
Industrial heat exchange benefits from
energy storage

Can heat exchangers reduce energy consumption?

In this regard, researchers are focusing on designing and developing compact and efficient thermal systems to

decrease overall energy consumption. Among thermal systems, heat exchangers (HEXs) find extensive

applications in various domains, including domestic, industrial, and commercial purposes [7, 8].

 

What are heat exchangers used for?

Among thermal systems, heat exchangers (HEXs) find extensive applications in various domains, including

domestic, industrial, and commercial purposes [7, 8]. Heat exchangers facilitate the efficient exchange of heat

between two or more fluids characterized by different temperatures, all while preventing the mixing of these

fluids [9, 10].

 

Can heat exchangers improve convective heat transfer rates?

The growing demand for energy and the necessity to enhance the efficiency of heat exchangers have triggered

numerous studies aimed at improving convective heat transfer rates while simultaneously reducing the size

and investment costs of industrial devices.

 

Do enhanced heat transfer techniques improve the performance of heat exchangers?

The adoption of enhanced heat transfer techniques enhances the performanceof the heat exchangers thereby

enabling energy saving. The review paper is organized as follows: Section 2 explains the designs and

constructions of double pipe,plate heat exchangers,and extended surface heat exchangers.

 

Why are extended surface heat exchangers better?

The disruption of the boundary layerby extended surfaces promotes better HT,resulting in enhanced overall

performance. Higher manufacturing costs compared to traditional heat exchangers. The increased surface area

makes extended surface HEXs more sensitive to fouling,imposing regular maintenance to ensure optimal

performance.

 

How does a heat exchanger work?

Internal fins are positioned inside the heat exchanger tubes, thereby increasing the surface area available for

heat transfer within the fluid. These fins are in direct contact with the fluid flowing inside the tubes, promoting

efficient heat exchange as displayed in Fig. 8, Fig. 9.

Sensible heat thermal energy storage materials store heat energy in their specific heat capacity (C p). The

thermal energy stored by sensible heat can be expressed as (1) Q = m &#183; C p &#183; D T where m is the

mass (kg), C p is the specific heat capacity (kJ.kg -1.K -1) and DT is the raise in temperature during charging

process. During the ...

Thermal energy storage systems can be charged with waste heat, particularly from industrial processes, or with
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electricity and store energy as heat at up to 1,300 C.

The impacts can be managed by making the storage systems more efficient and disposal of residual material

appropriately. The energy storage is most often presented as a ''green technology'' decreasing greenhouse gas

emissions. But energy storage may prove a dirty secret as well because of causing more fossil-fuel use and

increased carbon ...

Main Applications of TES in Industrial Processes. High-Temperature Process Heat: . Cement, Steel, and Iron

Production: TES systems can provide the high temperatures (over 1,000&#176;C) needed for these ...

Thermal energy storage is a key technology for addressing the challenge of fluctuating renewable energy

generation and waste heat availability, and for alleviating the mismatch between energy ...

Industrial heat exchangers explained, learn the different types of heat exchangers used and how they work

with examples. Scroll to the bottom to watch the   tutorial . Almost every industrial facility relies on the ...

Energy consumption is an important parameter which reflects the influence of a certain sector on the economic

growth and environmental pollution of a region [1].Existing reports from different energy statistics agencies

[2], [3], [4] show that both industrial activities and energy sectors (power stations, oil refineries, coke ovens,

etc.) are the most energy consuming ...

Thermal energy storage improves system flexibility and efficiency for process heat. Thermal storage between

the primary loop and steam cycle is the most efficient. Nuclear systems are ...

In industrial applications, waste heat recovery systems integrated with phase change material thermal storage

can save up to 20 % of energy by utilizing these advancements. In addition to energy efficiency, PCM

slush-based systems also offer operational benefits including load ...

Thermal energy storage (TES) technology has emerged as a potential solution to the intermittent problem

associated with solar thermal systems for industrial applications [1].Also, heat storage systems can play a

crucial role in enhancing efficient use of thermal energy by enabling recovery of heat from industries that

produce waste heat during their operations.

Government initiatives have been established in key regions to accelerate the development of industrial

decarbonization technologies, including carbon capture and storage ...

3.1 Benefits of industrial Thermal Energy Storage ... latent heat storage to cutting-edge sorption and

thermochemical. However, to date the industrial application of TES is limited, mainly due to the lack of

awareness and demonstration of the technology, cost, and the
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Industrial activity contributed to a quarter of the global CO 2 emissions without considering the emissions

associated with electricity consumed by the industry (IEA, 2022).Process heat represents 19% of the total

world''s energy demand, and more than half of that energy comes from fossil fuels, as depicted in Fig. 1.One

of the proposed solutions for ...

industry''s energy demand, and industrial heat accounts for more than one-fifth of total (all sectors) global

energy consumption (Figure 1).3 Roughly 10 percent of total global carbon dioxide emissions comes from

industrial heat production.4 In the United States, about 43 percent of total industrial emissions (direct and

1) sensible heat (e.g., chilled water/fluid or hot water storage), 2) latent heat (e.g., ice storage), and 3)

thermo-chemical energy. 5. For CHP, the most common types of TES are sensible heat and latent heat. The

following sections are focused on Cool TES, which utilizes chilled water and ice storage. Several companies

have commer-

Also, STES is the most economic heat storage system for high temperature industrial applications due to low

cost and abundant storage materials such as rock, bricks, sand, soil, industrial or municipal wastes etc

(Becattini et al., 2017, Khare et al., 2013, Ko&#231;ak and Paksoy, 2019a). Latent heat, and thermochemical

with higher storage ...

This brief is part of a series of navigator briefs designed to support industrial companies in assessing

renewable heat solutions and providing insights for informed ...

Currently, more than 45% of electricity consumption in U.S. buildings is used to meet thermal uses like air

conditioning and water heating. TES systems can improve energy reliability in our nation''s building stock,

lower utility bills ...

The benefits would be substantial, since industry now consumes about 38% of the total energy used

worldwide. While full electrification is challenging, the adoption of mature and ready-to-use solutions (such as

low-temperature heat pumps) can significantly increase industry''s electrification rate outside of the

difficult-to-decarbonise sectors.

The findings suggest that thermal storage offers a cheaper, more efficient solution for process heat in

energy-intensive industries such as steel, metal processing, and chemicals. Thermal storage systems absorb

and store ...

Although there are benefits, high storage temperatures exacerbate the issues felt in lower temperature systems

such as clogging of ... BTES uses a closed loop ground heat exchange system to store sensible thermal energy

below ground in soil or rock. ... Industrial waste heat is the energy lost in industrial processes to the

environment [116 ...
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Liquid air energy storage (LAES) can be a solution to the volatility and intermittency of renewable energy

sources due to its high energy density, flexibility of placement, and non-geographical constraints [6].The

LAES is the process of liquefying air with off-peak or renewable electricity, then storing the electricity in the

form of liquid air, pumping the liquid.

2 HEAT PUMP - MAN ENERGY SOLUTIONS Electro Thermal Energy Storage (ETES) ETES concept -

flexible solution: o ETES Heatpump:High temperature, industrial-scale heat pump powered by renewable

electricity (100% off-the-shelf components) o ETES Light:ETES Heatpump plus thermal storage - hot & /or

cold (100% off-the-shelf components)

Latent heat storage technology increases the energy storage density by making use of phase change materials

(PCM), such as paraffin and fatty acids [34]. Several techniques and materials are currently investigated, these

materials may be included into building walls and used to transport heat from one place to another [33], [34].

This ...

These types of storages are respectively described in 3.2 Latent heat storage, 3.3 Chemical energy storage. ...

A B-TES has been coupled to an industrial plant for waste heat recovery [178] ... Indeed, when the melting

temperature is properly selected, it gives the benefit of a more effective heat exchange from a second law

perspective. ...

The global economy grows rapidly during past few decades, and it is largely due to industry contributions.

Ever-increasing industries need huge amount of power input, giving rise to the problems in both primary

energy consumption and CO 2 emissions. Moreover, during industry operations, large portion of the energy

input is dissipated as waste heat to the ambient in ...

There are three main types of MES systems for mechanical energy storage: pumped hydro energy storage

(PHES), compressed air energy storage (CAES), and flywheel energy storage (FES). Each system uses a

different method to store energy, such as PHES to store energy in the case of GES, to store energy in the case

of gravity energy stock, to store ...

Thermal Energy Storage (TES) is a crucial and widely recognised technology designed to capture renewables

and recover industrial waste heat helping to balance energy demand and supply on a daily, weekly or even

seasonal basis in thermal energy systems [4].Adopting TES technology not only can store the excess heat

alleviating or even eliminating ...

Among thermal systems, heat exchangers (HEXs) find extensive applications in various domains, including

domestic, industrial, and commercial purposes [7, 8]. Heat ...

The economics of heat pumps in the industrial context have improved due to early-stage economies of scale.

The main benefit is they produce more heat output than they consume in input energy. Heat pump water

Page 4/5



Industrial heat exchange benefits from
energy storage

heaters can significantly reduce energy consumption, but the benefits are contingent upon good design and

implementation.

The projects presented below have developed and demonstrated innovative methods, solutions, technologies

and operational practices to improve energy efficiency in industry, with a focus on the recovery and

valorisation of waste ...

Thermal energy storage in the form of sensible heat is based on the specifi c heat of a storage medium, which

is usually kept in storage tanks with high thermal insulation. The most popular and commercial heat storage

medium is water, which has a number of residential and industrial applications. Under-

Web: https://eastcoastpower.co.za
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