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Can model-based predictive control of thermal energy storage be used in building cooling systems?

Abstract--A preliminary study on the application of a model-based predictive control (MPC) of thermal energy

storage in building cooling systems is presented. We focus on buildings equipped with a water tank used for

actively storing cold water produced by a series of chillers.

  Which cooling system is a good application for thermal ice storage?

Any chilled water cooling system may be a good application for thermal ice storage. The system operation and

components are similar to a conventional chilled water system. The main difference is that thermal ice storage

systems are designed with the ability to manage energy use based on the time-of-day rather than the cooling

requirements.

  What is thermal energy storage?

Thermal Energy Storage (TES) is the term used to refer to energy storage that is based on a change in

temperature. TES can be hot water or cold water storage where conventional energies, such as natural gas, oil,

electricity, etc. are used (when the demand for these energies is low) to either heat or cool the storage water.

  How do ice storage systems work?

Like conventional chilled water systems, there may be seasonal changes initiated by a monthly date or

ambient temperature. The ice storage control system may be interconnected to other large electric energy

using equipment to provide energy management beyond just the HVAC components.

  How do thermal energy storage systems work?

Thermal energy storage systems utilize chilled water produced during off-peak times - typically by making ice

at night when energy costs are significantly lower which is then stored in tanks (Fig. 2 below).

  What is a glycol fluid / chilled water heat exchanger?

A glycol fluid / chilled water heat exchanger will be used to separate the glycol and chilled water loops. The

system will be a partial ice storage system. The design day cooling load profile has a cooling peak of 10.500

kW and a night cooling load of 11,000 kW to 1800 kW.

This paper reviews the methods for integrating solar absorption cooling systems with thermal energy storage

and discusses control strategies for optimal performance. The ...
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The battery liquid cooling system has high heat dissipation efficiency and small temperature difference

between battery clusters, which can improve ...

Why Thermal Management makes Battery Energy Storage more efficient Energy storage plays an important

role in the transition towards a carbon-neutral society. Balancing ...

Kooltronic offers innovative cooling solutions for battery cabinets and electrical enclosures used in renewable

energy storage systems. Click to learn more.

This paper focused on capacity design and performance evaluation of air-conditioning systems integrated with

chilled water storage for improving PV self-consumption ...

However, lithium-ion batteries are temperature-sensitive, and a battery thermal management system (BTMS)

is an essential component of ...

To meet the energy-saving requirements of heating and cooling, a novel environmentally friendly combined

heating and cooling system based on solar photovoltaic ...

For a chosen safety chip temperature, optimal operating conditions of the water-cooled system exist, including

the optimal flow rates of the primary and secondary cooling ...

Among various energy storage systems, liquid cooling energy storage stands out for its efficiency, reliability,

and scalability, garnering increasing attention. The ...

The low-temperature cooling application focuses on fertilizer-based materials and metal hydrides (MHs), and

a conceptual design to utilize the cooling effect is presented. Safety ...

Chilled water uses rely solely on the sensible (i.e., no phase change or latent energy) heat capacity of water

and the temperature difference between supply and return ...

The temperature control system is an important link to ensure the normal operation of lithium battery energy

storage. At present, air cooling and liquid cooling technologies are the ...

Overall, the selection of the appropriate cooling system for an energy storage system is crucial for its

performance, safety, and lifetime. ...

However, achieving global optimization for this system with complex physical features and energy

interactions is still challenging in current literature, especially in a ...

Many applications of cool thermal storage systems have been employed in the industry. Many of them have

focused on different technologies and strategies to store the cool ...
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