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(Alt. T,)
—1 Chiller w, .
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T g
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/\ Load
Ice \_/

A W,
EE F, (Alt. Fy) @ |
U T. (Al T.)

a, chiller upstream

i}
o T3 (Alt. T;) Heat
exchanger: |!
m Load
lce U
tanks /\
i : Chiller W,

b. chiller downstream

Note: F; may be located upstream of T,
If the heat exchanger is not used, omit F1,T1and Tz and use Alt. T,,T, and F,
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Note: F, may be located upstream of T,
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volume. area increases void volume.
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C. Increasing height reduces voids D. Initial water level too high. Ice floats,
given same ice opening and leaving voids at bottom.
volume as B.
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E. Shallow angle of repose reduces F. Steep angle of repose increases void
void volume. volume.
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lece W,
harvester
chiller

Load

Storage Tank W,

eor

A. Single, constant flow pump with heat exchanger

lce W,
harvester
chiller

Load

W, Storage Tank

B. Dual constant flow pumps with heat exchanger
and bypass to tank during discharge

lce W,
harvester
chiller
Load
W, Storage Tank
Conslant flow o Constant or
pump variable flow

pump

C. Dual pumps with heat exchanger and 100%
return to tank during discharge cycle

Note: F; may be located upstream of T,
Trand Tz as is with or with out heat exchanger
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Abstract:

Today, due to increasing air pollution, limited fossil fuels and increasing use of renewable sources, the
development of storage systems in the electricity and energy industry has received much attention.
Thermal energy storage is one of the technologies in the field of energy supply and demand balance,
energy management, waste heat utilization and renewable energy integration. Today, most of the
operational projects of thermal energy storage are related to managing the use of solar energy inside and
outside the grid.

Thermal energy storage devices are classified into low temperature (less than 10 degrees), medium
(between 10 to 250 degrees) and high temperature (more than 250 degrees) based on operating
temperature and latent, sensible and thermochemical heat storage devices based on the storage material.
Sensible heat storage is currently the most commercial thermal storage. The latent heat storage is in the
early stages of commercialization and the thermochemical storage is in R&D stage. It is worth noting that
thermal energy storage systems had the highest annual growth rate of operational projects (30%)
compared to other storage systems except pumped storage during 2007-2020. Today, research and
development on thermal energy storage materials in latent and thermochemical heat storage (solving
challenges such as performance improvement, lifetime and cost reduction) and combined latent and
sensible heat systems are the most important issues in the field of thermal energy storage. Research and
development of end-user technologies that benefit from thermal energy storage systems and integration of
storage systems with grids and residential and commercial building are also important topics in this field.

In view of the above, efforts are being made to build various types of heat storage systems and
commercialize them with better specifications and performance with special focus. Predictions show that
with the use of advanced materials, significant development and progress will be achieved in this field.
Meanwhile, the very important role of storage devices in smart energy grids will be undeniable in the
future. With the widespread use of the above equipment, this equipment will soon be used on a large scale
in Iran. In addition to comprehensive research and research activities, it is obvious that one of the
measures needed to prepare the necessary conditions for the optimal and widespread use of these storage
devices, is to develop a technical guide for the design, construction and use of these systems. With regard
to this issue, the preparation and compilation guide of heat storage devices has been considered and
addressed. The leading criterion addresses these issues in eight chapters.
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