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Fig. 1. The physical shape represents the simulation domain filled with phase change material.
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Table 1. The properties of phase change material and copper nanoparticles.
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Fig. 2. Comparison of the time chart of the present study with the
numerical results of Tan et al. [22].
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Fig. 4. Variation of temperature versus time for constant volume frac-
tion of nanoparticleand different wall temperature.
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Fig. 5. Variation of temperature versus time for various volume frac-

tion of nanoparticle and constant wall temperature at AT=20 C
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Fig. 3. Variation of liquid fraction versus time for the various volume
fraction and different wall temperatures.
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Fig. 6. Detailed temperature contour for various volume fractions of nano-particle when AT=5 C
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Fig. 7. Detailed liquid fraction and velocity fields contour for various volume fraction of nano-particle when AT=10 o
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Fig. 8. Variation of the thermal energy generation rate versus time for
various volume fraction of nanoparticle and different wall temperatures.
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