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Study on application of salt hydrates phase change materials in
solar melting ice and snow experimental system
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Abstract: A solar melting ice and snow experimental system combined with phase change materials was
fabricated and the effect of phase change materials on the system efficiency and the water production was

> and “ energy

studied under the conditions of “quick start”, “energy supplement”, “fluctuation’
absorption”. Based on the addition of the phase change material and process optimization in the
experimental system, the differences in water production and energy consumption before and after the
system improvement were compared and studied. The results show that the salt hydrates phase change
materials can effectively control the temperature in the range of 3 'C to 5 'C, and have good energy storage,
release performance and anti-fluctuation ability, which can meet the temperature control requirements
under various situations. By adding phase change materials and adopting optimized flow design, the
experimental system can increase the water production by 11.4% and decrease the power consumption by
9.4% in the full simulation experiment, which can realize the efficient use of energy under different
conditions and reduce the labor cost.
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Fig.1 Thermal cycling performance and DSC analysis of salt hydrate PCM
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Fig.2 Design of phase change energy storage tank
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Fig.4 Comparison chart of solar melting ice and snow experimental system for

water production and simulation system
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Fig.5 Experimental system data acquisition point setting diagram
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Fig.6 Temperature rise characteristic curves of solar melting-PCM ice and snow experiment system
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Fig.7  “Quick start” heating curves of solar melting-PCM ice and snow experiment system
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Fig.8 “Energy supplement” heating curves and water production map of solar melting-PCM ice and snow experiment system
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Fig.9 Energy fluctuation input map of solar melting-PCM ice and snow experiment system
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Fig.10 Temperature curves and water production map of solar melting-PCM ice

and snow experiment system under the energy fluctuation condition
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Fig.11 Temperature curves and water production map of solar melting-PCM ice and

snow experiment system under the energy absorption condition
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Fig.12 Improved design of solar melting-PCM ice and snow experiment system
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Fig.13 Running flow chart of solar melting-PCM ice and snow experiment system
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Fig.14 Map of simulated solar energy input
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Fig.15 Temperature curves and water production map of solar melting-PCM ice and snow experiment system
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