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Study on Development of Latent Heat Storage at Various Middle High Temperature Range
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The purpose of this research is to develop the latent heat storage technology and to effectively utilize unused wasted
energy. To recover the waste heat energy in the temperature range (100°C~400 °C) discarded from the factories,
determine the new heat storage material mixtures according to their melting temperature range, and construct the latent
heat storage system for research purpose.

In Chapter 1 and Chapter 2 include an introduction, literature studies and the past researches of the latent heat thermal
energy storage system.

In Chapter 3, measurements of melting temperature of heat storage material mixtures for the melting temperature range
of 300°C~400°C. The mixture of NaCl: KCI: LiCl was used for this temperature range. Corrosiveness test of
construction materials with mixture was made by using some anti-corrosive spray, paint and argon gas. For this mixture,
most of the construction materials cannot be used because of corrosiveness problem and high melting temperature. It
was found that some difficulties to construct the experiment devise for this temperature range.

In Chapter 4, the mixture of NaOH: LiOH was used for this melting temperature range of 200°C~300°C. After making
the corrosiveness test, construct the experimental device. This device contains the test-section, heating system, and
cooling system as separately. In this system, indirect heat exchange system is used between latent heat storage material
mixture and heat transfer oil. By using this device, the behaviors of this latent heat storage material mixture during the
melting and solidification processes were investigated.

In Chapter 5, the mixture of mannitol and erythritol was used for the melting temperature range of 100°C~200°C in
the direct contact heat exchange system. There was the flow out problem of PCM from the test-section with the heat
transfer oil at the high flow rate of oil. Attempt to control the solidified height of the PCM mixture during the
solidification process, a perforated partition plate was installed in the PCM region in the heat storage vessel. The
solidification and melting processes were repeated using metal fiber. While using the perforated partition plate and metal
fiber, the amount of heat release slightly less than the without of that. To increase this amount of heat release during the
solidification process, the effects of metal fiber diameter, the proportion of fibers, and the position of the fibers within
the PCM region were investigated. And the perforated plate and mesh are also used to solve this problem. Numerical
analysis is performed to predict the PCM temperature and compare with experimental results.

Chapter 6 contains the conclusion and the future work.
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