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Thermal analysis of hydrogen isotope containers

150

, 800
30 )

, 800

Abstract

The thermal evaluation of hydrogen isotope containers was carried out. The
containers were consisting of secondary storage vessel and drum shell. It is
important to estimate the thermal safety issues in the containers for
radioactive material, because thermal energy is generated from inner storage
vessel and the container is required to show its high integrity in 800°C fire
test.
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18.54 keV ,

5.69 keV
1 38
1 Ci = 3.7x10" B -photon/sec ,
(Ho)= X = 500 kCi x 3.7x10" B -photon/Ci-

sec x 5.69 keV/B -photon = 1.053 X 10''keV/sec = 16.87 J/sec = 16.87 W
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Fourier's law b,
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, My = 13.2 ¢cm : , r = 10.8 cm : 2

, Lay = 66 cm - 2 , k=0.151W/m. (93 ) : 3M
. 70.7 cm(3M
2 ), 26.3 cm(3M )
, 41.4 cm ’
n I il
. 3 _ . _ .
Rt = g hirenome Lovonone — 27%0.0186% 0,707 — 2-449 T/W
. 81.4 cm(
), 41.4 cm( ) ,
42.0 cm ,
_ e 0.21
ln ln-i
_ ¥ Urethane _ 0.207 _ —4 q
Re= —5rk,L, ~ Oax16.245x0.814  L-752x10 7 T/W
, st = 21.0 cm : , Turethane = 20.7 cm : ,
Lyrethane = 70.7 cm : 2 , k =0.0388 cal/cm.sec. = 16.245
W/m. - STS304

Rtk,mml = R3M+ RUyg;mm+ Rarmm = 032 + 5445 + 1732 x 10—4 = 5765 nC/I/V: ZR;‘}@

T 38 , 16.8 W ,
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Ty\-]%r%;q == Q X ZRm + qu_'_ =16.8X 5,765 + 38 = 134.8 C
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O— 4a 4T _ AT _ 4T

Ay dx Ry,
kA
Ry = fj : thermal resistance
ez, oy LA , ko
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Asy= 27 #yy Lo+ 27 vy
= 27x0.2395%(0.6835 + 2xx0,2395"

= 1.389 w*

_ M 00236 _ :
Rur = A~ 015ix1.359 — 0112 T/W

Fau = (0.216+0.263)/2, L3 = (0.660+0.707)/2, <¥34= 0.0236 m,

ksie=_151W/m. (93 )

Ay =21 ?’—U,, L—U,,+ 2T ?’—U,,z

= 27X 0.3385 X 0.7605 + 27X (.3385"

= 2.337 m’
_ xue  _ 0.0755 _ :
Rur = A, ~ O.0sex2.33 — LECTCIW

Por = (0.263+0.414)/2, Lur = (0.707+0.814)/2, ¥ur= 0.0755 m,

kv =0.0186W/m.



Agr =27 r—gT L—ST—I— 2m ?’—STZ
= 27X 0.417X0.817 + 27X 0.417°

= 3.233 m’

T 0.003 _ —5 q
Rer = s — Tootbxagym — MIXWTTW

¥ST= (0.420+0.414)/2, Lsr= (0.820+0.814)/2, 4%sT= 0.003 m,

kst = 16.245 W/m. : STS304

DRy—= Ruy+ Ry +Rsr=0.1125+1.737 +7.9x10 ° =~ 1.85 T/W

T 38 , 16.8 W

Tz — Tas

Q= 2Ry
S Taymar) = Q X ZRm + Tge =16.8X1.85+38=069.1 T
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k = 0.175W/m.K = 4.18x10™ cal/cm.s. (177 ) 3M
dx = 2.36 cm : 3M T, -
Asy= 1.389 m” = 13890 om® - 3y
a)=dT, pM
r=0.12 cal/g. STS304 , M =66.17 kg :
B (RO0TC —T,)
dT; oM = RA . at
gy — dxoM dT
kA (800C —T)
e oM dT
Ja= [, 5 (800C — 1)
- dxoM In (800°C — Ty
kA (800TC — Ty
) T, = 69 T, = 200
69 200 )
; — ArxoM | (800T — Ty _ 2.36x0.12 X 66170 In (800 —69C)
kA (800TC — T 4.18%10 4 % 13890 (800°C —200°C)

= 637.4 sec = 10.6 min
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