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Abstract: Latent Heat Storage (LHS) is an effective way to store thermal energy, of which double-
stage LHS unit is more beneficial than single-stage unit. Heat conduction between stages is one factor
influencing on performance of LHS. However, it is always neglected or over-highlighted in references.
Based on entransy theory, analysis on double-stage ILHS unit is conducted, with the consideration of

heat leakage between portions. The criterion formulas of optimum melting temperature match is de-
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rived. It is concluded that melting temperature of Phase Change Materials(PCMs) in inlet portion in-
creases, while that in outlet portion decreases, comparing with those in the case without consideration
of heat leakage. The difference between two PCMs melting temperatures is narrowed, which implies
that performance improvement by double-stage design may diminish, due to the existence of heat leak-
age. The effects of heat leakage on optimum melting temperature match is more significant, when
number of transfer units(NTU) is at small value. However, it is also found that augment degree of
entransy dissipation is not so much. Therefore, it is necessary to take into account the existence of
heat leakage between portions in double-stage LHS unit, and respectively to re-construct with melting
temperature match. However, it is not necessary to over-estimate the effect of heat leakage on per-
formance deterioration, especially when NTU is at small value, because perfect heat insulation does
not give much benefits on performance improvement. Results are helpful for reasonable design and
performance optimization of double-stage LHS unit and are important reference to the optimization of
multi-stage LHS unit under investigation.
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