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Experimental and theoretical study on photovoltaic cells cooling
using phase change materials based on Y-shaped fins
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Abstract: Photovoltaic power generation makes full use of the advantages of solar energy, which is green, clean,
widely distributed, and abundantly available. However, the efficiency of photovoltaic (PV) modules often
decreases as the operating temperature increases, severely affecting system performance. To address this issue,
this paper experimentally investigates the cooling effect of phase change materials (PCM) with Y-shaped fins on
PV cells. The study focuses on analyzing the effect of structural parameters such as the branching angle, position
length, and length ratio of the Y-shaped fins on the system’s thermoelectric performance. The results show that,
comparing with the system without fins, the system with Y-shaped fins has an average increase of 0.37% in
photoelectric conversion efficiency, and the average melting rate of paraffin increased by 21.52%. The position
length has the greatest impact on the melting rate. When the branching angle is 60< the length ratio is 2, and the
position length is 0, the Y-shaped fin can achieve the best temperature uniformity inside the cavity. By coupling
Y-shaped fins with PCMs for PV cell cooling, this research aims to address practical application challenges such
as uneven melting, internal temperature stratification, excessive local temperatures, and hotspots caused by the
poor thermal conductivity of PCMs.
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Fig.1 Schematic diagram of a solar panel coupled phase
change material system
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Tab.1 Thermophysical parameters of materials for photovoltaic cells

SRABIW {m K) 1) % I (kg M) FE#IQ tkg K) ) LRI kg ) I RIK
EVA 0.230 960 2090
L (PV) 148.000 2330 677
£ (AD 202.400 2719 871
[ & (RT-25) 0.182 890 1800 181 000 299.6
WAL (RT-25) 0.182 845 2 400
r=> ) TERE BT T 2 #8515t
S PRt B, EBIVIREHAER s 5 2 HE A

Y I F R R T S AN 2 fros. H,
TR I FERE do v 1 mm, 73 SO P9 di A
0.5 mm. i FAHAR R i Y T B A B
S8, bR T2 ETT AL B S H S AL 1
7 XALEKE s Moy X o MR, ROk
T IX LS HON R G R BE I RE T

B A B A B AT DASE A A A A% S 3 2 B
(U E], JCHEAE S BURECRN, AR 2l
AIERAEBIE 7> SO Fr s BRI B RERE, At
o PR AR, S BUH AT LU 2438 K DU 5 Al
AR o BRI B AR I & BRI BT AT 2
FEINECA TR, B2 SRR L . R
@R AR TR A RS A i, PR
RO . I A R RE LU, BACRE, W] DAFE#
1 T R AR G5 AL RS S 1 2 ) 4 B do 3T 1

http://rlfd.cbpt.cnki.net

sttt — BN 1 I EAL S AR, W DU
5 1 HBR AR RE 2 HERA . IR, 5 2 HERA
BT gk FER, FEENAGE NGRS 1 HERR Ab 4k
B hMEid, IR RS VE SRR E
LR NE 2 HER R, AR R BRI BT
B DD R RE IR . X Bl e] DLk — 22
SR G IIR A, J8/b Eh TR s #A T 51
RGAR IV PERE T . 58 2 HHEL R T BLS| s i
W EI B (A< EiAD) 78 2 HEE 2 18]
gy, PR XA BT
1o e PR T M A P FS R R R
1.3 BB R 4
PRSI RGN E 3 Frn, RGN
POCIER G R RGANR LN R4 3 /M6




5 3

R S T Y R AR A AR R Y S S BB AT TT 57

7re ARG ASG A, BRI, SER A
WATVER G SCIRIIALE . AN SR AT R
TR, ORAR IR T AR P B R ) 2 S PR ARG e A

G
e I e e DT
T PV HLitAR I
gy
5 %
il ~ —
Wy ‘

Je HEAT S5
L —

3 TWMRALZTE
Fig.3 Schematic diagram of the experimental system
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Fig.4 The solar spectrum and xenon lamp spectrum
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cavity temperature with time when using Y-shaped fins with
different fork position lengths
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fins with different fork lengths
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Fig.19 Temperature trends with time for PV cells using
Y-shaped fins with different length ratios
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