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Abstract Based on the orthogonal CCD view angle provided by the SOBER-SJ10 apparatus
aboard the Chinese recoverable scientific satellite SJ-10, a novel image analysis methodology em-
ploying a binocular vision algorithm is devised to investigate bubble growth process within the single
bubble boiling experiment conducted in space microgravity environment. By utilizing data collected
from local temperature sensors on the heating surface, an investigation is conducted to analyze the
evolutionary patterns of bottom temperature and heat flux throughout the process of single bub-
ble growth under microgravity. In microgravity conditions, the contact line area at the bottom of
the bubble maintains efficient phase change heat transfer. The heat transfer in microgravity single-
bubble boiling is sustained through the evaporation at the bottom contact line area and condensation
at the top gas-liquid interface. The analysis of images and scientific data, including the morpholog-
ical evolution characteristics of bubble and localized heat transfer at the bottom of growing bubble
during the single bubble growth process under microgravity, not only reveals the microscale mech-
anisms underlying the maintenance of heat transfer characteristics during microgravity boiling but
also provides valuable experimental data for the validation of further development of boiling bubble
models.

Key words single bubble pool boiling experiment (SOBER-SJ10); microgravity; apparent contact

angle; heat flux density; Chinese recoverable scientific satellite SJ-10
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Fig. 1 Circuit configurations on the substrate of the
integrated microheater: (a) top-side surface, (b) enlarged view
of the center on the top-side surface, (c) enlarged view near
the bubble trigger, (d) main heater on the back-side surface.
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Table 1 Experimental conditions
Stage Tbulk/OC Pbu1k/kPa Tgat/oc ATSUb/OC
SE1/4.1 45.7 107.1 57.3 11.6
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