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The industrial use of cryogenic air separation units started more than 120 years ago. Cryogenic air separation

processes produce pure nitrogen, oxygen, and argon, as well as other noble gases. In cryogenic air separation

units, the produced amounts of nitrogen and oxygen vary between 200 and 40,000 Nm 3 / h and 1000 and

150,000 Nm 3 / h, respectively. ...

So, if we use air separation devices to produce and store cryogenic liquid air, and then implement DSM on it,

we not only can fully realise the production potential of air separation devices and achieve the large-scale

storage of liquid air, but also can reduce the investment and power consumption cost of the energy storage

system.

At the moment, the change in power generation from fossil energy sources to renewables poses several

challenges to the energy system and major energy consumers such as cryogenic air separation plants.

This paper explored the potential for deep integration of these two process and proposed a novel air separation

with liquid nitrogen energy storage process recovering waste heat and reusing ...

PDF | On Feb 1, 2024, Xu Zheng and others published Design and multi-objective optimization of combined

air separation and ORC system for harnessing LNG cold energy considering variable ...

Liquid air energy storage (LAES) uses air as both the storage medium and working fluid, and it falls into the

broad category of thermo-mechanical energy storage technologies. The LAES technology offers several ...

The integration of liquid air energy storage (LAES) and air separation units (ASUs) can improve the operation

economy of ASUs due to their matching at refrigeration temperature. ... [30] developed a system that can store

pure nitrogen from an ASU. The heat utilization technology of Kalina power cycle was used to increase power

generation during ...

Figure 1 shows the power and industrial gas supply network in integration with the LNG power plant, the

petrochemical complex, and an air separation energy storage (ASES) system. The ASES system consists of a

charging process and discharging process. During charging, power is sourced from low price power grid, and

ASU is used to separate and liquefy ...
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Atmospheric gases (nitrogen, oxygen, argon) are produced using a process known as air separation. Air

separation plants are typically referred to as air separation units, or ASUs. Cryogenic air separation is capable

of producing large quantities of high purity gas and/or liquid phase product, which is then easily stored,

transported or used.

Cryogenic air separation is currently the most efficient and cost-effective technology for producing large

quantities of oxygen, nitrogen, and argon as gaseous or liquid products. An air separation unit (ASU) using a

conventional, multi-column cryogenic distillation process produces oxygen from compressed air at high

recoveries and purities.

Under the condition of ensuring the normal operation of the ASU, the spare capacity of the system is fully

utilised to store liquid air during the valley period. ... Pinch and exergy evaluation of a liquid nitrogen

cryogenic energy storage structure using air separation unit, liquefaction hybrid process, and Kalina power

cycle. Journal of ...

In this paper, a novel compressed air energy storage system is proposed, integrated with a water electrolysis

system and an H 2-fueled solid oxide fuel cell-gas turbine-steam turbine combined cycle system  the charging

process, the water electrolysis system and the compressed air energy storage system are used to store the

electricity; while in the ...

The review covers a range of technologies, such as air liquefaction and liquid air energy extraction cycles,

liquid air energy storage, air separation units, and liquid air supply chains, with a focus on identifying and

organizing influential factors to construct energy- and cost-efficient liquid air energy systems.

A new heating system is disclosed to reduce the regeneration heating electric consumption for air

pre-purification of air separation units. The new heating system is of great energy-saving significance, as air

separation units are energy-intensive installations that account for a considerable proportion (around 4.97 %)

of China''s total national ...

ASU-ES-AESA can store liquid air on the greatest scale during energy storage when the air compressor is

operating at 105 % of its design load and all of the energy storage air (streams 13 and 23, flow rate 10.30 kg/s)

is released into the surroundings; however, the discharge of energy storage air will lead to a low air

liquefaction ratio for ...
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