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Extensible Modeling of Compressed Air Energy Storage Systems by

Siddharth Atul Kakodkar A thesis  the induction motor, the generator, and

a thermal energy storage device to the make the CAES plant adiabatic.

The model is created using the Matlab/Simulink(R) software, which is

commonly used tool for modeling. 
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Energy storage systems are increasingly gaining importance with regard

to their role in achieving load levelling, especially for matching intermittent

sources of renewable energy with customer demand, as well as for storing

excess nuclear or thermal power during the daily cycle. Compressed air

energy storage (CAES), with its high reliability, economic feasibility, a?|
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Compressed air energy storage is a promising technology with the

advantages of zero pollution, long lifetime, low maintenance, and minimal

environmental impact. However, compressed air energy storage has some

disadvantages, such as low efficiency and low energy density.A parallel

operation mode of pneumatic motor is proposed in this study to improve

the a?|

compressed air energy storage. PM. pneumatic motor. ANN. artificial

neural network. CCHP. combined cooling heating and power. VFR.

volume flow rate. CACR.  Wang et al. [35] proposed an IES combination

with solar and compressed air energy storage system, investigated the

effect of key parameters on the output performance of proposed system 

The experimental results show that the power performance, energy

conversion efficiency, and economy of compressed air energy storage

system can be improved when the pneumatic motor works in 

A typical two-stage compression and two-stage expansion AA-CAES

system structure is shown in Fig. 1, which mainly consists of compressor,

expander, heat exchanger, heat storage tank, air storage, electric motor,

and synchronous generator. In particular, the compression subsystem,

consisting of a multistage compressor and an intercooled heat 

A compressed air energy storage (CAES) system uses surplus electricity

in off-peak periods to compress air and store it in a storage device. Later,

compressed air is used to generate power in peak demand periods,

providing a buffer between electricity supply and demand to help sustain

grid stability and reliability [4].Among all existing energy storage a?|

(C) 2026 PV Storage Systems 2 / 6 Web: https://www.twojaelektryka.com.pl



COMPRESSED AIR ENERGY STORAGE
SYSTEM MOTOR

The compressed air energy storage system includes an air compressor

unit, an energy release turbine unit, a cold water heat storage tank, a hot

water heat storage tank, a gas storage tank, a generator, a motor, and a

regenerator, of which the fuel cell power generation system includes a

start-up burner, reactor, fuel cell body, post-combustor 

Compressed air energy storage (CAES) is one of the important means to

solve the instability of power generation in renewable energy systems. To

further improve the output power of the CAES system and the stability of

the double-chamber liquid piston expansion module (LPEM) a new CAES

coupled with liquid piston energy storage and release (LPSR-CAES) is

proposed.

Among these methods, mechanical energy storage comprises pumped

storage, compressed air energy storage (CAES), and flywheel energy

storage, offering distinct advantages. Compared with others, CAES

systems have several benefits: When contrasted with pumped storage,

the CAES system offers greater scalability, locational flexibility and

capacity 

Compensation system for compressed air energy storage system. The

modified system consists of an additional sub-system that has an

unloading valve connecting the hose through a 5 L reservoir tank to the

cylinder with a check valve as shown in Fig. 4. When the turbine rotates,

the air is compressed, flowing through the hose, unloading valve and 

The compressed air is stored in air tanks and the reverse operation drives

an alternator which supplies the power to whatever establishment the

energy storage system is serving, be it a factory or 
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Downloadable (with restrictions)! Compressed air energy storage is a

promising technology with the advantages of zero pollution, long lifetime,

low maintenance, and minimal environmental impact. However,

compressed air energy storage has some disadvantages, such as low

efficiency and low energy density. A parallel operation mode of pneumatic

motor is proposed in this a?|

Compressed air energy storage (CAES) is a promising energy storage

technology due to its cleanness, high efficiency, low cost, and long service

life.  The CSHC-100 NSF-CAES utilizes the high-speed motor. The

system adopts interior permanent magnet rotor structure to effectively

handle issues of the magnetic bridge to bear the centrifugal 

The type of storage system for compressed air energy can have a huge

effect on its overall efficiency and new technological advances are

constantly being made to improve efficiency issues. One way that CAES

systems can be made more energy-efficient is through the use of

water-filled reservoirs. When the compressed air is pushed into storage 

To avoid overpaying for unneeded equipment, a full-system rationalisation

should be done before investing in new compressor or motor systems.

Avoiding oversizing is a key to getting the most out of high efficiency

replacement units.  Compressed air energy storage (CAES) is a method of

compressing air when energy supply is plentiful and cheap 

Experimental set-up of small-scale compressed air energy storage

system. Source: [27] Compared to chemical batteries, micro-CAES

systems have some interesting advantages. Most importantly, a

distributed network of compressed air energy storage systems would be

much more sustainable and environmentally friendly.
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The motor/generator that employs clutches to provide for alternate

engagement to the compressor or turbine trains.  Research and

application state-of-arts of compressed air energy storage system are

discussed in this chapter including principle, function, deployment and R&

D status. CAES is the only other commercially available technology 

This study focusses on the energy efficiency of compressed air storage

tanks (CASTs), which are used as small-scale compressed air energy

storage (CAES) and renewable energy sources (RES). The objectives of

this study are to develop a mathematical model of the CAST system and

its original numerical solutions using experimental parameters that

consider a?|

By analyzing the thermodynamic process of energy storage and power

generation process of ACAES system, the mathematical model of the

compressed air energy storage system is established. Then, ACAES

system is connected to power grid through permanent magnet

synchronous motor/generator (PMSM/G).

the diabatic Compressed Air Energy Storage (CAES) system and a

simplii!?ed version are proposed, considering independent

generators/motors as interfaces with the grid. The models can 

compressor-motor system or controls are provided. In [15], the authors

propose two CAES system coni!?gurations based

Compressed air energy storage (CAES) uses excess electricity,

particularly from wind farms, to compress air. Re-expansion of the air then

drives machinery to recoup the electric power. a?|
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As a mechanical energy storage system, CAES has demonstrated its

clear potential amongst all energy storage systems in terms of clean

storage medium, high lifetime scalability, low self-discharge 

Based on CAES (compressed air energy storage) and PM (pneumatic

motor), a novel tri-generation system (heat energy, mechanical energy

and cooling power) is proposed in this paper. Both the cheap electricity

generated at night and the excess power from undelivered renewable

energy due to instability, can be stored as compressed air and hot water 
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