
Energy storage cascade recovery cycle

Fig. 1 shows a novel integrated system based on cascade utilization of LNG cold energy based on the

previously published work [23].The system is combined with five subsystems including combustion power

generation system, Organic Rankine cycle system, Transcritical CO 2 cycle system, CO 2 hydrate energy

storage system, seawater ice-making ...

In a wide temperature range, propane and methanol are chosen as heat transfer fluids and storage materials for

cascade recovery and storage of liquid air cold energy. For the LNG cycle with a wide temperature range from

-162 &#176;C to 20 &#176;C, pressurized propane is selected as the heat transfer fluid and a storage medium

to recover LNG cold energy.

The energy recovery efficiencies for daily cycle, weekly cycle and monthly cycle are 96.96%, 96.27% and

93.15%, respectively. The slight increase of energy recovery efficiencies from daily cycle to monthly cycle

indicate that with the same energy storage scales, the energy produced by daily cycle has slight

competitiveness.

However, this solution is not applicable during short stays. This paper presents a novel and energy-efficient

way to supply zero-emission power during harbor stays of marine vessels. The proposed system combines the

use of a thermal energy storage and a waste heat recovery system based on the organic Rankine cycle

technology.

Investigation of organic Rankine cycle integrated with double latent thermal energy storage for engine waste

heat recovery. Author links open overlay panel Xiaoli Yu a b, Zhi Li a b, Yiji Lu a b, Rui Huang a, Anthony

Paul ... proposed an innovative cascade cycle combining a Trilateral Cycle and an ORC for industry or

transport application to ...

He et al. [13] proposed a novel LNG cold energy cascade utilisation system named CES-ORC-DC-LNG,

integrating Cryogenic Energy Storage (CES), Organic Rankine Cycle (ORC), and Direct Cooling (DC) to

utilise LNG cold energy across low, middle, and high-temperature ranges, respectively. LNG is first pumped

to 30 MPa, and the final reduced ...

The liquid air energy storage (LAES) is a thermo-mechanical energy storage system that has showed

promising performance results among other Carnot batteries technologies such as Pumped Thermal Energy

Storage (PTES) [10], Compressed Air Energy Storage (CAES) [11] and Rankine or Brayton heat engines

[9].Based on mature components ...
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Dynamic simulation and techno-economic analysis of liquid air energy storage with cascade phase change

materials as a cold storage system ... cycle and the cold recovery system. Different liquefaction cycles are

introduced such as Linde, Solvey, Claude, Collins, Kapitza, and Heylandt also one-tank and two-tank thermal

energy storage can be used ...

Pourmoghadam and Kasaeian [25] aimed to model a dynamic solar multi-generation system for cooling,

heating, power, and water production, considering long-term performance and utilizing phase change material

energy storage. The system was evaluated from energy and economic perspectives. Toluene was identified as

the best organic Rankine fluid.

Important parameters studied in energy and exergy analyses are exergy loss in different components and the

efficiency of the first and second laws of thermodynamics (Park et al., 2014).The thermodynamic equations

governing the cycle and the system, including the first and second laws of thermodynamics for the extracted

cycle components, and the equipment ...

A novel cascade Rankine cycle is proposed for treating brackish groundwater using a reverse osmosis system.

The cascade RO system is arranged in a loop with a steam Rankine cycle (SRC) at the top and an organic

Rankine cycle (ORC) at the bottom to provide high recovery, electricity-free, and scalable options.

1 Introduction 1.1 Background. Bioenergy is a large-scale renewable energy source, accounting for 10%-14%

of the world''s primary energy and potentially reaching 30%-40% by 2050 (Rosillo-Calle, 2016).Currently,

over 120 million tons of sugar are produced worldwide each year, with approximately 70% derived from

sugarcane ().The biomass potential of this crop can replace ...

The screening process is followed with relevant keywords such as &quot;cascade latent heat energy

storage&quot;, &quot;cascade latent heat energy storage&quot; and &quot;multiple phase change

materials&quot;, which could be conducted in two steps (as Fig. 2 a). Following an initial screening, there

reveals few relative studies in this field, with over 362 research papers ...

The operational load of gas turbine can be regulated by using compressor bypass extraction. In this paper, a

combined cooling, heating and power (CCHP) system integrating gas turbine cycle (GTC), compressed air

energy storage (CAES), supercritical CO 2 Brayton recompression cycle (SCRC), organic Rankine cycle

(ORC) and absorption refrigeration cycle ...

Traditional technologies such as thermoelectric power generation (TEG) and organic Rankine cycle (ORC) are

difficult to consider the multiple characteristics of various vessel waste heat, and the utilization rate is low.

This paper presents a combination of TEG-ORC bottom cycles sources and studies the influence of the ORC

evaporation pressure on the system ...
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A model for the optimal design and management of a cogeneration system with energy storage. Stoppato,

Anna; Benato, Alberto; Destro, Nicola ... A review of researches on thermal exhaust heat recovery with

Rankine cycle. Wang, Tianyou; Zhang, Yajun; Peng, Zhijun ... 24 POWER TRANSMISSION AND

DISTRIBUTION optimization waste heat recovery cascade ...

With minimizing energy consumption as the objective function, Talpacci [16] concluded that energy

consumption can save over 10 % by optimizing the configuration of cascade storage systems. In this paper, a

thermodynamic analysis is performed with considering the hydrogen mass, pressure, and temperature in

source tank and recovery tank for ...

A cascade organic Rankine cycle power generation system using hybrid solar energy and liquefied natural gas.

Solar Energy. 2016; 127:136-146. DOI: 10.1016/j.solener.2016.01.029; 17. Choi I-H, Lee S, Seo Y, Chang D.

Analysis and optimization of cascade Rankine cycle for liquefied natural gas cold energy recovery. Energy.

2013; 61:179 ...

The overall system consists of a transcritical CO 2 Rankine cycle and a cascade latent thermal energy storage

unit (TCO 2 RC-CLTES), which is placed downstream the EHBO for further exhaust heat recovery. Sea water

is chosen as cold sink for the condensation of CO 2.

In this study, a novel waste heat recovery system combining a transcritical CO 2 system, an organic Rankine

cycle (ORC), and a compression heat pump/refrigeration system is proposed. The compression heat pump

system can be converted into a compression refrigeration system without replacing any equipment, which is

beneficial to reducing the cost of the system.

Liquid air energy storage (LAES), with its high energy density, environmental friendliness, and suitability for

long-duration energy storage [[1], [2], [3]], stands out as the most promising solution for managing

intermittent renewable energy generation and addressing fluctuations in grid power load [[4], [5],

[6]].However, due to the significant power consumption ...

Dynamic simulation and techno-economic analysis of liquid air energy storage with cascade phase change

materials as a cold storage system. Author links open overlay panel Shadi Bashiri Mousavi ... Two main parts

of this system are the liquefaction cycle and the cold recovery system. Different liquefaction cycles are

introduced such as Linde ...

The cold energy utilization of liquified natural gas is a promising solution for electricity generation systems to

raise power output. In order to enhance cold energy recovery performance, here we propose a cascade Brayton

cycle, which can efficiently utilize the waste heat from gas turbine and the cold energy of liquefied natural

gas.
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