F18% 5 o H TR
2021 4F 5 EQUIPMENT ENVIRONMENTAL ENGINEERING - 49 -

Rl & RiFEF M EAN KRBT E

FZE', A’ 8=’ QL' Kiee', kK& BEE’ A8z’
(1. BELEMBARRSIATIZARET, POl 4868 621900;
2 NERFTERZHRBT, LR 102413)

HE. A& Axts R R RO 5 FE I AR AR 09 b %A r P A ﬁﬁ%%&iﬁl@n’&)\ﬂiﬁizﬁif%n
F ik B AR A RBAKRFRG 7o, ATHRARER, REEHRN, HHRE R AL E #OR # b &
NIRRT Gt Ao gy ik, AR IR AE SR 0 I BB E . ATl ARARAR . IR :mF BRI HAS TR 5, 47
R AR AR K EZR, BR AR BB A R B & ARG EATRIE, /\L&ﬂw’“
FRA A, BARBRAEAER 2044 L, ATiHEKRGBEN 10~30 CH T, #HobEAKKEHLEHS
BFELNT Iming &8 & 56 Rob FAOK G R T AT RS Z AR 69 2 AR AR 1 3E, T AL P Sn eh
ok ENAIFAERBELRFT

KR RSN FMLEROR; H%s; #obd; BAEFE; AK; KT %

hESES: TL76 XEKFRIRAD: A XEMS: 1672-9242(2021)05-0049-06

DOI: 10.7643/ issn.1672-9242.2021.05.008

Analyiszs and Design the Thermal Shock Test of Radioisotope Heater Unit

WANG Yi-jun, HU Yu-peng?, LU Liang", XIANG Yan-hua', ZHANG Yi-chen',
ZHU Chang-chun, TANG Xian?, HU Shao-quan*

(L.Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621900, China;
2.China Ingtitute of Atomic Energy, Beijing 102413, China)

ABSTRACT: The purpose is to investigate the safety of Radioisotope Heater Unit (RHU) when it fall into the sea and to study
the methods of thermal shock test. First, some space application accidents is conducted. Then, the condition and the methods of
thermal shock test are analyzed by the principle of thermal boundary equivalent and thermal equivalent. The condition of ther-
mal shock test include the heating temperature, the volumes and the temperature of sea water, the transfer time ans so on. Fi-
nally, the test procedures is discussed. The thermal shock test conditions are identified: the heating temperature of the sample is
(1100+10) ‘C, the temperature of the artificial seawater is 10~30 ‘C, and the volumes of artificial seawater is more than 20 times
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compared to the sample, the transfer time of the sample through the heating furnace to the artificial seawater is less than 1 min.

The technology of the thermal shock test for RHU is devel oped to provide the techniques support for risk assessment of RHU.

KEY WORDS: deep space exploration; radioisotope heater unit (RHU); nuclear safety; thermal shock; temperature shock; wa-

ter entry; test method
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