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Abstract
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The System of high thermal energy storage consists with storage tank, Heat Transfer Fluid
(HTF) that flows into the storage tank by charging pipe and flows out from the tank by discharging
pipe and a storage media in the tank. In the tank there are two pipes for charge and discharge thermal
energy. For experimental, the labscale tank was designed and made for collecting data in a cylindrical
shape and for heat transfer symmetry by pipe. The dimension of the tank is 0.22 m diameter length
and 0.88 m height that gives the volume 33.45 liter and the sizing of the tank will be followed from
Mohammad Riahi’s work and K.K Matrawy, 1. Farkas&J.Buzas’work. The storage medium used for
experiment is Shell thermia B which it has the proper characteristics of HTF and storage medium to
fill in the storage tank.

The storage fluid was chosen from 3 ionic lquids, 1-Isopropyl-2-methylimidazolium
tetrafluoroborate, 1-Butyl-3-methylimidazolium tetrafluoroborate[BMim][BF,]  and 1,3-
Butylmethylimidazolium tetrafluoroborate. 1,3-Butylmethylimidazolium tetrafluoroborate  was
selected to be a high potential liquid for thermal energy storage medium by the storage density 536.32
MJ/m’ and the main physical properties, pH, density, heat capacity, decomposition temperature and
boiling point were 5, 1.32 kg/m"‘, 2.39 kJ/kg (at 200°C), 300°C and 250°C respectively. The storage
system can keep high thermal energy by high temperature storage medium that decrease from 300 ‘C
to 200 °C in 120 hours. This energy performance is suitable for various high thermal renewable

energy applications.



