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Thermal conductivity measurement of sintered Vibro-packed fuel (3)
-thermal conductivily measurement —
(Document Prepared by Other Organization, Based on the Contract)

Mineo Mizuno™, Yuji Kosaka™, Shinta Ogawa™
Abstract

The measurement method of the thermal conductivity has been studied or the sintered UO,
particies bed to investigate the necking effects on the thermal conductivity of the Vibro-packed
fuel. In 2002, an experimental study was carried out in order to survey the sintering condition of
UQ; particles fuel bed. The thermal conductivity measurement apparatus was constructed based
on the Plate Comparison Method in 2003. It was certified that the test sample could be heated
up beyond 800°C and, the temperature difference of the sample in thickness direction could be
controlled in a range of 50~250°C in He atmosphere at latm.

In this work, two disc shaped beds of UO, particles are sintered in the different conditions so
as to make the difference of the necking ratios between the two beds. Thermal conductivity of
the beds are measured using the thermal conductivity measurement apparatus,

The characteristics of the measurement apparatus are surveyed using quarts glass disc as a
standard sample. The results indicate that the error of the thermal conductivity measurements
become larger above 700°C of sample mean temperature. It is considered that the error is
caused by heat loss from the sample in radial direction. However it is confirmed that a mean of
two measured values which were measured by exchanging relative position (upper or lower) of
the measured sample and the standard sample showed good agreement with the reference data in
600~800°C.

The experimental results show that the thermal conductivity of the sintered UQ, particles bed
of which the necking ratio is 37%, are in the range of 1.96~2.05W/(m*K) in the temperature
region 600~800°C. These values are larger by 13~16% than the thermal conductivity (1.74~
1.76W/(m- K)) of 0% necking ratio UO, particles bed.

Future tasks on the thermal conductivity measurement of the sintered UQ; particles bed are
proposed as follows,

@ To expand the data base concerning to the relation between necking ratio and the
displacement of Vibro-packed fuel layer thickness during sintering,

@ To improve the evaluation method of the necking ratio of particles.

® To improve the apparatus in order to measure the thermal conductivity of the sample in
higher temperature region(up to 1000°C) and decrease of heat loss from the sample in
radial direction.

This work was performed by NDC under contract with Japan Nuclear Cycle Development
Institute.

JNC Liaison: Plutonium Fuel Technology Group, Advanced Fuel Recycle Technology Division,
Waste Management and Fuel Cycle Research Center, Tokai Works JNC

3% Nuclear Development Corporation.
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#3111 R-FRERREYER UO b F ORUERT — ¥

. s+ BEE D BrEfHE Eh g2 E oM B
M (@) (um) (m?/g) ¢ (%TD)
BT BERS (R E #190 500~600 0.008 2.00 94 85
# 321 KT BErE B ERR RN
BE—W R AR YRR Al R s U
) _ BEgEE | 2B | AW FHE
WE4 | BRER e i e s
AR EE Lsbms | mp & ‘RS | FEEE = FeIE R
°C) (%) (mi) | (kg (MPa) & (mm) (%)
B RS
H g * 1700 Wb 30 500 | 6.93% 99.0 6.30 | 626+
BB
E gfﬁ; 1700 0 30 | 00 0.0 200 | 622 | 6347
R RIS DS S I FRERBIEREE TS 60 EE LT,
P SSRESTESIT Ar+5%H: 12— (39 80mL/min)
T % amE/ LEERGRETEE 7 07em? K0 EE
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EREE | BT | AT z;g 1 E A TR TTERWERE | FTEBRRSEET
SAER A i WE | A 5 MR TOWER | OBEXLENEE
(min) | (kg) | (MPa) | (mm) | (mm) | (%) | (mm) | %) | (mm) | (%)
R RS EQ 30 | 500 | 693 | 630 | 032 | 51| 048 | 76 | 016 | 25
BT ED 30 0 0.0 | 6.22 0 0 0 0 0 0
#8923 WFREREOEIECERMERER
oy || oA et et
B T mr e e '
(mm) (& (%TD}
(mm)
B O 6.30 5.79 28.60 63.8*
Ry T ENE)) 6292 6.18 28.96 Ja St

* BR (2860g) /B (1.52X 7 X0.579 cm®) /HEFHEE (10 96g/cm?) X 100=63.8%TD
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HF RO 5.86 - 27.56b - 60.0M
(T RERRE) ' “

*1 KPS

UQ: BBEHERE 1096 glem® 2 A LT TRICL hEHE
BT E® (FRD) 27.14g/(1.6552X w X 0.552¢m?),” (10.96g/em3 X 0.9485) X 100=62.7%
BT HERER® (M) 27.55g,/(1.552X 7T X 0.585cm?),” (10.96g/cm® X 0.9485) X 100=60.0%
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