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Design of External Heat Flux System for Spacecraft
Based on Virtual Instrument

WANG Xinshun'?, WU Xingyun', SHEN Hui''?, SHI Wei*, CHEN Yanlong®
(1. Shanghai Institute of Spacecraft Equipment, Shanghai 200240, China;
2. Shanghai Yu Da Industrial Co. , Ltd. , Shanghai 200240, China)

Abstract: The traditional spacecraft external heat flow measurement and control system has abilities of poor process high-speed
data, long control cycle, poor control accuracy and program maintainability, which lacks of the self-tuning PID control strategy and
fault location mechanism. In order to solve the above problems, an external heat flow system for the spacecraft vacuum thermal test
based on the virtual instrument is developed, which uses the queue-processing framework with multithreading and low-coupling soft-
ware technique, the overall layered design is adopted with top-down refinement. Each functional model of the software program is in-
dependently written, it is convenient for developers to develop in parallel, which easily updates the software maintenance requirements
of programmable power supply and temperature acquisition equipment. New fault handling mechanism is added. which locates and re-
pairs faults quickly and automatically to ensure the stability of the long-term test operation; New self-tuning PID algorithm is added,
which solves the problems of non-linearity, parameter time-varying and model uncertainty in spacecraft thermal test, improves the

temperature control accuracy and reduces the test preparation time. The data management and report generation functions are also in-

cluded. The temperature error range is 0. 4°C , which has high engineering application value.

Keywords: external heat flux; software framework; faults repair automatically; self-tuning PID
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