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THERMAL VACUUM TESTING OF SMALL SATELLITES: ENSURING PERFORMANCE IN THE
SPACE ENVIRONMENT

Abstract

Planet’s mission to provide high-frequency Earth imaging relies on the seamless operation of its small



satellite fleet in the harsh conditions of space. To guarantee reliability, each spacecraft undergoes rigorous
Thermal Vacuum (TVAC) testing, simulating the extreme temperatures and vacuum of orbit. This critical
qualification step ensures that both spacecraft systems and optical payloads perform as expected under
space-like conditions.

TVAC testing at Planet is a collaborative effort between the Qualification team, Research and Devel-
opment, and Systems Engineering. The process is designed to validate thermal management strategies,
assess the structural and functional performance of the satellite across its operational temperature range,
and verify optical payload alignment and imaging capability in vacuum. Each test cycle is carefully or-
chestrated to check spacecraft features, from power and communication subsystems to attitude control
and payload operations, ensuring mission readiness.

This paper details Planet’s TVAC testing methodology, including test setup, thermal cycling proce-
dures, and performance evaluation techniques. A particular focus is placed on optical payload testing,
where precision measurements are conducted in vacuum to verify alignment stability and imaging per-
formance across temperature extremes. Additionally, the paper explores process automation and data
monitoring enhancements, highlighting ongoing efforts to improve efficiency and reduce test time while
maintaining the highest standards of reliability.

By integrating advanced test automation and fostering interdisciplinary collaboration, Planet’s Qual-
ification team ensures that each spacecraft is rigorously validated before launch. This structured yet
adaptive approach to TVAC testing supports the company’s commitment to rapid deployment, continu-
ous innovation, and delivering high-quality Earth observation data to users worldwide.



