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Abstract

Increasing energy consumption in today's world and the resulting major environmental problems have made efforts to
develop renewable energy and reduce energy consumption as an effort to improve environmental issues, especially
global warming, become a major concern in modern world research. It is predicted that by 2050, energy consumption
and environmental damage will increase by 1.8% annually . In addition, with the sharp increase in cooling and heating
needs in various industries, and especially the need for thermal energy around the world, the need for appropriate
technology that improves thermal performance in various systems, is very important. The result of these restrictions has
been a move towards renewable energy and a reduction in fossil fuel consumption. On the other hand, new technologies
such as batteries and drugs are highly dependent on temperature changes. The use of phase change materials (PCMs) to
store thermal energy in various industries can solve energy shortage problems. This article provides an overview of
energy management practices using PCMs. The background of PCMs in different industries was also examined. The
application of PCMs in construction, batteries, home water heating systems and other applications was investigated. A
summary of the PCMs used is also provided.

Keywords: Phase change materials (PCM), Latent heat energy, Energy storage system, renewable energy

WwWw.jrenew.ir........  [— info@jrenew.ir

9,

*"w;',.ﬂf

N

( v 1o D 19 pririeH 6 bo e Y5 eroqlo obdhHEC 6 (o Ly



https://dorl.net/dor/20.1001.1.24234931.1401.9.2.5.8

¥
ey

Y,
Moify

VEY linse) g 5l poo 05lod ¢ i Sl =53 5 pduasass sla (65, sole aslilad }

A g dal> dexl o ol plyay

Oyge a5l 0pS 5l i plp WY B0 ule Sl 551 0SS
Jol gl p plooeds GiSTy alaly 4 (6551 0233 s Canl (ugine
b S S ol sl pleerd 25Ty S plasl Job o a5 ceul il
e Dl Sl 5L (655 (patiie e @ ol SLS S s
@laglio 1 Jouzr ol pdoetd Ml ol slatuSTy a5 cul
0> 5 2l G ((Siws ym | ool b Gugaimo sloyS 038 oy
Jaie ¥ doles ams e bt |y JT e bS5 5l eolizal b ol bo )5
ol 5 923 g0 G 1y Sl SlosF 058 e S 3 ek (535
D) 6 s T (kg K) i lid o oloS Cudyls Cp dolae

Iyl s (d/kg) (g

T T
0= L‘ mC dT +ma, AH + ij mC dT 8

5 oogze )l 6550 G5lwe 235 O TES (laptucas (mle anlio V Jgo2

[Vl ree kWh )0k slos (ial3dl sl ol

ERERCTE B
(JTﬁb olge)

5o Voon YY¥- (ke/m*) J&=
v /Y ) (kIkg) o35 sLo )5
.y _ _ (Kkg) ol sl S
fro- Veee o BYVeee (ke) VT T epSde
\ ¥ V0 oS Py Cund

3 Ol 4 "PCM) 3B s Olge 3l eolainl 2l sla Jle o
5ol )0 6551 YL 038 Sebls o 4 (655l (s3lwe 35 (slacs 518
0;23) ol Ly slod )3 5B pots anlp S b 655l 0033 2l
2 DN el @38 13 4z 3590 Sl (Gl LS ©y50 4 55
Solfg s silen e mlio ;0 WPCM Ul glsl 2 sla yiags,
3 Sy oS Sas e Ol melas Gln sande
5 Sibepleitle da sl pezmen (oSl slaolliws (g5 sles glio
ol o s DY) cal saz @lsl g cwyp S slagSe SOl
2 sl Lol 5 as,e ule SIS g LPCM .l solatwl b aos oo
O a1y Oyl Copae Wl e LPCM () ols de Sl
DIY] sims by ol S ile azy0 Yoo b -Ye gl 5 olanS s
I, HVAC sloolSiws Bras ,b 5l aoyo Yo b Ve wilg oo LWPCM
sloanze 2ol ose Wlgie S ok GalS ) Sl s pals
A Cowl oalds Lasiee Cpdored 0gd Ao Ve U (655l el sl (Bpae
ajlso b Jobee wiilgi oo PCM zllas oo Ve b odds aislo slolgss
2Ulg sl alie o [VF] aiss 6 )leSs &) 395 6l O Cualind &
glgl 5 cas JuS glagisle;l LPCM (6,515 5 Sl o e
ol 0ads 03,51 byl (6,5 )G Jow JLS [0 e soniiS o )es

(PCM) 3l 5 slga—Y
@B s 9 6550 ks ol o o s Wl Gl e 1) LPCM
59 90,5 Glpaadl el — dalx 5 35— il welr - mle atis 4w

s (50 l5  mlesalr JB ks dlse gl 2g2ge 08 e Lo

3. Phase Change Material
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1. Heating, Ventilating and Air Conditioning
2. Thermal Energy Storage
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2. Phase Segregation
3. Supercooling
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4. Microencapsulation
5. Solvent evaporation
6. Spray drying

7. Centrifugal extrusion
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1. Direct Impregnation or Mixing
2. Encapsulation
3. Microencapsulated Phase Change Material
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1. Coacervation

2. Sol-gel

3. Thermo-Gravimetric Analysis

4. Differential Scanning Calorimeter
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1. Computational Fluid Dynamics
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1. Domestic Water Heating Systems
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