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Abstract

Thermal diffusivity of simulated DUPIC fuel was measured using Laser
Flash Method in the temperature range from room temperature to 1350°C.
Density of simulated DUPIC fuel used in the measurement of thermal
diffusivity was 10.16 g/cm3(94.2% of theoretical density) at room
temperature and diameter and thickness were 10 mm and 1 mm,
respectively. Thermal diffusivity decreased from 0.01857 cm2/s at room
temperature to 0.00523 cm2/s at 1350 °C. Thermal diffusivity of simulated
DUPIC fuel was lower than those of UO2 and simulated spent fuel. The
difference of thermal diffusivity between simulated DUPIC fuel and UO2 and
simulated spent fuel was high and it decreased due to temperature increase.
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Fig. 1 Schematic illustrations of radial heat flow methods used to measure

the thermal conductivity of solid, in which x denotes position of

thermocouples and <-> denotes direction of heat flow; (a) unguarded

cylindrical, (b) guarded cylindrical method, (c) spherical or ellipsoidal

method, (d) comparative method, and (e) directing heating method. ••• 10

Fig. 2 Schematic diagram of unguarded cylindrical radial heat flow

apparatus 11

Fig. 3 Top view of comparative radial heat flow apparatus showing the

thermocouple location in the central specimen and in the external

material of known thermal conductivity. 12

Fig. 4 Schematic diagram of test section set up for measuring thermal

conductivity by the calorimeter method. 13

Fig. 5 Schematic diagram of guarded hot plate apparatus for measurements

at room temperature and below (a) and at higher temperatures (b). •• 14

Fig. 6. Variation of Specific heat of simulated DUPIC fuel according to

temperature 23

Fig. 7. Variation of thermal diffusivity of simulated DUPIC fuel according to
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Fig. 1 Schematic illustrations of radial heat flow methods used to measure the

thermal conductivity of solid, in which x denotes position of thermocouples and *-*
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Table 1. Thermal diffusivity of simulated DUPIC fuel

Temp.

(K)

300

373

423

473

523

573

623

673

723

773

823

873

923

973

1023

1073

1123

1173

1223

1273

1323

1373

1423

1473

1523

1573

1623

1673

1773

Thermal Diffusivity(cm1!/s)

Simulated

DUPIC fuel

0.01857

0.01715

0.01594

0.01488

0.01392

0.01201

0.01280

0.01187

0.01127

0.01083

0.01011

0.01002

0.009356

0.008618

0.008414

0.00834

0.008012

0.007752

0.007299

0.007158

0.006756

0.006459

0.006131

0.005836

0.005451

0.005257

UO2

0.0324

0.0232

0.0172

0.0141

0.0112

0.0094

0.0084

0.0072

0.0067

3 at% BU

SIMFUEL

0.0226

0.0175

0.0138

0.0118

0.0098

0.0086

0.0075

0.0067

0.0064

8 at% BU

SIMFUEL

0.0172

0.0138

0.0117

0.0100

0.0088

0.0078

0.0069

0.0062

0.0059
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Fig. 6. Variation of Specific heat of simulated DUPIC fuel according to
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