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Aerodynamic characteristics analysis
of radioisotope nuclear source
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FEIRA TFE=2B/ , Chinese Lunar exploration Program

(1)%E, orbiting
CE-1, CE-2
(2)%, landing

CE-3, CE-4
o 1AXA%K , RUERREFRNEE

RHU for maintaining temperature during the moon night

o FiUR®EEXRERMEE
supply electrical power for lunar night temperature

acquisition
(3)[a], returning
CE'St 9 CE'5 9 CE'6
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heetEr 0 E-( Fi RS, nuclear source used in CE-4

A. EFESS |, Lander
B. J\&TJHL,%% , Rover

B chE A AT S
MERX Institute of Spacecraft System Engineering, CAST g



2958

e A 4
Siny
7’

1
&4’

-

0 T A —ISSE

Thna faontiirne N
1 1IT ITALUITO U

Q

BEERFERK. HiEEFESEE  EREFTIIEEBERFEHIREIRER
B SIMNEREEE.

Radioisotope heat source consists of iridium, platinum-rhodium alloy, and
wrapped in a low density C insulation layer, and C ablation layer at the top.

RAFRE ARSI , IS REEET & M.

The thermoelectric monomer is used to realize thermoelectric conversion, the
shell is a sealed cylindrical metal
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radioisotope thermoelectric battery thermoelectric monomer
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There are three failure modes in the launching process, the failure of the second
working stage and the third primary working stage will lead to the reentry

o
o
U'J

\<

Failure reentry mode
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The final stage failure The third primary
of the rocket working stage failure
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The second working stage failure
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reached lunar orbiting reentry earth’s reentry earth’s
velocity atmosphere atmosphere
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simplification
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B CITHUEESD T Analysis of high altitude flight path

BIT{FEDSHT , BT KITEMMEME  Flight trajectory characteristics by simulation
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The variation of velocity with time and falling height during reentry
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reentry velocity varies with time reentry velocity varies with altitude
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The variation of landing impact angle with time during reentry
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Surface recession, mm

ﬁ{ﬁ%f&fﬁﬁ?ﬂﬁi’l’iﬁ*ﬁ RHU ablation characteristic
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Through simulation analysis and experimental verification, the ablation regressive
change of C ablation layer in isotopic nuclear source is obtained
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conclusion

(1) X3 T7TRHUBAZRE ITHEA , REFESEN CTEEMREMA. The flight
time during the reentry process of RHU, the flight velocity at sea level and the
trajectory inclination angle were obtained.

(2) FETBAIEK. HiESEEREESEE  MRFENZ%K,. HRSEEREETE
El. The maximum temperature range of iridium and platinum rhodium alloy during
reentry and the temperature at landing time were obtained.

(3) RETHEEEARMMERNEMEIRE. The ablation regressions at different

positions of C layers.
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The results show that the RHU at the moment of landing is safety and not
leaked.
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The CE-4 Lander isotope thermoelectric battery is the first isotope power
source successfully applied on spacecraft in China. On the basis of CE-3, combined
with China’s space technology and the relevant management requirements of
nuclear safety, the safety work of radioactive isotope products has been

successfully completed.
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Prior to the launch, special research was carried out on the radioisotope
products, such as reentry analysis of abnormal launch faults, and special
verification tests were conducted to ensure the safety of the isotope products.

During the design life, the radioisotope products worked normally, which
fulfilled the design requirements of maintaining the lunar night temperature of
probe and completed the lunar surface temperature acquisition.
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