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Abstract

Nanofluid is a new and efficient heat transfer medium, and its phase change heat transfer technol-
ogy has broad application prospects in efficient thermal management systems. However, the internal
forces of nanofluids are complex, which results in the insufficient understanding of heat and mass trans-
fer mechanism in flow and heat transfer process of nanofluids, specially for microgravity condition and
their application in space. In present work, in order to study the coupling mechanism of heat and mass
transfer at the interface of evaporation phase transition of spatial nanofluids, we present a new experimen-
tal investigation project of nanofluids drop evaporation in microgravity by using the Two-phase System
Experiment Rack of China Space Station. We plan to perform full lifetime observation of more than
hundreds cases of droplets evaporation with three different nanofluids. The space experimental module
consists of special designed enclosed evaporation test chamber, cleaning unit of nanoparticle deposition on
the substrate of test cell, circle filing and cooling-recovery loop of vapor phase for basic liquid, replaceable
experimental fluid storage bags and waste liquid recovery bags in exchangeable box in-orbit, which pro-
vides an initial condition of substrate surface and gas environment inside the test chamber after each test
of drop evaporation. The droplet morphology, infrared imaging temperature profile and substrate heating
temperature and nanoparticle deposition patterns will be observed and measured in space. Space experi-
ment results of the heat and mass transfer characteristic and nanoparticle deposition of nanofluid droplet
evaporation will be compared and analyzed with the ground-based theory and experimental results.
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