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Table 1 Thermal and physical parameters of antenna materials

Materials ~ Density/(kg - m™%)  Specific Heat Capacity/(J-kg™'-K™!) Thermal Conductivity/(W -m™'-K™')

Aluminum 2780 875 190
Steel 7850 465 49.8
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Fig.3 (a) Temperature field of main reflector, (b)
Temperature field of truss. Temperature field of antenna

structure at 12:00 (local time).
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Fig.2 (a) Temperature field of main reflector, (b)

63-3



64 % K X ¥ Wk 6 3

i AT L S AL SR KRR, $E3E

o _-_\;ggs SR BRI 22, 7 G 8 1 A0 Bl AR o 3045 0 2 4

= Bex B OIS 0 v UL 1A Ak i 2 5 R S T P AL

ae o pet R 25 T FE A5 LA e ) J e, 3 2 TRy

L R R RAMARE R 7, KPH BT RO e, LB
7w st

K 4 (a)XRSHEE, (b)HAUREY. 16:00 (M7 ) K& L5

JEl = 2y N .
. ®2 BHNSEREREAE
Fig.4 (a) Temperature field of main reflector, (b) Table 2 The arrival time and the maximum
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Fig.6 Partition zones of the backup structure
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Table 3 Maximum temperature difference of structural zones

Back frame partition temperature difference /°C|Time

wind speed

TBus-LR TBUs-UD TBUS-Front-Rear
3.5 m/s 1.41{5:00 1.27119:30 0.44112:00
2m/s 2.1715:00 1.96|19:30 0.82112:00
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Table 4 Minimum temperature difference of structural zones

Back frame partition temperature difference/°C | Time

wind speed
TBUs-LR Tsus-up TBUS-Front-Rear
3.5m/s -1 18:00 —0.20]6:00 0.02]16:30
2m/s —1.3(18:00 —0.306:00 0.12|16:30
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Table 5 The arrival time of temperature
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Fig.9 TBDT of each component
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Table 6 Thermal conductivity test of sensor

probe
. Tempera- Tempera- Tempera-
Joint state b
ture® ture ture®
No silicone 40.0 38.3 39.5
silicone 40.7 40.1 39.8

The measurement times for a, b, and c are at 15:40,
15:48 and 16:09 respectively. The unit of temperature

is Celsius degree.
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Analysis of Temperature Field of Very Large Aperture Radio
Telescope

LEI Zhen'?  NING Liang! LUO Jiu-yang! ZHAO Wu-lin? XIANG Bin-bin® LI Dong-wei?

(1 School of Mechanical Engineering, Chang’an University, Xi’an 710006)
(2 The 39th Research Institute of China Electronics Technology Group Corporation, Xi’an 710016)
(8 Xinjiang Astronomical Observatories, Chinese Academy of Sciences, Urumgqi 830011)

Asstract With the increase of antenna aperture and frequency, the influence of solar heat on its
performance becomes more and more serious. In this paper, the thermal model of the 110 m aperture
radio telescope to be built in Xinjiang is established to study its temperature field characteristics on the
summer solstice. The results are as follows: during the day, the highest temperature of the main reflector
can reach 42.86°C, which appears at 14 o’clock, and the temperature of the legs also reaches the peak of
41.74°C at the same time. The horizontal temperature difference of the back frame will exceed 1°C at 5,
18 and 19.5 o’clock, the antenna pointing performance will be greatly affected. The temperature field at
night is also not uniform, and the temperature difference of the pitching structure is significantly higher
than that of other components, with the maximum temperature difference of 6.42°C. Through the method
of numerical simulation and test, it is proved that the wall thickness difference of components is the main
reason for the large temperature difference at night.

Key words techniques: radio telescope, Sun, temperature, temperature effects, methods: numerical
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