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[CHT} + [KIH{T} = {Q 1)

(k] : Conductivity matrix
{Q} : Heat flow rate vector
{T} : Nodal temperature vector
[C] : Specific heat matrix
T : Time derivative of {T}

WA 0 2 vhee] Fo] Lot A5 ulAF 9 AL o] 5l Slolek
1) Temperature—dependent material properties

i) Temperature—dependent film coefficients

iii) Using radiation element

iv) Temperature—dependent heat sources (flow of flux)

v) Using coupled—field element

[C], K], {Qt7} 259 &= 2xof uel W3l Aoz vy 9 Ad

[C(DAT} + k(DT ={Q(MD)} 2
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k(MHT} = {Q(MD} (©)
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# 1. Initial condition setting of analysis method

Case x| 2 2% EVIEE, HpE
©) ANSH AR Known A 2Hof| 7| 25 FCt
Zz7| 28 UX|Q 2= 22T+ Y- ot
® oIR5Hx| or2 ZHO K x| k2 A<o0|C},
=20° = oT nown [|C]E§E(§O‘|§ 25 5'—;‘7;7" E—l‘% )T':gl
NODEY| 2% £71S &Lt
_ HA A o142 o0l 2] 258 78
QUS| U2 HO ° R
© US| A2 E? Unknown C} 7S TS HMS it

Fdlof ARE-=l E-4d 2] (Material properties) & & 29} 2o 3|4 2dlof A 8-2 7 337} 7t}
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H 2. Material properties

: - . ) Heat transfer coefficient
Material Specific heat (J/KgC) Density(Kg/m) (W/mc)
crucible 698.06 3000 38.38
B-1 1100 700 0.198
B-5 900 800 0.268
SK34 740 2150 02
Cerac wool 900 500 0.256
KCC ceramic board 800 600 0.209
LB128 1100 700 0314
Air 1000 12 0.027
S45C 500 7850 15
CRESTO-60 840 1000 1
copper 385 8000 384
SALC \ CRESTO
Cerac wool’ 3 = Applisd air temperature 25
-5 B - LBI28 Appbat el Sy Copresusdeind outside]
B-1 R ‘ crucible
Cerac wool —fu/t- ‘ | heat source temperature 1300°C
. A \ Heal pipe
/f . - s 20 Applied thermal conduction NN
KCC L:mami: I}u:fz SKia I

&l 3. Display for material properties

J&l 4. Loading condition and boundary condition
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H 3. Measurement data of copper melting time
AELA 20054 68 282 (CHY &diE - 500kg/ch)

2l AlzZt SollE MEX|EA AlN| M AH[
1 45HR 500kg
2 2.7HR 500kg 200kw 295kwh
3 26HR 500kg
Total 9.8HR 1500kg - 197kwh/ton
o oAzt 326HR
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