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Temperature Distribution Analysis of the Capsule with Multi Holes
Using ANSYS Code
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Abstract

Specimen holder in a capsule for material irradiation tests has often multi-heles, This tvpe
of capsule can ke considered as a heat source because every part of the capsule is heated by
gamma flux in a research reactor, In this study, specimen temperature in the thermal media
during irradiation was first evaluated with a FEM program, ANSYS, The results for 97M-01K
capeule were compared with experimental data and numerical data obtained by Heating 7 2f
code, respectively, These three ewaluation methods showed well coincident results so that the
approach with ANSYS program will be applied to ewaluate warious cases of capsule desizn,
which will ke useful in the design and safety analvsis of the capsule for material irradiation
tests,
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Takle 1| Geomefrical dimensions of the capsule with multl holes

Descriptions Svmbol Dimension(mm )
Cuter Hadius of Capsule Feaa ann
Immer Hadius of Capsule s 8.0
Cuter Hadius of Specimen Holder Fa PAR
Inher Radins of Specimen Helder F; Variakle
Specimen Radius Fa Variable
Number of Specimen Hole m Variakle
Distance between Central Haole and Specimen Haole a Variakle
Distance between Holder and External Tube Gapl 0.1
Distance ketween Holder and Specimen Gape 01
Table 2 MMechanical and thermal properties of the materials with termperature
| Temp(® ©) 50 100 200 300
Material Property
Young's Modulis Al080D 53,96 ER A1 BR 16 34,48
(E) GPa S1J5304 200 194 186 179
Thermal Expansion Coeff, A1050 234 2348 245 Z5 5
(@) 1x=107%C SUI5304 150 160 17.0 19.0
el Gty | 08| | e[ A |
Cd Wi - °C He 043 | 01747 | oz043 | 02336
IMass Density A1080 2710
(o) ka/m® 315304 THG0
Foisson’s Ratio Al080D 033
(vl S1I5304 0.30

Takle 3 Heat generation density along asxal direction

Axial Coordinate(cm) SUSI040W fom ™) A10600W fem™)
1125 3940 #0 Rd
2475 37.00 £1.70
36825 33.30 2000
6175 21,00 1540
6525 1900 9.10




External Tube

Fig, 1 Geometrical shape of the capsule Fig, Z Model of finite element on the
with multi holes capsule with multi holes
350 — T T T T T T T 1
T T T T T T 300 F-
250 T T T T T FR——
+ Heating 7.2f
T o  GengTC ~ 250 F
2009 Af---- ANSYS O
— L | ® Exp., 3rd 2
8 io-__ i o *  Heating 7.2f % 200
Tso |  Ssgey g 4| ¢ GengtC 5
=] 1 NI | S ANSYS Q
® 4 : £
g_ i o D 150
Lo g ! = |
gloo— Rt B A |  Sthstep -
= k] Ri/R0=0.2
N 1001 RaiRo=0.2 7
5 | 3 I a/Ro=0.6 1
50  g=0°
0 R | R | R | X | X | X 1 " 1 " 1 " 1 " 1
0 5 10 15 20 2 0 0 5 10 15 20 25 30
Radial Coordinate(mm) Radial Coordinate(mm)

Fiz. 3 Radial temperature profile of Exp  Fig, 4 Badial temperature profile with
HEEl.ting ?Zf, G’EI"‘IGTC, and ANSYS warious Specj_lmn numbergl: I5‘:|:|‘:':|



350

T T T T T 280 T T T — T T T
_____ m=4, q=45° 5th step 1
m=6, ¢=30° 270 |- iRo=02 | m A
300 e s G Ri/R0=0.2 m=6 I |
~ e =8, q=22.5° [ Ra/R0=02 | ___ o
0 I 260 T~ @Ro=0.6
O 250 -] - o . ]
o S o .
T T~ T 250 S\ -
5 | N = ~ |
i =1
® 200 - ! Y . ] T
o o . B 240 —~—— ]
g_ -—-\___\____ \.\I\\_\\. S |
e
— 150 [ “'i 4 E 230 | 4
5th step I 220 ---"'---___ |
100 b Ri/Ro=02 J DAL
Ra/R0=0.2 \ 1
) 210 -
a/R0=0.6 \
Sl S S S T S R DAY, SPU ENINN PN RPN RPN U S
0 5 10 15 20 25 30

Radial Coordinate(mm)

180 160 140 120 100 80 60 40 20 0

Circumferential Coordinate(q)

Fiz. b Radial temperature profile with Fig B Circurmferential temperature profile

various specimen mimbers( @ = rim™)

140 T T T T T T T ] — T
T i
_____ m=4 ’/_, 300 Ri/R0=0.2
m=6 P Ra/R0=0.2
120 L| = m=8 nd ] a/R0=0.6
— / el 250 [ —°
o Ig e ~ q
e 7 .- O
= / e o
2 L T
~ I é 200 [
oo A T g
[T Ay
L. 150
§ F---7 ),/ 5th step lq_E"
T / Ri/R0=0.2
80 - J Ra/R0=0.2 - 100
,'/ a/Ro=0.6
L e
/',
L. 50
60 PR T [ [T TR SN T [T [ T S 1 N 1 . 1 . 1 . 1

180 160 140 120 100 80 60 40 20 0

Circumferential Coordinate(q)

Fig, 7 Circumferential heat flux profile

around a specimen

around a specimen

0 5 10 15 20 25 30
Radial Coordinate(mm)

Fig, 8 Radial temperature profile with

wvarious heat generation Jdensity



350 — T T T T T+ T T 1 FIETE e
----- shape=circular
300 | shape=rectangular .
————-- shape=complex
p 250 P — - P
1 T
% 200 [ i | | 1
3 — |
E 150 |- L““T 1
5th step
Ri/R0=0.2 211,074
100 - Ra/R0=0.2 i e
| a/Ro=0.6 \
0
so| 970
1 1 1 1 1 1 1 1 1 1 1 -
0 5 10 15 20 25 30
Radial Coordinate(mm)
Fig. 9 Hadial temperature profile  with Fig., 10 Temperature contour of the

various specimen shapes capsule with multl holes



	분과별 논제 및 발표자

