LERVE I CRVE Ui *oamH TR
2020 47 12 J EQUIPMENT ENVIRONMENTAL ENGINEERING

Eﬁﬁ%xﬂﬁﬁmdsﬁﬁﬁﬁuﬁﬁﬁi

RS2, FRPEESR, sKIAE
(PERSIP ©T8stH5TAT, tAIL ) 448035)

?i%i%- B &) Mk Z2QARERZRAGIT A, Fik B 5 = %) UMF B HEEA, F A FLUENT &
LA Bt S, 4546-% %) UDF R B SEBLER R EIMBRAT L . N30 K 44 o 3R 2T . AR IN 4848 Ao

m—srsa%ma@ Fat#g At (484 ), MHERFRERE (Rik, BEAKMIEEH ), R GARER

F4£ 3000 m = 6000 m & E A A ARRAT T, BR BRSERSETHNE, £ 3000 m F7 6000 m T

YZE, LMIINIFT AR E N &R BN, TR RS RE IR ER, 55, BT

BB E TR, BRRBRIIE I, H5EE (Fik) HAPTEFIAITBREZRY, 3000m-3m/s TALTF, f£

HAZHA T RZTARAEHN 1.0ke/s B, BRFNIRLEHAE 3940 C; 6000m-3m/s TAF, EEAFHRA 2

R EAH 0.5kg/s if, FARZRNIFLHL 255~26 C, R E L&) @ Kt A 0 8 &AL 5% &R AT

T, REEERE LEfEITitE AT, RIEEAFTARTARE, &6 Nesedit kT

Pei RI A @ AR E R FEERESFM T ORAGER, 2R FRMIT B A RIEFR & 09 BT IR ABF

FZIHRIE, M TRE AR @B P b RRRA, HAHELS ., Waigait F 7 ke ly A5

TARER R G AR ERIGOTRESE

XEIW: RBAK; AR, G HMAGA; e

DOI: 10.7643/ issn.1672-9242.2020.12.002

hESERS: V273 NERFRIRES: A

XEHS: 1672-9242(2020)12-0007-06

Heat Dissipation Simulation of Tethered Aerostat Windscreen

JIANG Peng-cheng, OUYANG Zi-giang, ZHANG Wen-hua
(China Special Vehicle Research Institute, Jingmen 448035, China)

ABSTRACT: The work aims to solve the problem in the heat dissipation design of tethered aerostat windscreen. Through the
establishment of three-dimensional geometry and discrete model, FLUENT was used to carry out thermal flow numerical simu-
lation calculation, and combined with UDF to simultaneously realize the real-time coupling calculation (two-way coupling) of
the external convection, external solar radiation and internal convection, internal infrared radiation and internal heat source of
the windscreen. The most severe environment (wind speed, temperature and solar radiation) was selected to analyze the tethered
aerostat windscreen at a height of 3000 m and 6000 m. After the analysis according to the most severe state, the external air was
introduced into the windscreen for forced ventilation and convection at a working height of 3000 m and 6000 m to ensure the
requirements of the working environment of the task equipment. After the lift-off, due to the decrease of the ambient tempera-
ture, the heat dissipation of the windscreen increased, and the external ventilation required for the heat dissipation of the task

equipment (radar) decreased. At the working condition of 3000 m-3 m/s ,when the mass flow at the inlet of the windscreen was
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1.0 kg/s, the temperature inside the windscreen was 39~40 ‘C. At the condition of 6000 m-3 m/s, when the mass flow at the inlet

of the windscreen was 0.5 kg/s, the temperature inside the windscreen was 25.5~26 C. The forced ventilation air inlet on the

windscreen was arranged under the heating parts of the task equipment, and the special exhaust port was arranged at the upper

part and the rear part of the windscreen to ensure the air circulation inside the windscreen. The two-way coupling calculation

method can quickly obtain the heat dissipation details of the tethered aerostat windscreen under various conditions, and provide

detailed design basis for the heat dissipation design of the windscreen and the thermal design of the internal task equipment.

Compared with the engineering estimation and one-way coupling, it is closer to the actual state and has higher calculation accu-

racy. The two-way coupling calculation method and simulation data can provide reference for the heat dissipation design of the
y y coupling p p g

same type of tethered aerostat windscreen.
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Fig.1 Heat dissipation diagram of windscreen
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Fig.2 Calculation model
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Tab.1 Boundary conditions and material properties
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Fig.3 Calculation results: a) flow field distribution; b) temperature distribution in windscreen;
c¢) temperature flow line in windscreen; d) solar radiation distribution outside windscreen
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Tab.2 Calculation result data under each condition
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