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In internal combustion engine vehicles, most of the fuel energy is dissipated to the atmosphere as thermal energy. In
order to improve the fuel efficiency, a thermal storage system to reuse the dissipated energy was proposed. During
engine operation, phase change materials (PCMs) store a part of the exhaust heat, which could be used for
warming lubricant oil when the engine restarts. For this purpose, melamine-formaldehyde microcapsules containing
two different types of paraffins as PCMs were fabricated and the heating/cooling curves of the microcapsules were
measured. The measured curves had multiple peaks at the cooling rates of 1 and 2 K/min in the case of a lower
melting point paraffin wax. Furthermore, hollow silica microcapsules were fabricated to use them as containers of

hydrophilic PCMs. The average pore radius of silica shell was about 6 nm and the radius of silica capsules could be

reduced by increasing the stirring rate of the water-in-oil emulsion.
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Fig. 1 Schematic model of thermal storage system
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Fig. 2 Temperature changes of PCM and coolant at
heat release process in the case of various heat transfer
coefficient
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Fig. 4 Temperature changes of PCM and coolant at
heat release process in the case of various volume of

PCM and surface area of thermal storage tank
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Fig. 5 Schematic flow chart for PCM microcapsule

fabrication using paraffin as PCM

Fig. 6 SEM image of paraffin microcapsules (mp.
58-60°C)
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microcapsules by W/O/W interfacial reaction

Schematic of fabrication of hollow silica

Fig. 10 (A) Optical and (B) SEM images of hollow silica

microcapsules
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Fig. 11 Particle size distribution of silica microcapsules
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Fig. 13 Nitrogen adsorption-desorption isotherm of a

silica microcapsule and Pore size distribution

calculated by BJH method
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