TRELHLI A 5. 2021, 29(10)
Computer Measurement & Control .« 7

i S A S

XEHRHS 1671 -4598(2021)10 - 0007 - 05 DOI:10. 16526/j. cnki. 11—4762/tp. 2021. 10. 002 FESHES VL6

ET GIS RZRNMFZEZAIIERE
RN R R

3 2

XHERFRIRAD : A

(1o WL AR AR 2 B B BERAR 2 Be . ST 3100005
2. WL b K22 T HLRRA S HOR 2B . HTIH 310000)

A LIRTT B SRS S (1 PR 85 M 00 AR S R BE 0 D iy, i T GIS I TR 25 I A 025 AR ERSEE BRI 3k 3R
Gos BEPFHR S FITT GIS HAR W B s PRI P AR S A L s ) R R B S e AR 0 £ B R T AT LA e vt 2 . 20 B L s ol
ARG BN R G MAMARB R G . I3 i U SSL B BHE J  BA a0 R FIE E PID 42 ) 5 15 85 0 L Y 2 i 41
SMMAEMIREZ AL, FFA A A A B MARGE . SMAG B R S0 58 R 2 R4 0 MR BB R G it s Sigm g R
EW, ZMRK RGN BRIL A By 3. 83X 1077 Pa, 4% SO U 1 P BT L 0. 26~0. 40 m/s, HAF RAFH B A 201, w5
UG FRF o A DX A O 8 B2 43031 586 W/ m® N 27 W/’ . BHE 5 3 A0 Kz DORS vl 38 8 3k 98. 7306, A5 TR bR I R BETFEER .
KB GIS; WIS Ha MR BIRG L0k E

Design of GIS—based Vacuum Thermal Environment Simulation
Test System for Deep Space Detectors
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Abstract; For the purpose of improving the environmental monitoring and data anomaly detection capabilities of the vacuum ther-

2. College of Computer Science and Technology, Zhejiang University of Technology, Hangzhou

mal environment simulation system, a GIS— based deep space detector vacuum thermal environment simulation test system is de-
signed. The hardware part uses GIS technology to monitor the relevant attributes, spaces and defects in the vacuum environment, de-
velops visual statistical analysis based on the monitoring information. designs the vacuum pumping system, environmental monitoring
system and external heat flow simulation system respectively, and manipulates the data through the early warning feedback mecha-
nism Attributes, the software part uses the adaptive PID control algorithm to control the temperature change of the infrared heating
cage with high precision, and combines the vacuum container, vacuum pumping system, and external heat flow simulation system to
complete the design of the vacuum thermal environment simulation test system for the deep space detector. The experimental results
show that the ultimate vacuum of the test system is 3. 3X 10’ Pa, and the liquid nitrogen flow rate range of each branch pipe is 0. 26
~0.40 m/s. It has good flow distribution uniformity, and the heating zone is irradiated by heat flow at high and low temperatures.
The densities are 586W/m’ and 27W/m’ respectively, the detection accuracy rate of environmental defect data is as high as 98.73% ,
and all indicators meet the design requirements.

Keywords: GIS; deep space detector; vacuum thermal environment; simulation test; infrared heating cage
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