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Scientific Achievement:

We investigated transient response of a packed-bed latent heat
thermal energy storage system (LHTES) in removing
fluctuations in the heat transfer fluid (HTF) temperature during
the charging and discharging period. To evaluate the system
performance, we computed the overall effectiveness and
transient temperature difference in HTF temperature in a cycle
for different geometrical and operational parameters.

Significance and Impact:

The thermal performance of this type of LHTES packed with
spherical encapsulated phase-change materials (PCMs) is
superior compared to other thermal energy storages; however, . . . .

the pressure drop is an issue. The mass flow rate, porosity, P e
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system dimension, and encapsulation diameter can be varied o A

to optimize the storage system for real applications. 150 "& -0~ Energy released
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* We developed a 2-D axisymmetric model in ANSYS Fluent using flow 51250 effect of porosity 2 e
equations for HTF and a two-temperature non-equilibrium energy 5200 I (period: 1800 s each) B
equation for heat transfer, coupled with an enthalpy method to account 1sor PN
for phase change in PCM. 100 g.-omoe

* We found that the increase in porosity and storage diameter for a fixed 5"04 U'i 06 o 08
volume of LHTES reduces the storage system ability to reduce the | ) 0 ' |
fluctuations in HTF temperature to a large extent. (a) Model geometry, (b) effect of porosity , (c) energy stored
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