10.22034/irenew.2025.196264

=9y dlo 147 137 o o NP el 5 5las (Jol o leds (p35lg0 Jlos
VESY/ AN il ol 9 g pdyvas b gj il oode aolb fad
jrenew.ir ‘;{» 3}
FYNYIVA : 50 )6 Online ISSN 2676-2994 Print ISSN 2423-4931 u’*fw;v,u—**f

&3yl Gilwe S slaailobw glgil y (559 40

PRV PRAPRCT ST UUWPIPOWI I-i] P¥1 I TN ICH YWY | ET-SAIWE PPREN PP P Y IWIRATCT JESEN ES0W
gy waze I Slr g8 jluSeS by & pilo g

Olnl eyl e i S oils (65 5l g Sl pwidiges 0aSLiSls (5SS (ggzils -V g)
Sl e o5 st S oKl ¢(53,] 5 SilSn | cwwdigeo 00Kl el suilid I (ggzesls ¥
Al Ol sty S oSS (53] 5 Sl cmwiigo 0aSElS (i | sl IS —F
Sl el i et ol s hamro 5 ST ¢l pos 0uStsls « Lsbiwl -0
Sl e e st g oKl o555 5 SilSin svikigen o0Sesls Letils Yy &
m_zandi@sbu.ac.ir A FOABYOYY iy oo lp #
o

Uiz b 0 2 d BB Ce s b Los cde aed 4 el (5508 0 o SaiSTes eailid jlasl il ci) e ole a3l s Lo o
sa¥T L glails IS slajl8 Loyl 1y eo,lo 1y Canjlamme 010500058 (sl (60b ) jlns il cpduanazs (65,50 ailelss .ol pdgayamd glass il Caomas

pos Jols wlie ol s (e oS 0me 5 Sl ol wndiygn 58 wiile gl o @ 5551 o sl ndisnans 655 slaailabs S oo o)y
)5 0533 SUsS Slaig; SeS @ i ) iz ol deogls l (58,5 S o glp oo (S Jlo 5 Jab dsmgol 4 5 Conl alad
w2l som 0)l5 sl 1) 5l 3llil 5 053 iz ISl sl oo ye3 dilobs (6,5l8 28,5 IS 0 ]S 5 ol (sloged 4 Sl Syge 43 g
3 pianed (6551 @l plesl agms 9 ()5 LAl (palS aSd (5)lwb d9upe (3 p SLEE g 4l e Job 4 aiilyi oo (551 e oS (sladilols S (oo
S 9 (S0 (Sl ¢ lontig S ploond (31,2 aiile (6551 (53l 033 (slaailols ladcsome 1) sl hghy (nl )0 a8 ST 5 oS8

sl 00 1 5 dmlie ;0055 b ilag] lilos Jpol 5 calas 5 Llse G o gunailo

655 6 3lwo S el caralad pas (sl S slajl5 «pidyauans sbass il 1yl 5lguuls

An overview of all types of energy storage systems

Sobhan Herfat!, Sara Mahmoudian Younesi >, Ghazal Sadat Lavasani’, Abolghasem
Mosayyebi Jirhandeh*, Mohammad Reza Poursaber’, Roghayeh Gavagsaz-Ghoachani®,
Majid Zandi”

1, 2-Ph.D. Student, Faculty of Mechanical Engineering, Shahid Beheshti University, Tehran, Iran
3- M.Sc. Student, Faculty of Mechanical and Energy Engineering, Shahid Beheshti University, Tehran, Iran
4- M.Sc, Faculty of Mechanical and Energy Engineering, Shahid Beheshti University, Tehran, Iran
5- Assistant Professor, Faculty of Civil, Water and Environmental Engineering, Shahid Beheshti University, Tehran, Iran
6, 7- Associate Professor, Faculty of Mechanical and Energy Engineering, Shahid Beheshti University, Tehran, Iran
*P.0.B. 1658953571 Tehran, Iran, m_zandi@sbu.ac.ir
Received:06 November 2023 Accepted:18 March 2024

Abstract

In recent years, the environmental crisis caused by the increasing emission of carbon dioxide is expanding. For this reason,
the world is turning towards renewable energies at a considerable speed. The renewable energy system has a great
potential for decarbonizing the environment; because they do not produce greenhouse gases or pollutants. Renewable
energy systems rely on natural resources such as sunlight, wind, water, and geothermal energy to produce energy. These
sources include uncertainty and depend on weather, season, and year. To account for these periodicities, renewable energy
can be stored using various methods. Then, if needed, it was used in a fixed and controlled manner. Energy storage system
technology provides the possibility of absorbing, storing, and releasing energy for later use. Energy storage systems can
help balance electricity supply and demand, improve grid stability, reduce carbon emissions, and facilitate the integration
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of renewable energy sources into the grid. In this research, the types of energy storage systems subsets such as thermal,
chemical, electrochemical, mechanical, electrical, and hybrid are classified and then their advantages and disadvantages

and operating principles are compared and investigated.

Keywords: Renewable energy, greenhouse gases, uncertainty, energy storage system
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