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Abstract

The development of high-density polyethylene high integral container (HDPE-HIC) shielded transport
container needs to meet the requirements of the “regulations for the safe transport of radioactive
material” (GB 11806-2019) and carry out thermal calculation analysis. In this paper, a three-dimen-
sional model of HDPE-HIC shielded transport vessel is established. STAR-CCM software is used to
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numerically simulate the heat transfer characteristics of the shielded transport vessel under nor-
mal transport conditions and accident transport conditions, and the temperature distribution of
the shielded transport vessel is obtained. The results show that the container can maintain its in-
tegrity and shielding properties, meet the requirements of “regulations for the safe transport of ra-
dioactive material” (GB 11806-2019), and provide support for subsequent verification tests.
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Figure 1. Structure diagram of HDPE-HIC
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Figure 2. Normal transport condition calculation model
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Figure 3. Accident transportation condition calculation model
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Figure 4. Normal transport condition calculation model grid
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Figure 5. Accident transportation condition calculation model grid
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Table 1. Description of operating conditions
1. TRUAR

T T
o TREEEJE 9 38°C, %16 o F AT,
Rz Lo KB (K IR 3 B
H¥osk T 800°C ‘k#% 0.5 /N

IEFIEHTHUR, KRR AR 3 BN IR I 2k, RMEIRE R LA 2. BIRLAN RN 5 IAE 2
V] PO B e B R R BHAR S #8793 JBRMAEE . SFua i Tl R, AA AT Ah 36 1% B N BEIR IO 5t
BETHIR S > 800°C .

DOI: 10.12677/app.2024.1411077 725 INAEEEYBE


https://doi.org/10.12677/app.2024.1411077

BT %

Table 2. Table of natural convection heat flux density differences

2. BAMRMARREEEER
BE(K) IR (W/M2)
313.15 3.21
323.15 34.81
333.15 77.25
343.15 125.95
353.15 179.09
363.15 235.63
373.15 294.87
383.15 356.31
393.15 419.58
403.15 484.36
413.15 550.44
423.15 617.62
433.15 685.72
443.15 754.65
453.15 824.23
463.15 894.39
473.15 965.07

Table 3. Sunshine data
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Figure 6. Temperature distribution under normal transportation condition
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Figure 7. The velocity vector diagram of the upper air do-
main under normal transportation condition
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Figure 8. Temperature distribution of t = 300 s under accident transportation condition
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Figure 9. Temperature distribution of t = 1800 s under accident transportation condition
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Figure 10. The velocity vector diagram of the upper air domain under accident transportation condition
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