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 چکیده

ئز اهمیت کرده مطرح بودن مسائل توسعه پايدار و گرمايش جهانی و رو به اتمام بودن منابع سوخت های فسیلی،استفاده از انرژی خورشیدی را بیش از پیش حا
در اثر افزايش  يکی از روش های استفاده از اين منبع انرژی لايزال پنل های فتوولتائیک میباشند. يکی از ضعف های اين پنل ها، کاهش بازده الکتريکی آناست. 

کنترل  برای ختلفیم هایروش .کاهش پیدا میکند  %0.5افزايش دمای عملیاتی آن بازده ی اين پنل ها  کلويندرجه ی  1دمای آن میباشد، به طوری که با هر 
 مواد تغییر فاز دهنده .است برخوردار بیشتری اهمیت ازازطريق مواد تغییر فاز دهنده  گرمايی انرژیسازی  ذخیره آنها میاندمای اين پنل ها وجود دارد که از  کردن

با توجه به کارايی و  .دارنداز طريق گرمای نهان ذوب  را گرمايی انرژی از زيادی مقادير سازیذخیره و جذب قابلیت که شودگفته می معدنی يا آلی ترکیبات به
مورد توجه بسیاری از در جهت خنک سازی پنل های فتوولتائیک  اخیر هایسالانرژی، استفاده از اين مواد در سازی ذخیره  قابلیت بالای مواد تغییر فاز دهنده در

راستا مقاله ی حاضر به مطالعه مروری تحقیقات و مطالعات انجام شده در اين زمینه نیز پرداخته  است. با  در همین کشورهای پیشرفته جهان قرار گرفته است.
اين پنل ها، اين مواد میتوانند توجه به تاثیر قابل ملاحظه مواد تغییر فاز دهنده در کنترل دمای پنل های فتوولتائیک و به دنبال آن افزايش بازده حرارتی و الکتريکی 

 کار مناسبی برای بهبود عملکرد پنل های فتوولتائیک نیز باشند.راه

پنل های فتوولتائیک،ساختمان، انرژی سازیذخیره دهنده، فاز تغییر مواد :انواژگدکلی
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Abstract  

In the light of importance of sustainabile development, global warming as well as mortality of Fossil fuel correspondingly 
using of solar energy be more and more important. Photovoltaiv panel is an application of solar energy resource. A 
weakness of Photovoltaic panel is efficiency reduction caused by temperature increase.  The efficiency of photovoltaic 
panel decreases by approximately 0.5% per Kelvin. There are different methods to PV thermal regulation, which the use 
of Phase change material is more important one. Organic or inorganic compounds that are capable of absorbing and 
storing large amounts of heat energy are called phase-change materials. Due to the high efficiency and high capicity of 
phase-change materials in energy storage systems, the use of these materials in recent years has attracted many developed 
countries. Accordingly, this paper reviewd studies about using PCMs for PV thermal regulation. Considering to the 
considerable enhancement of the PV performance via application the PCM, the PCMs can be a appropriate solution for 
the PV performance enhancement. 

 

Keywords: Phase Change Material, Energy Storage, Photovoltaic panel, Building 

 

Archive of SID

www.SID.ir

http://www.SId.ir


76

 

  

[ ]

.

[ ]

[ ]

[ ]

 

[ ] 

Archive of SID

www.SID.ir

http://www.SId.ir


77

 

 

 [ ] 

Brown[ ] 

Royo[ ]

Ma[ ]
Preet[ ]

 

                                                           
¸¿­» Ý¸¿²¹» Ó¿¬»®·¿´ øÐÊóÐÝÓ÷ 

 
 

 

Park 

Å Ã

Sharma

Å Ã 

Browne

Å ÃÅ Ã

 

[ ]

[ ]

¿¬»®·¿´øÐÊÌóÐÝÓ÷ 

Archive of SID

www.SID.ir

http://www.SId.ir


78

 

Buonomono

Å Ã

 

Buonomano [16] 

StropnikStritih

Å Ã

 

 Hendricks

 

Å Ã

Yin

Å Ã

 

[ ]

Plytaria

[ ][ ] 

Hasan

[ ]Buonomano 

[ ] 

Archive of SID

www.SID.ir

http://www.SId.ir


79

 

Wang

[ ]

 

[ ] 

Sweidan

[ ] 

 

[ ] 

Japs

                                                           
«·´¼·²¹ ×²¬»¹®¿¬»¼ Ð¸±¬±ª±´¬¿·½óÐ¸¿­» Ý¸¿²¹» Ó¿¬»®·¿´øØÐóÞ×ÐÊÌó

ÐÝÓ÷ 

[ ][ ]

Hung

Å Ã 

 

Hung

Å Ã

Park

Å Ã

Waqas Ji

Å Ã

Japs

Å ÃÅ Ã

Park 

Å Ã

Archive of SID

www.SID.ir

http://www.SId.ir


80

 

Å Ã 

Smith

Å Ã

 

.

[ ]

                                                           
Ð¿®¿ºº·² ©¿¨øÎÌîð÷ 

¿«®·½ ¿½·¼øÝóÔ÷ 

¿´³·¬·½ ¿½·¼øÝóÐ÷ 
 

 

Å Ã

 

Indartono 

Å Ã

Emam

Å Ã 

 

Å Ã

Å Ã

 

 
 

 

Archive of SID

www.SID.ir

http://www.SId.ir


81

 

Emam

Å Ã

 

[ ]

 

 

Å Ã

 

.
[ ] 

WaqasJi

[ ] 

 

[

 

 

Archive of SID

www.SID.ir

http://www.SId.ir


82

 

Emam

Å Ã

 

[ ]

 

 

Å Ã

 

.
[ ] 

WaqasJi

[ ] 

 

[

 

 

 

[1] 
parameters on thermal efficiency of a flat plate solar 

1 8. 

[2] 
Photovoltaic Cells Performed in Administrative Building 

56 6  

[3] 

Energy Procedia, vol. 78, pp. 1684 1  

[ ]

vol. 2, 2017. 
[5] 

energy performance of a photovoltaic-phase change material 
(PV-P Sol. Energy, vol. 146, pp. 

 

[6] S. Sharma, A. Tahir, K. S. Reddy, and T. K. Mallick, 
-Integrated 

Concentrating Photovoltaic system using phase change 
mat Sol. Energy Mater. Sol. Cells, vol. 149, pp. 29

 

[7] 

Renew. Sustain. Energy Rev., vol. 47, pp. 762 7  

[8] P. Royo, V. J. Ferreira, A. M. López-Sabirón, and G. 

environmental enhancement of photovoltaic modules using 
Energy, vol. 101, no. 2016, pp. 174 1

 

[9] -enhanced phase 

Renew. Sustain. Energy Rev., vol. 58, pp. 1256 1  

[10] 
photovoltaic thermal management syste
Renew. Sustain. Energy Rev., vol. 82, no. September 2017, 
pp. 791 807, 2018. 

[11] 
a phase-change material to improve the electrical 
performance of vertical-building-added photovoltaics 

Sol. Energy, vol. 
 

[12] S. Sharma, N. Sellami, A. Tahir, K. S. Reddy, and T. K. 

AIP Conf. Proc., vol. 1679, 
no. 2015, 2015. 

[13] M. C. Browne, K. Lawlor, A. Kelly, B. Norton, and S. J. M. 

Energy Procedia, 
vol. 70, pp. 163 171, 2015. 

[14] M. C. Browne et al. ssing the thermal performance of 

vol. 91, pp. 113 121, 2016. 

[ ]

 
[16] A. Buonomano, G. De Luca, U. Montanaro, and A. Palombo, 

economic analysis tool and a case study of a non-residential 

Energy Build., vol. 
 

[17] 
97, pp. 671 6  

[18] 
performance enhancement of building integrated photovoltaic 
modules by applying 2011. 

[19] 
performance of a novel building integrated PV/thermal 

Sol. Energy, vol. 
. 

[20] M. T. Plytaria, E. Bellos, C. Tzivanidis, and K. A. 
-

assisted heat pump underfloor heating systems with phase 
Appl. Therm. Eng., vol. 149, no. June 

 2019. 

[21] M. T. Plytaria, C. Tzivanidis, E. Bellos, and K. A. 

pump underfloor heating systems with and without phase 
Energy Convers. Manag., vol. 173, no. 

July, pp. 626 639, Oct. 2018. 

[22] A. Hasan, S. J. McCormack, M. J. Huang, and B. Norton, 
-phase change 

materials (PV-PCM) System through temperature regulation 
Energies, 

vol. 7, no. 3, pp. 1318 13  

[23] Z. Wang, J. Zhang, Z. Wang, W. Yang, and X. Zhao, 

HP-B Energy 
Build., vol. 130, pp. 295 3  

[24] A. Sweidan, N. Ghaddar, and K. Ghali
and operation of heat-pipe photovoltaic thermal system with 

J. Renew. 
Sustain. Energy, vol. 8, no. 2, 2016. 

[25] -
economic comparison of photovoltaic modules equipped with 
a layer of conventional and improved phase-change 

2014 IEEE 40th Photovolt. Spec. Conf. PVSC 
 

[26] E. Japs, G. Sonnenrein, S. Krauter, and J. Vrabec, 
ange materials for 

photovoltaic modules: Energy performance and economic 
Sol. Energy, vol. 140, pp. 

 

[27] 
regulation of building-integrated photovoltaics using phase 

Int. J. Heat Mass Transf., vol. 47, no. 12
 

[28] 
PV panel using PCM with movable shutters  A numerical 

Sol. Energy, vol. 158, no. August, pp. 797 8  

[29] 
photovoltaic-phase change material system on building 

Energy Build., vol. 130, pp. 
 

[30] C. J. Smith, P. M. Forster, and R. Crook
photovoltaic energy output enhanced by phase change 

Appl. Energy, vol. 126, pp. 21 2  

[31] A. Hasan, S. J. McCormack, M. J. Huang, and B. Norton, 

e Sol. 
Energy, vol. 84, no. 9, pp. 1601 1  

[32] H. Search, C. Journals, A. Contact, M. Iopscience, I. O. P. 

on Effect of Phase Change Material Thickness to Reduce 

Archive of SID

www.SID.ir

http://www.SId.ir


83

 

012049. 

[33] M. Emam, S. Ookawara, M. Ahmed, S. Ookawara, and M. 

concentrated photovoltaic-p
Sol. Energy, vol. 150, pp. 229 2  

[34] 
1

 

[35] 
thermal performance of naturally ventilated solar roof with 

Sol. Energy, vol. 86, no. 9, pp. 2504 2
 

 

Archive of SID

www.SID.ir

http://www.SId.ir

