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Thermal Insulation Improvement by Laminated Adiabatic Structure
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Abstract

Recently, aluminium usage in the automobile industry has been increased cause of its lightweight. The aluminium has a melting-
solidification process in producing line and another melting process was needed in manufacturing process. Two times of melting
process for making ingot and casting not only makes the loss of time and money but contaminates the air with Sox, Nox. For this
reason, the holding furnace with laminated adiabatic material was developed. This holding furnace can deliver the molten alu-
minium directly to the industry needing molten aluminium. Recent holding furnace has above 15°C/h of cooling rate and that causes
solidification of molten aluminium. The ANSYS software was used to analysis the heat transfer. The adiabatic materials were lam-
inated with optimized arrangement and holding furnace shape was changed with optimized modelling by ANSYS analysis for
reducing the cooling rate of molten aluminium in holding furnace.

Key word : Holding furnace, Laminated adiabatic structure, Thermal insulation, Temperature reduction.
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Table 1. Chemical composition of ALDC12.
Chemical composition (wt%)
Cu Si Mg Zn Fe Mn Ni Al
273 1099 0.144 083 1.12 0.156 0.08 remanant
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(b) Measurement point

Fig. 1. (a) Schematic drawing and (b) photograph of holding furnace
and the temperature measurement point at later works.
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Fig. 2. Temperature measurement point for heat insulation furnace.
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Fig. 3. Temperature distribution of measured point in the heat insu-
lations at Fig. 2 (Pouring temperature: 710°C).
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[—=—Molten aluminum Tem perature] Table 2. Material properties from analysis results.
740 P C K
\ (kg/m®) (J/kgK) (W/mk)
%)
< 720 L \ Ladle castable 2150 700 0.09
g ~ Ladle castable 2 0.07
& ~. Heat insulation board 600 800 0.055
“g’ 700 | S Heat insulation board 2 0.007
L]
2 \-\_ Heat insulation panel 230 800 0.005
a0 \-\_ Ceramic paper 192 1046 0.03
I S Ceramic wool 500 900 0.01
0 20 80 120 160 200 220 BTU - Block 192 837 0.35
Time ( min) High strength castable 2900 700 24

Fig. 4. Temperature of the molten aluminum in the heat insulation
furnace (Pouring Temperature: 740°C).
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Fig. 5. 6 kinds of lamination method.
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Fig. 7. Temperature distributions along the thickness from ceramic
paper to middle of holding furnace castable.
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Fig. 8. Temperature of surface of holding furnace shown Fig. 1(b).
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(a) Existing model and heat analysis result

(b) Developed model and heat analysis result

Temp. of existing model Temp. of developed model

column 11213 4 column_| 1 | 2134
1|686|686|686|677 1|684|684|683/662
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4|685(685/685|684 416831682|681/678
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rows rows

Fig. 9. Temperature from result of heat transfer analysis (a) Existing
model (b) Developed model.
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