D prEEIVE 14

SPACECRAFT ENVIRONMENT ENGINEERING
« PXELHT PEREEOHAT

ETAZEKRBUERIFUNITERREIT
Rotm MEAE A

Thermal control design for the small aircraft based on grapheme layer enhanced heating
ZHANG Xingli, TAO Guozhu, YE Dong

TELR R BE View online: https:/doi.org/10.12126/see.2022.05.010

FRTT BRI A SRR

Articles you may be interested in

B LG A BT
The design of the thermal control of silver zinc batteries used in an upper stage vehicle

MURARIREE T L. 2021, 38(2): 200-205  https://doi.org/10.12126/see.2021.02.014
HERTCNRAEIR B0 45— A L A B 5 22

An integrated thermal management scheme for lunar robotic sampling and return probe

il R B2 FR I TR, 2017, 34(6): 598-603  https://doi.org/10.12126/see.2017.06.005
e P T RAT A B R E B R B E 7 LAY

Numerical simulation of hypersonic vehicle thermal protection with active film cooling

WURARIREE TAE. 2017, 34(2): 132137 https://doi.org/10.12126/see.2017.02.004
T Modelica )2 AR A IE R Gr i) &

Modeling and simulation of environment and thermal control system of manned spacecraft based on Modelica

FUR AR TRE. 2017, 34(2): 143149  htips:/doi.org/10.12126/see.2017.02.006
U NZ RN e it as i itk

Design optimization of energy analyser of miniature thermosphere wind sensor

ARS8 TRE. 2020, 37(1): 54-59  hitps://doi.org/10.12126/see.2020.01.009
HABRGPAE B RS ik

Mass optimization of thermal management system for lunar rover

MR 283085 T, 2020, 37(2): 172-178  https://doi.org/10.12126/see.2020.02.012



% 39 B 5 W TR NI S 7 N A I Vol. 39, No. 5

2022 4 10 H SPACECRAFT ENVIRONMENT ENGINEERING 509
http://www.seejournal.cn E-mail: htqhjgc@126.com Tel: (010)68116407, 68116408, 68116544

2T ABKEBRLARDBN TR ARIRM

kxem', mEA', o+ £°
(L ZRdbMRol Az LH TR, IAJRE 1500405 2. WA /RIETALAS: TR AT, B/RE 150001)

TE: LFARDNATELTRESEERLT RO RIZNE, AEMDATE DA R, £
AT EBGE A Ae b MR e ek B, Rl RIRE R 60 % b AR 58 B s e Rz ikt
%, B ASHKRMHE S KATBAEVCRSHRAER, A E ATRA SRR LT HIMGAR TR
FlREWNE EWHFAEFTETHBRNRBESN, FAERIAITH O, EREM, RRE E2HFHE
IR SR AR o B 7 T B R IEARAK D AT 3R EALIR £, fF R SRR T OL T FAURE RS K
Q. BT, @it I EINGE T AR B M AR E I AT B RAL Y T AT,

KEEIR: D RATE, B EHSRE; Rarikot; FEA

hESS: TP391.9; V4234 YERERG: A MERS: 1673-1379(2022)05-0509-06

DOI: 10.12126/se€.2022.05.010

Thermal control design for the small aircraft based on
grapheme layer enhanced heating
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Abstract: In view of the thermal control risk caused by the highly integrated electronic equipment in the
micro aircraft, a thermal design scheme of the isothermal enhanced heat transfer with graphene layers is proposed
based on the orbital parameters and the structural properties of the small spacecraft. Firstly, a thermal model of
the orbital state of the aircraft is established, and then the transient temperature distributions under high
temperature and low temperature conditions are discussed. The effect of the graphene thermal conductive layers
of different thicknesses on the isothermal property of the small spacecraft is analysed. The results show that the
temperature range of the main parts and units can be narrowed significantly, In addition, it is shown by
experiment that the graphene layers can also improve the temperature uniformity on the outer panel of the small
aircraft.
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Fig. 1 Configuration of the small aircraft
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Fig. 2 Internal equipment and layout of the small aircraft
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Table 1 Thermal parameters of the orbit of the small aircraft
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Table 2 The average external heat flow density of the small aircraft
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aircraft
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Fig. 4 Thermal analysis model of the small aircraft
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Fig. 5 Temperature curve of the computer
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Fig. 6 Temperature curve of the traveling-wave tube
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Table 3 The temperature calculation results of the devices on the small aircraft
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Fig. 7 The experiment for outer plate isothermal effect
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Fig. 8 Temperature distributions of aluminum honeycomb plates with graphene layers of different thicknesses
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