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Abstract

The solar energy is increasing reported to bezetilito generate electric power as
well as heat in large scale. The main limitatiorsofar energy is its intermittent nature and
hence it becomes more challenging. Latent heaggretorage (LHES) is one of the ways to
store available energy to use it later for appilocaduring off-sunshine hours. The paraffin
wax is one of the most reported phase change rmb{&CM) used as LHES. But energy
charging and discharging times to store energyag due to the poor thermal conductivity
of paraffin wax. Experimental investigation of plirawax based four pass thermal energy
storage (TES) unit is reported here since it is @inhe method to improve the performance
of TES unit. A special cylindrical test sectionakso used to know the solid-liquid (S-L)
interface boundary. The main outcomes of this arpartal work are: the charging time is
reduced by about 24 %, 29 % and 32 % with variatibheat transfer fluid (HTF) flow rate
from 50 to 70 LPH for inlet temperature of°6) 65°C, and 70C respectively. Similarly,
discharging time is reduced by about 32%, 30% &% @ith variation of flow rate from 50
to 70 LPH for inlet temperature of 20, 25C, and 36C respectively. The experiment shows
the S-L interface moves faster at a higher flow &atd higher inlet temperature.

This PhD Thesis would be useful for providing gliite relating the performance of
TES unit for the variation of inlet temperature dta rate of HTF as a function of input
heat energy. This knowledge can be utilized foarsehergy system specifically solar water
heater (SWH) and for waste heat recovery wherevater is source of energy.
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