¢), ©, hydrogen into air; (z_\., entrainment
chamber inverted).

#+[ 3-8 Ricou-Spalding ®HHBAF DM
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) EF S EFT 2 5iF {HSEEPT 3 5P fHEE S

Core Support Plate

g

|

Fig. 3. Molten debris jet breakup and quenching.

HE 39 HEMT TV OV 2y T L— 2T v T L7 o F O

MCCI-235



I RE, EA L

BB 3 S AR Bk

18R 3 BEAFHENROGHETFMICELET T2 7 P — FIZ20 T (513 EFRPLE a2 U — FOFZEFIZ20T)

) EF S EFT 2 5iF {HSEEPT 3 5P fHEE S

b) Saito OFEEA=RE
ZLA 1l HEVIEEEROPICREAY = v PEREADERIZLY, Yy oI L
— /Ty 7RECEATIHEBEIEEH L TWD, EBREEAHHE 10 IoRT, EBEFE,
ANERED ~40mm, ¥x v MEE 2 5~16n/s THH, EFHEL FR-11IcELDLHh, £
HicES& FTrempasE i,

L = Pivos 0.5
5, 21% (pﬂ) X E-

k':
- = The— K H — —
=R F:7n—FH e

L: Y=o FOFL—2T7To7EX [u]
Pxy FEE (0]

pj: Y=y MNEE [kg/n]

o i EIE g Tke/n®]

Vo bEE [n/s]

g : EAMEE [m/s*]

=R
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) EF S EFT 2 5iF {HSEEPT 3 5P fHEE S

Ny Gti— o

127

A7,

- [Unit: em)
i
L] R i
- |
i
2
- [ [ =
— T
| ]
4
I g_ A-A'Crem Section
| ﬂ: '1—_:__ [Test Section|
| | s :
= 1 >
= 8 = High Speed Vidso
{ :@: s | \\ Camers
= Glass Plate
Lucite Plastc Plate

/

B

T T T T

Fig. 1 JET-I experimental facility

FHE 3-10 Saito BOEBEER
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D ER{E, ALK O

i

&
] | {

o aiE)

) EF S EFT 2 5iF

{HSEEPT 3 5P

L/D - (pe/pi)**

10’

NN el | L1yl [ N AR

L1 1 11sd

10

1 1 aaal

poaa il

10°

-, X :Spunuretnl.u!ﬂﬂ.}

T TriIrrg

5T

- ) f
(Water jet into freon=11
10 / Initial et diameter

LA

10

LR T T 1T T TT10r T T 1
10° 10

Froude number, Fr

Fig. 8 Expermental correlation for jet

mean penetration length

{46 3-11 Saito & O ERRE R
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) EF S EFT 2 5iF {HSEEPT 3 5P fHEE S

c) RO AEICET 2 mEE
Ricou-Spalding ML, AV z v FOERPTONABREALBRSICESEERERE
AKX TH A0, FRIFLHEY = v bOKP TORTFLRSE~OHEAEOREROD,
ALPHA-MJB 58k, FARO-TERMOS EBZ dt&ICHBHEINHEREETT,
HbET Saito DR & OHELTT, Saito DHBER TR Y2y FOFL—2 T v 7RE
BEZONWAOT, Yy hOEALLHEEE TV v FENEFRMICED T3 L {RE L THT
fkElERROENTNS,

(a) ALPHA-MJB 8k
KPIE—EAT ADOGFEMDEAETEEERTHY, BESLEEL W HE&MFLMTE
HOERAVENRTVD, EBRER LHESEREOLESE M 3-12 RUME 3-13 277, £
BERL, Vv b L= T o7RELLTEMENTWEKIEE, BFEHE 100%E L
TF 7. Ricou-Spalding HHEZUZHIT AR5 E_0 Oflii, MAAP %ﬁ{D ERATD
ZLT, EBERRU Saito OB E L —HTABEENELR TS,

EEEO S L, HELONEILEREEREIZ
BRLETOTARTEEEA,
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o aiE)

Z)IEF/)3EpT 2 BiF

{HSEEPT 3 5P

fHEE S

{32 3-4 ALPHA-MJB 2B O IFEARAT 4 {1

ez R K R Vv ME TV oy MEE
' (kg/m°) (kg/m?) (m) (m/s)
MJEO1 10453 958 0.03 3. 05
MJBO2 T 1 0.021 2. 86

(i) AEMEE T8 — R~ A 500K TOfE% i

fE2 3-12 ALPHA-MJBO1 EBRFEE L o b

FEERO S B, HEARONFIIEEEEIC
BLETOTLHETEZHEA,
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o aiE)

Z)IEF/)3EpT 2 BiF

{HSEEPT 3 5P

fHEE S

£+ 3-13 ALPHA-MJB02 EEEEE L o gk

(b) FARO-TERMOS EB&

Kb R A R L R A T S e ERTHY, BE, EMESOREIIHE
35 DEAAVBR TG, EBERE LSRG RO 0 3-14, (5 3-15, (5 3-16,
B 3-17, HE3-18 ROHE 3-19 IonT, EBREREIAT — A AR BRTFLEE L
LTRERTNS, HERRE, SRR LA > TWBMTF B E < FELTH
5. 723, Ricou-Spalding MEIzs0 aH%E0 o] |remsncis,

{3 3-5 FARO-TERMOS EBkOBRaFRZHT &iF ¥

EEEO S b, HBAONFIFERSTIC
BLETOTLETEERA,
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1 3-16 FARO-L11 EBRFEE L o gl

1B 3-17 FARO-L14 EBRFEE & By

FEEO B, BRELAONFIFREEEIC
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{HSEEPT 3 5P

[ 3-18 FARO-L19 EBREE L o gl
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o aiE)

Z)IEF/)3EpT 2 BiF

{HSEEPT 3 5P

fHEE S

d) BT AF KR KRICHT DA LEIE OFREHR
Ricou-Spalding OFEBIE L TF Saito DHERIZESE, KEEMMEREOK T —/L2HE
L, KLV =y FEBRU Vv PEEEZ/ AT A—F L LTRALAEGREREI L= L0 R
16 3-20, f+E 3-21 RUYMHE 3-22 (2R,

B 3-20 Ricou-Spalding FAMIRIZ L 28 F{LBIEG D~ » 71

KGOS B, HEAONFIFRERTIC
BLETOTLRBEATEERA,
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hTna,

Mark-T BUEHMESR O = /LT # » 7 2B LT ROAMM FEIZ L A RERHMTEM 2 Thbh Ty,
FOPTAED BEOT 7 U OB Y OFHESITbh TW5, EMEILI D ZEAZTIZIZ, MELTSPREAD
a—FRERER TV D, EROIENY Z8)Zi, FRHETRE FRYks, EREEE)
FIZEETILERTWVS,

KEBNL T, FEL L ThEER L/MRERIES ) E8 %, FFARMFL 7=y FEBTHT
S>TWAYE HEMOBIE L KES, F7VENRYERICBSOTEETHL I L, BRHOILRY
I, K~OBEECLAERDOREZH L, FROOKEAFNERCIVHEREND Z LIRS

) EFH%EF 2 BiF a5 ER 3 FiF iR h
g4 wE@MPOIL) Y E5 it 3-1
ERMP DO TORER Y Sz T
LiRL®Iic
R ORLR Y EENCE L T, f#R4-1 CRTEROFENRERZIN TS, ZOPTKEEET| ERFLVBETFEFTHEF vy ET 4 KPIZETLEZSBE., EREFTIOKEICHT 2V v FEAE
BEAOHEBHOEN Y ICET 3 EERMRIT OV TUTICEET 5, HENZRE VD, B TBRRICEVTERFLO—HIZRELT 2000, ZOKESPERBE LT
KFICHET A LER NS, KEH T, KPP TORERIFLOIEN ) EBICSWTRI L, EHIHE
e 4-1 EREIES 0 (2B 5 A ERDT R LZBE OIS W THRAT 5,
E Y7 HHiE A0 AR it Ok
BNL"® KEH 2D Pb FIA, 2xw
SPREAD! CES 1D, 2D AT 2 b AR F— ) FFA4, vz b
CORINE™® P TR 2D 7 I o—ifh K4, 9= b
VULCANO SR 2D ayh K3
KATS™! KA 1D, 2D FI v bk FoA, 9> |
COMAS KA 1D, 2D al L KA
ISPRA EU JRAC 2D EVEES k54
S3EHT A x=—7 2 [ 1D, 2D HiEH (Do XAZLE)| FI4, 9= b
PULiMS™V 2D HESE4D (B.04-W0, %5) vy b
(1) Mark-TEUSHBERO Y = AT ¥ v 7 (B4 5 Prgghnbelbel SBIR FE O
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) EF S EFT 2 5iF

{HSEEPT 3 5P

(L 7= DB HIEE AN B 2 72 ]

(3) KTHOFERLAS b Bfge e

F72, KPP TOEBRMIL Y B8 2725 PULIMS EBRPIREFREIRLTWS, ZOEHTE, &0
KT = (KEE 20cm) ~FEME 72 Bi.0sW0; B&EMASE, TOEN EHNEE SN, EihE
BEMAE4-TITRL, EREFLHE 4107, KP~FA LZERMSORRS Y ORF 24T 4-8
IZRd, i, BlELET 7V BOMREME49 o7 d, BHELET 7V BIR3EEERL, 77
VBTEEZZ )V —FIEFEFFy o 7BREELTEY, AIEIHEEFEEL TWEFEEESS
%, 3BORTEEIML5-2mdyr—F (Y7 AF) BTEMIZZEL, PEBEENECHEEY
LBEELTWE, & EHEITRAIEETHSAETHS,

Ay x—F 1 KH T, HMBESY O RMESLE LT, SIE ERVISTbhT5, HExOF
B L imHM OMER (Bl 7y XA Z—K, H (NaNOs-KN0s) —35 7 1 1) TIEmRE, Eh
MESE AT A—Z, EMPOERVERCETLIT—FEROATVWA, ERDVPSHINLLEE
ZBOT, BEREECSZILEORPERENIHENELATEY, BRpOhzLY, —OZLEE
PEL EFoh, ME (BEH) CX-THREEESNSEME TS 8 AR LT,

EANBWREXR TiL, SPREAD EBMMIREF XN TD, BB L LT 20008 [cMBL LA
TULAAF— LAY, EMOETIRE, KE ERDERESLELIET, SHERIHERER
tk (—REBR L Rk 288, —RaBEREME 41 228) CHREL, BRHOILR0 %
BhicBAT 2 EMM AT —F ENE LT, EBEHEMR 42 IIRT, £, BRBPOIER LT
% SPREAD o — FABEEIATWD, GRYVEN TR LEEL, BEL L THESRULER
EEEEL, Bars ) — bR EROAF—L~DERFEEL, E& EHERV=RZALXD S
VAERRLZEIZLY, BRBOBEBHEELEBHESEFRDTVE, ([HE42 BB) 0T
TiE, MEEAEEELBABATHBAFELET 2 LEESATREY, EBT—22BERT L8
[RREEEL LTH%NBMMERERTVWA, ZRThRICHT 2 ERER L TR REOLE 1 4-3
lZmd s, En—EiRREhTna,

2. K PTOIEN D H® Iz A EBRMNMR L EE

Ay xz—F ESMTRIE (KTH T, KO CTOBEBRDILHS D 28 2785 PULINS KRB & £
LTWa, ZOEBETHE, BVKT— I ~FER L7 Bi0 W0, 544 A SIS, TOENEHLIESR
Lz, Kp~fAL-EE®RDIT, kEOBEEICLVE2ICEBL, HBEFEERVBAFERELR
ofz, BHEL-ERIFLEIE3EETRL, FRIPLETEL V2V — MIBEET¥y v 7HF
FELTHY (H2.1), ARBEESEEL TV ETESESHS, 3BORTBITHEL L. 5~2m D4
—% (ZZ7A ) BTEREL, PEABERENLECHEVWILEZ ST, R EMEITHAESETESL
HTHB,

AT =—FrEXTHKE (KTH) BV TER S SIE EBE T, BEm S Sh 58RI
BT, BEEOZILEOBIERINIBERLIELATVS, ERMHOFNIZLY, ZOZILEE
MREL EFoh, EERE (B%H) tXoTHREShIEREE TR ERHER L,

#[E Brookhaven National Laboratory |23\ TER &= BNL £8BEIZB T, HEHOBMEE
LIRS, BEREGES D ERCBWTEETHD LRI o Ty 5, BRHOIEEY X, K~
ORI L HEMDOREOER L | FRPOMESFHERIC L OHEREIND LERMTTORT
VB,

B S BYERTIZ3 VO TEM &7z SPREAD E5B M TiL, BUEEIE A58 658272 » - B & I ER Dk
DIEFELTEY, BERpOERY IETEERE L FRYOBAE CEEIhD STV,
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MWH— N AN—TRfFEE ¥ — (FIK) THEH Xhi KATS ERgBIPIRNTE, FRps LT3y
b (Al:0s # 150ke, Fe #9 150kg) AMER Xh, ERBHOFHEESLRE, AV ER (1D,2D) , KO
ME (2v20—F, ¥F73v2, a—FT47), KOFEL/T A—Z ZEMB O Y EEEHRIT
PhTwWa, EBREELME 44 RUSE 4-5 (27T, Al0: & Fe TIZEENRL VBT A0,
RO N % 2 BRI, JOIC AL A L, F&IT Fe ZHET 5 Z Liz X ) B bE@BH O
AR LEREBRBOINR D E5T TERBFEL RT3, EBFEFL 431077,
KATS-10 & KATS-11 O EBEHFILIZIERE TH D5, KATS-10 O H L 1m OKED 2 L THY, KATS-
11 OFEFFAFELEoTVD, WEOER VFEREMNE 4-6 (T8, Mi—2A0 L 5 ICERD
DHHEE S EE B A, BHMOEEC L b PRI Y ERICRBRERLE STV S,

CEA/DRN/DTP T#Tho#17= CORINE EEICLt, E#AYE (VY to—ifh) ZHEDHE L LTER
LT, KPP TOHEH Y EBEZ R 22 EREERE SN, 050 EROBEEESCERICEREINE Y 7 A
FOREIASLE,

FA Y OH—NAN—TZHEE ¥ — (FIK) 2B\ TER Sz KATS EBE T, Hm okl
HEREBIRE VRS, 80 BEEIREREREZHARY (BEHAKPEVES L EREESRD
272 3) 3 TVna,

CEA/DRN/DTP T{T#4o417z CORINE EBF Tid, BRASETHEVEL LTERAL T, EHTOZ S
A FEREBIETSEDICERLA LERBAERIR, TOFE. SRV ELEERLE
ZEREh, BN 7 A M LAEESERRENT:,
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FUNNEL JET IMPINGEMENT ‘

| POINT

WS AT

» . A S
R Rl o S
H ’m 1 i """:"."“'"-“"'-"“""'1-"'.‘."' T
H H LSl et by .
| o 1 E g
1 e 4
| I | Ve I T
a) b)
HE4-7 PULIMS EBREE OBEER P!
f#£4-4 PULIMS EBEH [21]
- R— PULIMS tests
El E2 E3 Ed ES
Melt material Bi;0-WO, | B;0-Ca0 | Bi;O,-WO, | BiyOw-WO, | Zr0,-WO,
& 42.64-57.36 30-70 42.64-57.36 | 42.64-57.36 | 15.74-84.26
Melt mass composition, % e 2 o : D
cutectic non-cutectic cutectic eutectic eutectic
Melt jet diameter, mm 20 20 20 20 20
Jet free fall height, mm 400 400 400 400 400
Initial melt vol L 3 3 10 6 6
Initial melt mass, kg 234 7.5 78.1 46.9 41.2
Tai™"C 870 1027 870 870 1231
Tug “C 870 1027 B70 870 1231
Melt Itl‘llptrl:‘lr( in the funnel 1006 1350 1076 940 1531
upon pouring, "C
| Water pool depth. mm J 200 | 200 [ 200 | 200 200
Water temperature, "C 79 78 75 77 72
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[He 7 IR RIEE AN EE 2 7]

#1[4-8 PULIMS EBRE4 & — A OEMELS Y EBO 2+ v 7EH [21]

+[04-9 PULiMS-E4 EBORELT 7V OiehEE B

Figure 40: The melt spread in PULIMS-E1 expeniment (side view). The volatile particle debris
have been removed while solidified core of the melt remained mtact

2.1 PULIMS REEIZEBWTAPIZET S H7-EY
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) EF S EFT 2 5iF {HSEEPT 3 5P fHEE S

ERROAPTOIL Y EBRICHT 5 EREHL R 2 1ITEET S,
FRARFIZE Y, ERICBT DKFICBT 2ERIPLIEN Y ZHRUBRIZUTOLED LE2
5B,

O FEFFETHY v 7 « TOBERIFOOIR Y ZBIZ ST
BEFFETEHF v 7 KR TOEBP.LOREN Y 28T, HRECoaMRER ERIFLO
ETHERBRIZEEIRS, ETFTHX v U7 4 KP~OFMPLETH, BREFLORE)
BRI T, BRSNSV BERES, EHRHHETHEL 2D, TO&K, FFIFTH
FrEToKEOBERIZLY, FRPLOB(LREHEMTSIC#->T, BENE DL
IZ XD EMERMEL 20, BRFLOIER Y ITEE S, TO®RFIET S,
@ EFFTHX¥ET 1 TOFRPLOBRIZONT
FEFFTH* v U7 4 RICHER L 2BBFLZoVW TR, BEFPTFEY Yy ET 4 KICETT5
BRIZBEWT, bk LcEsPcBEETIcEET 5L, 5OV FA PEMFRT S Z
LXicko, ZHEBOY 7 A FEERT 5. BRPLEISILERLZRFE Lifth LB
THHEEP, LI FALOTE2BHTLBENH5, BRIFLELa 2 V- FOMIE, £2F
BEBELTWVASDITIEARL, BHMNCESEEFICF vy v 7B EA TV S, ZhiZED, |
FnbBERBOTE~KPBAT S ZLICLoBHOTREERH D,
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S RRfE, ERUTEROEE GEEHITHOER)

11#R3 BEAFHENFOGHETMICHES A ET 7227 MEF T — FIZo0 T (13 w@Eod a2 J— FOFEEFIZo0nT)

ZFFHHEEF 2 BIF HEEFT 3 5F R H
LS5
- EXPERINENT=CALCULAT 10N
= : No.14 #£2.1 ER&fogs
S No.18
5 PULMS =8 S3E Ehe BNLER SPREAD #5% CORINE %8# KATS S8
a 1.0 (Sweden) (Sweden) waa) (Japan] (France) (Cermany)
_.¢. EERIZE MR an in. 2D 1D, 2D in, o 9O (197 Ha 1D, 20
: No.24,25 iBREtATE BiZO3WO3, it | ow FR Hn, o [ K Steel, i IEESEE. K | ron, o
- B203-Ca0, 7 WaND3-KENO3, Oxide. 7
g [Fozl Fin
= EREETE, HE | 20 3m 310 liters ~1litars 1~15 liters 50 liters 140~160kg
= 0.5~ - SRR S sTo~1027C | 801200 TH (GioRes : | Loai-1025% | T 2,450
= No.2 & 28036477 327.46°C)
< : P p prep—— = e P v
g O NO WATER SUPPLY TREEHD AFE ;; ;c:;nm FEERA T ERA rjg?:é/‘;zlsm EFERA T EERRLA T
® WITH WATER SUPPLY AF 0.2m 4.5~7.5cm T TH T Lem
UD 1' 0 15 = Fi¥x o b BHADEEDS DR

SPREAD DISTANCE IN EXPERIMENT (m)
{4 4-3 FERRAILAS V BEREC KB & AT IO P

3% 4-2 SPREAD EEas(f 19

st | iatt Mads Super Slit Floos Nozzle Water Water
e | :k';l"" Heat ¥idth “ l"".’ . piam, pepth Added
0. e sAaterial
% (K} (m) wre {mm) {mm)} Position *

1 95. 0 133 0.15 Concrete 70 0 -

2 7.5 11 1 | ] 0 -

3 24.0 149 [ I 30 0 -

1 43.0 115 0. 05 I | 0 -

5 19.0 110 I 1 0 -

[ 66. 0 107 1 1 40 0/

i 115, 0 1356 I 1 1 0 -

8 66, 0 112 | 1 1 0 -
9 94. 2 110 0. 025 | ] 0 =
10 60, 2 86 0, 05 Mg 1 0 -
11 93. 4 122 I Concrete 40 0/C

2 67.0 115 1 1 1 40 0/C
13 93. 1 116 0. 025 1 | 40 0/C
14 65. 1 130 0,05 1 70 0 -
15 63. 6 133 I I 30 0 -
16 116,0 131 I 1 1 0 -
17 106, 2 171 | 1 1 0 -
18 108. 8 158 I 1 1 0 -
19 61.9 108 0, 025 1 1 0 -
20 64. 0 91 0. 05 | 10 0/C
21 69. 1 107 1 | I 10 0/C
22 65, 0 90 | 1 | 70 0/C
23 60, 0 94 0, 025 1 I 40 0/C
24 65. 0 1256 0. 05 | 0] 0/C, 1/(
25 63. 8 Gy I 1 Spray 0/C

* 0/C: Outside of Cylindrical Region 1/C: Inside of Cylindrical Region
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ZNEFHHEEF 2 BIF HFEEF 3 5F GEpE: ki)

(2) EPR 37 ¥ % v F ¥ OB 0 (CHb 5 ZREI IR W31 2.4z

CEA/DRN/DTP TfTdiii= CORINE EEPICIt, ERAME (VU to—fh) ZHdEHE L L TER B
LT, AP TORED D Eq AR5 EBAER Sh, #2080 EROBEEELERICER IR 7 A
FOEESRFE~LhT,

MA—NAN—TFFEE - F — (FIK) TEHE Sz KATS ERPIEMNGE, HHmL LTir iy
b (Al:Os #9 150ke, Fe #7 150kg) A3ER Zh, E@BORHHEELEE, 30 BK (1D,2D) , Ko
ME (av2 )=t ¥5 392, a—=F4v7), KOHEEL/TF A—F |(CEMY O ) ZEBT
bhTw5, EBREBLFE 44 RUME 4-5 (277§, Al & Fe TIHEERELR Y RBET 270,
EEmh OO % 2 @ETakiT, BN AL ASHH L, &i&iC Fe 2K 5 Z Lok v B {khiEmp o
A L eREBH O 25T TERNTEL RoTW5S, EBEFEME 43 10RT,

KATS-10 & KATS-11 OEBEFILIZIERIE TH D05, KATS-10 O H L 1o DKIEV 2 LTHY, KATS-
11 OFEFFARFELE->TVD, HEOES VEREMHE 4-6 (T8, Mr—A0 L ICERS
O HEERLENROESE, SHMOEEIC LTRSS FEc22@FRLE-2TWV 2,

Reaction
crucible

Orifice

Melt confainer

Iron spreading

FHE4-4 KATS EBEBEOBER )
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18R 3 BAFHENROEHTFMITRS > £7 7 2 27> M= — FICo T (53 BB LL =2 Y — F OREEEIZDNT)

AT EOHR)

e

(
& (REHHOME)

(EERYEER L)

) EF S EFT 2 5iF

HFEEF 3 5P

fHEE S

(iD)
f+E4-5 KATS EBOID 2D QLAY RO EER

(2m

f+224-3 KATS ESrEMF L0030 BBl (BMLtiE®ty, 1D fEp) &

Mass in Tempera- | Pouring rate (l/s)
Test# | Substratum | channel ture Meit f Length in Spread(i:g length
(kg) (°C) Time(s)
KATS-12| Ceramics") 186 2027 127-0lsin10s 11.7
KATS-14| Ceramics*) 176 1967 2—+121sin37s 7.2
Concrete
KATS-10 | 1mmwater | 179 2037|124 —0Usin 10s 6’51:‘ ’;’f;.:‘f’r':m
(Epoxy) :
Concrete 9.5 m first Front
KATS-11 Dry (Epoxy) 183 2062 12.7 - 0lsin 10s 68 ' ik TGt
KATS-13 C°g°r;a‘° 185 2052 |12.7—0Vsin10s 75
*) Cordierite (Alz03 37 wt%, SiOz 52 wt%, MgO 6,5 wt%)
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£

AU x—F 2 KTH TH, BRSNS ONMRESL LT, SIE EREBTbh TS, ExOFE
W L SEMOBREE (Fl oo XA F—Kk, #H (NaNO-KNO:) —/35 7 1 ) TrEMBIRE, Hi
MESE AT A=, GMPOERVERCET 2T —FPRONTVWA, FREPHHINLIEE
ZEWT, BEEOSILEORVIERINIBERBELATEY, BRPORNIZLEY, Z0Z2ILER
AELETFER, ME (D) CLoTHREENIERE TR EEE T LI,

F7=, AP TOEMBIL Y ZBHEFLD PULIS EBPIBEREIRLTWS, ZOEBRTIE, B0k
T (KR 20cm) ~FE@E L7 Bi 0o W0, S&EMAZYE, TOER Y ZHBHEBIN:, ZREEY
1B 4-7 IR L, EBEGHLAR 44 07T, KP~A LI2E@S OfE) ) o7 %45 4-8 125
T, £, BlibLEeT 7V BoERENR 49107, BELAET7VBII3BERRL, 77 URT
HEary 7 —EEFETFr v 7REELTEY, AXBESHEEL TWETEEESHD, 38
OBETRBEMO L-2m O r—% (77 A L) BTEMIERL, PRABEISILESCHEEVLEEEH
TWa, REMEIFHAEETESAETH D,

ZNEFHHEEF 2 BIF HFEEF 3 5F GEpE: ki)
100 T - T
75k ! § H H KATS-10
— SOM. i__._ 1 ! concrete, epaxy-coated
3 -— 1 ——
.E. 25; \ I rmldlwater /—
= F P avmesragus -
?1m i N r ; } "
2 75 : : ' KATS-11 ——
%E 50'-"""'-‘hh"""'“““?—-*auuh . - concrelo, epoxy-coated
s 5l ! ! \ oy |
OB LR | - o
Channel length [m]
fE4-6 KATS EBOKOFEOEE (BLHEsy, 1D f#£3n) &
(3) KTHOERREILS v Brgge e Wi 31 2.0z
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- ¢ ERA, &mxuwﬁwma(
: REMEEH,
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H s AT L WP "l’fﬂj'{

BLBOME (ZE2MEE: L)

) EF S EFT 2 5iF

THEEERT 3 5P

fHEE S

FUNNEL

7]

| JET IMPINGEMENT

POINT

2m
-4 -
: §
|
a)
fE4-7 PULIMS EBREREORIERE
{+#4-4 PULIMS EBR&E(F (21)
Paraneier PULIMS tests
El E2__ | E3 Ed ES
Melt material | B,O-WO, | B,0,-Ca0 | Bi,0-WO, | Bi,0,-WO, | Zr0,-WO,
42.64-57.36 30-70 42.64-57.36 | 42.63-57.36 | 15.74-84.26
Melt mass compaosition, % e
culectic non-eutectic culectic eulectic cutectic
Melt jet di mm 20 20 20 20 20
Jet free fall height, mm 400 400 400 400 400
Initial melt vol L 3 3 10 6 3
Initial melt mass, kg 234 7.5 78.1 46.9 41.2
Tws 'C 870 1027 R70 870 1231
Tug “C 870 1027 870 870 1231
Melt tempcrl:n.rt in the funnel 1006 1350 1076 940 1531
upon pouring, "C -
‘Water pool depth, mm 200 200 200 200 200
Water temperat 79 78 7S 77 7
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)R+ /1%ErT 2 BiF JHEEERT 3 BiF fHigER
(5) FERREIOALHS D REAT 027 281 0] [40] 3. KPTOIAH D EBOPEER CHEREA
GRS OILR D ZRORITOT=DIZ, ErOTo— FEREShTWD, EER LOEMRE | (1) AP TOBERPE.LIES D S OHE
45l T, Zhoofifia—Fit, EBTF—FETICRIENThhTW1a, £, EBLEH TEH7 L ad bl LERIEOE, K PICET T 2BRICEBV TS MAHE L, Kok
FFLEBEESIT A=) L VBIORELITDA TS, okl RORBTEFFETHY v E7  RICHERMT 2, EFRTHF v U7 (RICHERL2BERPLE, &
FAOEETEYR P, RFFTHF+ U7 4 ARUVKER THRM EN S Z &L TEESES, 2B THER
DixEETS,
3% 4-5 BB Y EB O o— K PULiMS ERIC LV BRI, EFFETHY v E7 1 N TORKNRERIFLOILSBY O
Code Country Model characteristics RESHE, BTFOATA—FICLYRESND EHEROND,
CORFLOW # Germany 2D - mechanistic » 30 BT
CROCO France Simplified (ISPN) ERIFLEKEOBERZICLY, BRIFLICITKPEES2BEANEL S,
LAVA # Japan 2D - Bingham fluid * HEAS 0
MELTSPREAD * USA 1D - complex physics and chemistry Rl EICEEENT=7 7 A M- L 2HEDEVRE 2 L, RUGERF OB T2 iz kb,
MECO Germany Mechanistic (Ruhr Univ.) ERIP.LORESEM L, ERFLOERY Z2MF+T 3 H8E LS,
RASPLAV / SPREAD Russia 2D - hydrodynamic
. Srten . — EROLBY  BRIFLOINY OXE SI1%, BRIEDL & KOBEEC X 5158 ORI H O
L _france __| phenowenologicel (CEA/IRM Alr—n &, BRELOBILOBEA r—L & OBAIE > THRE D | LRSI ) 255
e N Sh, HEVEBRLFICEKLTLEY, BENE hid, i3z kaE{ 2alEmL 25, B3.1
EUE 3. 2 12l EOEBO#EE 2R,
a) ZRFTERDILH Y ARATH BIR B ORRHT

TER O ) EiE =R T TFE L 2f b H 5, FES1LCTRT LB BREAART o—F
SAMPSON®OF 7 VBV EL2— 4 (DSA) &2 ER LT, ABWROBHERTAZNL
LizBiaF 7 VS0 FHEEER L TV A, EmIC200md KL H D5 (Wet M)
T, HEEREEE T U 1 AOREAEEL T, £FUHYOBEMPLBST AL (f
BHE. 3m) ~FETIT523B50OEMP.OOE EOIR Y @EEFMHEL TWA, FEICKBEETS
BETHL, BRFLEETUBICEKL TF A LOFELEICTHEAY, BRSNS ST
400~500mnf2fE L 2 DFEREF/ TS,

MCCI-262




T B, i?ifﬂiiiﬁiﬁiﬂwmi%If%é‘l’ﬁ'ﬁﬂ)i:_ﬂj&)_

B4

MREFT 3 B4 A NERONE o
(18R 3 EAERGHEOEPHFMIES > £ 7 72 7> M= — Kol T (13 BBEed 222 Y — FOEEEEIZ 20 T)
%) |IFTAHRERF 2 5P HFEF 3 FP tREH

120

il | v RFFEH
S g — YF&7»TH
# 80— —~ \ 7
- ~ -
E 60 o & R
% l 7 — Casel(Dryff, ~F 2204100 T)
Bwoqg—F - =Case2(Dryi#, RPVS Fifith F) msn am
N 20 W2 Case3(WetH:, <7 Z# AL F)
L = - Cased(Weti# RPVH# F &% ) ==

0 - T .
0 100 200 300 400 500 600

F8 TRl e B Pl Py 1) v

3.1 BRPLOETHLILNY IZE 5 EE

£l 75 7 (s)

5 4-11 ABWRZ#5IC L= SR TERE O 0 SEEE £6] (SAMP SON=—F) [

BRIEH comzs

E{Elz & HMBIEHR

EE~omEz  PRE

3.2 ERIPL OIS Y IZHED BRER UK FHEE)

MCCI-263



AFEFT 3 5IF AR ik

18R 3 BEAFHENROGHETFMICELET T2 7 P — FIZ20 T (513 EFRPLE a2 U — FOFZEFIZ20T)

) EF S EF 2 5iF
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b) A& —1U 1 ZBl%ERAWi-iERS L D HEEE

(3) 1z L7z PULIMS EB OB R A T, KB TOFEMS O D EHL R 2 25— L VRIRE
FEZhTwa®Bl, Zhid, BEHORWKERZEEICET LEEEMBOLEL D FELEEOFEHE S
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