55 46 B 3 W iE O OE E Vol. 46, No. 3
2025 4F 5 H Journal of Telemetry, Tracking and Command May 2025

Website: ycyk.brit.com.cn

T Ejuh E R E IR R AN RS N A

A, x| YO AR, 8 m, FEARE, BRER', ZT4L, £ F!
(1 b5 ?j’iﬂtﬁﬁﬁ@? jli/‘?l 100076 ;
2 Jb s B R SR BETTE JE AT 100094)

BE: T EHEITHE, SEGANEE, BERRERIEARE S BT ETFRR T Ao ARt
WA EEMBRBEREGRKRPTEMNZTER, AINBT —HFRBEZERCEMNER, ARZXEHERTE, #
BB ERABERAAT R IRIEE L, EHE RN ER oM AW RAE IR ER SRR BN R e % & AP E AT N
EMARE, BRBEAKMGZTEMNET, IR TRE T HERIEMN ZTAF, LA RRBAMK T2 PIRIERMNE K
RAEFTIAR X,

KR wRsk; ¥R, BIRE, Em AN

RESES: V4443 MR FRERRED: A XEHS: 2095-1000(2025)03-0083-09
DOI: 10.12347/j.ycyk.20250102001 CSTR: 32406.14.ycyk.20250102001

SIS #SL, XE, FAk, F . DA RRERERBMNZ RS B A[T]. #2025, 46(3): 83-91.

Intelligent Pressure Temperature and Humidity Integrated Monitoring Tech-

nology and Implement in Space Station
ZHENG Yi', LIU Bei', ZHENG Lin', ZHONG Liang', XI Hongzhu', CHEN Yufan', YI Yusheng’, SHI Qing'
(1. Beijing Research Institute of Telemetry, Beijing 100076, China;
2. Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: Proper total pressure, temperature and humidity environment in the cabin are the basic conditions for the stable oper-
ation of the space station platform and the safety of astronauts. For the long-term and reliable measurement of the total pressure, tem-
perature and humidity environment in the cabin, an intelligent integrated monitoring technology and instrument are introduced, in-
cluding the overall design, sensor design, integration challenges and calibration scheme. From the verification of on-orbit data, it is
concluded that the instrument can achieve high-precision and high-reliability measurement of the total pressure, temperature and hu-
midity in the cabin. It not only improves the level of environmental measurement in China's space station, but also provides new
technical support for environmental detection of the manned space program in the future.
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Fig. 1 A diagram of the system composition of intelligent pressure temperature and humidity monitoring instrument
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Fig. 3 A brief schematic of silicon micro-resonant pressure sensor
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Fig. 4 A brief schematic of capacitive pressure sensor
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Fig. 5 Composition of temperature and humidity sensor
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Fig. 6 Thermal distribution of temperature and humidity sensors and thermistor probes
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Table 1 Frequency response characteristics of silicon micro-resonant pressure sensors
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22 BHWMERELER

O BIEPMRIFRE . B A T 44 T AR Ik
A A ) SR R ) B B AR M R T AR AL
WA, AR A i AN 2 EE <3 Pa, 7E 0 ~
150 kPa = FL30 Fl, SEHL 101 7 03t 8 1 A 4
30s, oSk A H R A YU 23 B (5 A E e
HH R 1 s), ERRAREIEIEERE, R
PR 2R B LS, ML R A4S 4 93 Pa, HP
0.062%FS.

@ T 1 B P [FIAR A o K TR T A o4 e T

%2 REREFEER

Table 2 Pressure calibration results of instrument
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Table 3  Temperature and humidity calibration results of
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Fig. 8 Total pressure temperature and humidity data during the first EVA of SZ-12 crew
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