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The high-temperature thermal energy storage is introduced to heat the discharging compressed air to enhance

the air turbine performance, and the Organic Rankine Cycle is integrated to utilize the waste heat. ... Exergy

analysis, rooted in the second law of thermodynamics, enables the determination of the exergy destruction of

each component ...

Krane, R.J.: Second Law Optimization Of Thermal Energy Storage Systems: Latent Heat Systems, NATO

Advanced Study Institute On Energy Storage Systems: Fundamentals and Applications, Cesme, Turkey, June

27- July 8, 1988. ... Thermodynamic Functional Analysis: A Method For Optimal Design Or Improvement Of

Thermal Systems, Ph.D. thesis, Georgia ...

With the development of aircraft electrification, the problem of thermal management has become increasingly

prominent. It is necessary to propose a new aircraft energy management method to satisfy the needs of aircraft

thermal management while maintaining high efficiency. This study addresses a compressed carbon dioxide

energy storage system applied ...

This work examines the use of thermal energy storage (TES) to increase the operational flexibility of a

baseload power plant and thus incentivize renewable energy and decarbonize the grid. A first and second law

thermodynamic model of a nuclear power plant establishes the impacts of TES on the capacity factor and

thermal efficiency of the plant.

3. SECOND LAW EFFICIENCY The first law efficiency of thermodynamic cycles measures the fraction of

the input energy that is converted to useful energy output. In a second law analysis the actual cycle

performance is compared with an ideal reversible cycle, accu-rately indicating the improvement possible in the

performance of the cycle. Fig. 2.

A Second Law analysis of thermal energy storage systems 45 ANALYSIS Description of the system to be

analyzed Consider the sensible heat energy storage system shown in Fig. 1. ... CONCLUSIONS The present

analysis and that ofBejan [9] show that the Second Law of thermodynamics must be used to design thermal

energy storage systems with ...

Thermoeconomics connects mainly the second law of thermodynamics and economics to estimate the cost of

exergy by using the cost 0accounting and structural theory. ... Adebiyi, G.A., and Russell, L.D., 1987, A

second law analysis of phase change thermal energy storage ... G.A., 1991, A second law study on packed-bed

energy storage systems ...

Second-law analysis (exergy analysis), which is a thermodynamic analysis technique based on the second law
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of thermodynamics, provides an alternative and illuminating means of assessing and comparing TES systems.

... Krane RJ. A second law analysis of a thermal energy storage system with Joulean heating of the storage

element. Paper 85-WA/HT ...

Compressed air energy storage (CAES) systems are considered as one of the most promising power energy

storage technologies in terms of large scale, low cost, flexible storage duration and long lifespan [1].CAES

systems can be used in large-scale renewable energy, peak regulation and frequency modulation of power

system, distributed energy system, etc [2].

This review focuses on the application of Second Law techniques to the optimal design and operation of latent

heat thermal energy storage systems. The need for thermal energy storage systems, the advisability of

employing concepts based on the Second Law of...

Abstract. Among the available energy storage technologies, pumped thermal energy storage (PTES) is

emerging as a potential solution for large-scale electrical energy storage with high round-trip efficiencies and

no geographical limitations. However, PTES requires a low-cost, high-temperature heat source to achieve

reasonable round-trip efficiencies. Moreover, ...

The thermal energy generated by the compression process releases into the atmosphere. Accordingly, an

external heat source is required during the expansion process to prevent the condensation or freezing in the gas

turbines. The A-CAES without thermal energy storage (TES) is proposed to avoid the use of an external heat

source [27].

Open thermodynamic system f o r the second-law analysis of a heal transfer A D R I A NBEJAN 6 need to

identify all the thermodynamic irreversibility associated with the device. In the words of various writers, the

irreversibility internul and exterm1 to the actual heat transfer device is incorporated in the aggregate system

delineated by the ...

Tutorial Textbook Applications EGY Vol. 5. Nos. 8/E 719 w Vol.!. pp. 721-732 Pergamon Press Ltd.. 1980.

Primed in Greal Britain SECOND LAW ANALYSIS IN HEAT TRANSFER ADRIAN BEJAN Department

of Mechanical Engineering, University of Colorado, Boulder, CO 80309, U.S.A. Abstracthe second law of

thermodynamics is used as a basis for ...

This paper presents a thermodynamic and sustainability analysis for an experimentally developed solar water

heater-with water treatment. The parabolic trough collector (PTC) is employed to capture thermal energy from

the sun, which is subsequently utilized to increase the temperature of water. "Experimental and numerical"

investigations are divided ...

Fig. 9, Fig. 10 show a quantitative energy analysis, comparing the use of the storage in terms of electrical

energy and thermal energy absorbed. The values shown are calculated from the energy balance on the HVAC
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tank, the two cases do not match perfectly due to the differences in heat losses in the two cases, the

stratification of the HVAC ...

The thermodynamic performance of an encapsulated ice thermal energy storage (ITES) system for cooling

capacity is assessed using exergy and energy analyses. A full cycle, with charging, storing, and discharging

stages, is considered. The results demonstrate how exergy analysis provides a more realistic and meaningful

assessment than the more ...

The second law of thermodynamics is receiving lot attention for the analysis of power generation and thermal

systems. In the course, the second law analysis of sensible energy storage systems, latent heat energy storage

systems and the ways to ...

The final result would be a conversion of heat into work at constant temperature--a violation of the first

(Kelvin) form of the second law. The concept of entropy was first introduced in 1850 by Clausius as a precise

mathematical way of testing whether the second law of thermodynamics is violated by a particular process.

This paper analyzes the irreversibilities due to the heat transfer processes in a latent heat thermal storage

system. The Thermal Storage Module (TSM) consists of a cylindrical shell that surrounds an internal coaxial

tube. The shell side is filled by a Phase Change Material (PCM); a fluid flows through the inner tube and

exchanges heat along the way. The most ...

Thermodynamics and Heat Engines: A brief introduction to heat engines and thermodynamic concepts such as

the Carnot Engine for students.. The Second Law of Thermodynamics(first expression): Heat transfer occurs

spontaneously from higher- to lower-temperature bodies but never spontaneously in the reverse direction. The

law states that it is impossible for any ...

Since packed bed heat exchangers are known as efficient ones, implementation of a decision-making criterion

based on second law of thermodynamics can be considered as usable investigation, due to frequent

applications of heat storage systems in energy systems; simulation of such component through an efficient

method, which provides entropy ...

* Revised for publication in Solar Energy, October 2011, and in revised form, January 2012 ** Author to

whom correspondence should be addressed: (765) 494-5621, sureshg@purdue  Second-Law Analysis of

Molten-Salt Thermal Energy Storage in

Second Law of Thermodynamics Understanding the Second Law of Thermodynamics. The Second Law of

Thermodynamics is a fundamental principle that governs the direction of thermal processes and the efficiency

of energy conversion systems. It introduces the concept of entropy, a measure of disorder or randomness in a

system.
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The presence of stratification is well known to improve the performance of stratified thermal energy storage

systems (STESS). The major energy and exergy methods for modeling and assessing the performance of

STESS are reviewed in this presentation. Current analytical and numerical methods for modeling STESS are

surveyed, with their strengths and ...
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