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Temperature Analysis of the Cylindrical Structure with
Multi-Holes of HANARO Irradiation Test
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Abstract

During the irradiation tests of material and fuel rod, all components of the cylindrical structure with multiple holes act like
heat sources due to high gamma heat and fission heat. The objective of this study is to formulate the general solution for the
temperature distribution to estimate the thermal integrity of structure during irradiation tests. For the temperature distribution
analysis, the two-dimensional heat conduction theory is used. The unmerical analysis is performed by the commercial finite
element analysis code, ANSYS 6.1. If the cylindrical structure with hole number would not exceed three holes, the analysis
results and finite element results are good agreement together.

For the structure with four holes, the discrepancy between FE results and analysis results of the structural temperature
distribution is increased.

keywords . temperature distribution, cylindrical structure, irradiation test, multi holes, two dimensional, finite
element analysis
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18] EA4AE YR Yot e R dA] H 2 Meachanical and thermal properties of the
4, Cladding, Support tube, Outer tubeol A cvlindrical structure with multiple holes
A defA oM e €& T et Material SUS316 | Pellet | NaK
Young's modulus (GPa) 197 89 0
. AN Mass density (kg/m’) 8000 | 2700 | 800
w1 18 2004
134004

- ’ Poisson’s ratio 0.30 0.33 0
: : Thermal eonductivity (W/m -T) 14.00 215 {27.00
Thermal expansion coeff,(W/T) | 16 - 10° 0 0

Temperatuie Duuigary

Heat generation ratio (MW/m® 7| 13.26 [482.601 1.22

Symmeyic
boungary

FEITTY
SRy
M
\"' i
i
T

3 i - in =3
nﬁg yehdzloltk 149 £2 7 9858 F2E2 AH4Ee
R goz F4d LEUNE KUY PREY HNLEE &
b ndary
” Mol Z=Alefja] "gkAlEled © Lyl 1577Co i Al
12l 3 Symmetric and temperature boundary con- AAe FAdA wAsiger, g5 1577C % A4
ditions of the cvlindrical structure with mul- B g 9oz Ag¥o FAFEL AV Jags st
tiple holes N WaH HneEs vehien, AAEET} e
. . . X ) Aol Ao & ol WL Enshis FAHS L) kA
E 1 Dimensions of the cylindrical structure with Aol 99 fL 1o A= SN A M‘_ 224 "
multiple holes et w3 Ao dAREr B2 AWM E
.. P A 2= WgE vehido
Descriptions Symbol| Dimension({mm) _ -
2% 5k 279l & e 958 FREY £REXE
Radius of pellet K. 5275 Jehg Aold o7el Ee] 98 A @l w
N H Aoj T 7 o] 2 o) RN
Inner radius of cladding R; 5,320 X ); ; = . nE AT EHel 7EE 3
Aeg AN o) olsrs = dow dulalel &
Outer radius of cladding Ra 6.210 dez Add &9 9%& Fof dAgern dpie] &
o ) IR 3 Sk, O = b= ]
Distance between capsule and pellet | 4 14.500 wrb dEstedoh. ole dARAY yHE 7]FEeR §id
Inner radius of support tube R 21.220 A s daso] gir] wieln, E3] duxel dHEEzn
Quter radius of support tube Rz 22520 7} AR R AY B2 wF LREY 4R £k
Inner radius of support tube Rz 22.650 b AR 2xeln g drE PAE 2EE A
Quter radius of support tube R4 24.150 % Zo 93 49 2§ Pz wekho PrEe %
BODAE SOLUTION ‘ Ji FOLAL BOLUTION AN
o) wegp || e e 22
SUR =1 o sus =1 =
TINE= TIMES1
TEWE 1AVE) TEME {RYGH
REYF0Q Fi et
S =335V sun =45,92%
MK =1577 SMX 1740
"""" PR
e R
x / ‘ Vi
9,357 - i8i.141 FEFIEZE] ”WVMWZ.U—;;M»* . léﬂéw ' 15v925 : ;Z;_»;;;”“‘M._i}??.;z «7:.‘:.::‘“»
Zih.242 552.033 893,818 1236 1577 234,157 610,746 87,294 1364

o2l 4 Temperature distribution of the cylindrical 28 & Temperature distribution of th
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I3 6 Temperature distribution of the cvlindrical 38 7 Temperature distribution of the cvlindrical
structure with three holes structure with four holes
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23 11 Comparison of cladding outer surface
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temperature on the cylindrical structure
with four holes from analysis results
and finite element results
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a2l 10 Comparison of cladding outer surface tem-
perature on the cylindrical structure with
three holes from analysis results and finite
element results
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_ a2 14 Comparison of support tube inner surface
temperature on the cylindrical structure with temperature difference on the cylindrical
multiple holes from analysis results and structure with multiple holes from analysis
finite element results results and finite element results
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