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What size facility are you implementing energy -7"_‘ "
storage for?: * Select an option Under 50,000 sq. ft
50,000 - 100,000 sqg.ft 100,000 - 150,000 sq.ft
150,000 sq.ft and above N/A Are you planning to
use CALMAC for a new construction or retrofit
project?:

The life cycle cost of our thermal energy storage
systems is less than half that of lithium ion batteries
used for comparable applications, and that
advantage will be sustained or grow over the next 5
years. As part of our mission to produce the
lowest-cost, most robust distributed storage system
for the grid, Ice Bears and Ice Cubs are
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In addition, the ice storage system can be used as a
thermal energy storage in order to store excess
electricity capacity from the sun or wind in the form
of "cold", which is used later, and feed it into the

cooling network at the time of need. In this
application, the storage also contributes to
smoothing the load on the electricity grid.

Thanks to the $370+ billion Inflation Reduction Act
(IRA) of 2022, thermal energy storage system costs
may be reduced by up to 50%. Between the IRA's
tax credits, deductions, rebates and more, a thermal
energy storage system may cost significantly less
than a conventional system. Ice Heating:
Reimagining thermal energy storage in an

Air Cooling
Energy Storage System
~

Ice-cool thermal energy storage. LAES. Liquid air
energy storage. LHS. Latent heat storage. LA.
Lead-acid. Li-ion. Lithium-ion. LTES. Low

= IME , temperature energy storage. MES. The molten salt
energy storage system is available in two
configurations: two-tank direct and indirect storage
jgﬁﬂ”’ systems. A direct storage system uses molten salt
T as both
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An ice storage system, however, uses the latent
capacity of water, associated with changing phase
from a solid (ice) to a liquid (water), to store thermal
energy. This clinic focuses on cool thermal-storage
systems that use ice as the storage medium,

commonly called ice storage systems. period one
Benefits of Ice Storage Ice Storage Systems

The second-generation Model C Thermal Energy
Storage tank also feature a 100 percent welded
L polyethylene heat exchanger and improved

reliability, virtually eliminating maintenance. The
tank is available with pressure ratings up to 125 psi.

Thermal energy storage systems utilize chilled
[ ] water produced during off-peak times ??? typically
[<] ‘JEE by making ice at night when energy costs are
| significantly lower which is then stored in tanks (Fig.
2 below). Chilled water TES allows design

engineers to select individual energy plant chillers
based on the average cooling load rather than the
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Latent heat thermal energy storage systems work
by transferring heat to or from a material to change
its phase. A phase-change is the melting,
solidifying, vaporizing or liquifying. Capital costs are
higher, as such a system requires larger chillers and

a larger ice storage system. This ice is produced
when electrical utility rates are

The chiller systems typically used to cool large,
commercial buildings place high demand on the
electrical grid, accounting for around 14% of all
electricity used commercially? and contributes to
around 50% of building energy . demand. 2.
Modular ice energy storage is an innovative thermal
energy storage (TES) system that brings more
balance

13MW ice storage tank. In collaboration with
Heidelberg's municipal utility, sp.ICE has developed
an energy storage system that can store more than
13 megawatts of cooling energy centrally and
deliver it to neighbouring buildings via a district ???
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However, the efficiency of thermal and ice energy

storage systems and demand-side management

were not integrated into the model. The higher

s reservation provides this ability to cover
uncertainties and creates more flexibility for the

&

system. Given this issue, we propose multi-objective
and multi-layered energy planning framework to
improve the

The total energy consumption for an ice thermal
storage system will be much higher than without
storage due to losses which are much higher than
with battery storage (based on studies | found a
while ago ?7?? unfortunately | didn"t save the links),
so even with zero installation cost, it only makes
economic sense for the homeowner when either
there is a large cost ??7?

Cool storage achieves this performance by using ice
or chilled water as a medium for storing and
deploying energy. A cool thermal energy storage
system uses stored ice or chilled water as a medium

for deploying energy. (Image courtesy of
Trane.)There is hot and cold thermal energy
storage. Hot TES would include the water heater in
your home.
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Figure 15 shows a two-tank thermal energy storage
system integrated into a parabolic trough power
plant storage is based on a solid???liquid phase
change with energy densities of 100 kWh/m 3 (e.qg.,
ice). TCS systems can reach storage capacities of
up to 250 kWh/t with operation temperatures of
more than 300 ?C and efficiencies from 75% to

Source: Source Energy and Environmental Impacts
of Thermal Energy Storage, California Energy
Commission - February 1996. Advantages of Ice
Thermal Storage ???Reduced equipment costs Ice
Storage Systems ???Loads are not well matched to
availability of the energy source ???Energy costs
are time-dependent ???Time-of-use energy rates

BAC's ice thermal storage cooling solutions are a
cost-effective and reliable option for cooling offices,
schools, hospitals, malls and other buildings. By
producing low process fluid temperature during
off-peak times, this environmentally friendly cooling
solution reduces energy consumption and
greenhouse gas emissions.
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Many methods have been introduced to reduce
energy consumptions and the costs of HVYAC
systems. Along with reducing the operating cost of
HVAC systems, ice thermal energy storage (ITES)
systems, also called the ice storage system (ice-ss
or ISS), have significant advantages in decreasing
the peak cooling loads and the capacity of chillers.

Ice Energy filed for Chapter 7 bankruptcy in
December, in a setback for small-scale thermal
energy storage.. As lithium-ion batteries proliferated
for grid storage, a small contingent of

13MW ice storage tank. In collaboration with
Heidelberg's municipal utility, sp.ICE has developed
an energy storage system that can store more than
13 megawatts of cooling energy centrally and
deliver it to neighbouring buildings via a district
cooling network. Read about the project

European
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Nostromo's "lcebrick" ice thermal energy storage
technology has the potential to cut both the
environmental and financial cost of air conditioning
for large commercial buildings. Image:
UNSPLASH/Ice Andrea Willige Senior Writer,Forum
Agenda Share: Our Impact What's the World
Economic Forum doing to accelerate action on
Ny Energy Transition?

Ice thermal energy storage like this can also
address the need for storing surplus renewable
energy to balance out the grid at times of peak
demand. Applications range from district heating
and cooling to power generation. The cooling
properties of ice don"t need to be explained.

Maintenance of CALMAC Ice Bank tanks and the
thermal energy storage system is not much different
from conventional cooling. Perform chiller
maintenance as required, check the health of the
glycol fluid annually, check the water level in the
tanks, and add biocide every other year to eliminate

algae growth.
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