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Research Progress of Solar Concentrating Photovoltaic-thermal System

YIN Yong, YANG Hong-hai,SU Ya-xin, XU Yue
(College of Environmental Science and Engineering, Donghua University , Shanghai, China, Post Code ;201620)

Abstract: The solar concentrating photovoltaic-thermal ( CPV/T ) systemadds a concentrating system and
a photothermal system on the basis of the traditional photovoltaic power generation system, aiming to use
the excess heat in the system while improving the photovoltaic efficiency through the concentrating sys-
tem, so as to achieve the purpose of maximizing the utilization of solar energy. This study introduces the
working principle of CPV/T system and its influence factors of energy efficiency,selects the concentrator
technology , photovoltaic cell technology and photovoltaic cooling technology which directly affect the com-
prehensive utilization efficiency of system solar energy as the analysis objects, compares the advantages
and disadvantages of different types of concentrators, photovoltaic cells and cooling methods combined
with the latest research results at home and abroad in recent years, and lists the common utilization meth-
ods of photovoltaic waste heat. It is considered that although the CPV/T system has a higher solar energy
utilization rate, the economic analysis of the system, especially the concentrator, should be increased;
More consideration should be given to the application of laminated photovoltaic cells in the system to alle-
viate the problem of excessive system volume caused by the concentrator. In the process of developing new
cells, more attention should be paid to the temperature coefficients of photovoltaic cells to reduce the pres-

sure of cooling system. In the cooling technology, attention should be paid to the heat collection method
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and the effective combination of it and utilization approach while strengthening the heat dissipation.

Key words: renewable energy, solar energy, photovoltaic-thermal ( PV/T) system, concentrator, solar

cells, photovoltaic cell cooling, photovoltaic waste heat utilization
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Fig. 1 Fresnel concentrating principle diagram
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Fig. 2 Static concentrating principle diagram
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Fig. 3 Separate disc type condenser system
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Fig. 4 Schematic diagram of parabolic structure
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Fig. 5 Structural diagram of the double reflecting surfaces
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Fig. 6 Structural diagram of three reflecting surfaces
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Tab. 1 Comparison of advantages and disadvantages of different types of concentrators
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Tab.2 Comparison of different types of photovoltaic cells
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Fig. 7 Structural diagram of PVK/c - Si
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Fig. 8 Schematic diagram of the upper water flow channel
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Fig. 9 Schematic diagram of the lower water flow channel

3.1.2  HORTIRAHE AR

— BB AR A R IR NN AORE T DL R A TR A
PEfE, T A F5R AL S FIAY R . Moh 25 A fi ]
AT BRI AN K K AR N ¥4 E0 4 I8 38 A AR RS B
12 MRGETE T, SERE R R A 1. 11
L/min B, 320 0T A B e 280% 5K AR AR T T 42%
TARMRBEAR T 45 C B 19 B AR BV ] 55 A AH
FLHEES T 54% . Jia 2 N TGRSR 2 3E T4
WRECHCAZE K, B T AL O, 7K 44 K i A F TiO, 7K
YUORTARTES RS H B PR . Lo g R R,
P PR REAH 22 AN K LA R 20 AR )5 %, 1
FHP R AS [R] A J50 04 56 AR M 2% T e R 25 A il
0.5 C,La8 KM FEZZANMIT 0. 5% , Hissouf
5 NUBREE T R BHAR S 38 EE O 800 W/m” i Cu A1
AL Oy G KK BN CARAR BRI ) 52 M) , B2



8- W @ 1 T

T 2022 4F

SRR Cu YK RIS HRCER BT AL O, 44k
TR, Cu 9K AR R Ve 1R BE L4tk AR 3.6 °C, H.
Cu GRSl K T 75 AR Nl 0K 43
BT 4.1%H1.9%

Han %5 L)% Ag — CoSO, 44K i iAk & T L1k
BRI 72 24561 4 S %, BB 45 SR 1, Ag — CoSO,
K TEIREE Ag — IR AR IR R 77 A T /N S 5 v
T, AE AR S AR AR K R e P T B R AT
Xiao 25 N 7VRE SR AR T3 44 K 3 1Ak 19 40 6 4 T A5
TR LR IOAR 18 ZIE A 25 4, 10T T BT
W IE S E) RGBS R DG I R G0 AR
RERURE T 3.17%

YK A B AR REAR TR FIRCR  ERBE A
VEAE TR POK 25 5 B A 20 BT A 2 B e AR X PR
il T ARG R E A TSGR SR S — AR Ak
AT N LA 0 K AR B i 1 AR AR AT
R AR AR 4w
3.1.3 PAELHEAR

EHE M, TGS R KR SRR AR, TEAM
IS B AR AR 25 5 R A R AE RN I VERE
FIRESSBE RGAR B 2544 o % 1 [P] B, Zhang 45
NS T A HG AR BB R R AR AR S
B2 AL PR IR AN A A H X BV 1) TSR HL 0,
FEVR S ML X R R134a,

®3 ARBMBLEXMREL

Tab.3 Summary of achievements related to liquid cooling of photovoltaic cells
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cooling photovoltaic panel
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