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Table 1 List of main equipment for experiments

e Mtk

& EhZE/FPUS00 19~1 140 mL/min

BRI 1 800 mmx200 mmx50 mm

B R 17~135kHz

T IRKAR 600 mmx600 mmx450 mm

Vi : (=120~120+0.2)°

U 5 Jrhifh: (-120~120:02)

AR . (=30~90+0.2)°
AR W 2,

F2 EEHWMEMIHFIIE

Table 2 List of main instruments for the experiments

WA 24K i i)
ptificEs 0~200 W/m? *1%
JAGHAR 0.5~50 m/s +0.5 m/s
SRR 100~1 000 W/m? +0.5%
Wi R 10~500 L/h +0.5%
e BH PT100 +0.15°C
Bk AR ~200~600 °C £0.016 °C
ER AR TR 0~1500W  £(0.05%+0.025%FS)

M R G ROOCIROCIAA I KA
PR G SRR SERANGHERES RG0S5
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MR IE 435 CPV/IT ZGFE 2 3 04
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AR EER FE i E T2 E )y, HRGES
O 3, A ATE T PR 5 mm (Y648
AR, HRSH 5 mmx170 mmx2 000 mm, PV
NF S IEIE T, WE ZEAEERE R 20
mm Y2552, PV i1 10 A RSF R 156 mmx156
mm (B SFE EE H ER R AR, PR RE K PHBE LTt
SR 4, FIBRICHAM T OUR A MO bR
FER RN, B A R T AR A A
T, DSRIEH b EEECR, BHEEEE R 5
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Table 3 Dimensions and specifications of CPC  structures

ZHL Bl
JUAT R SAS AL 4
15 B /mm 550.18
£ /mm 852
= FIF 58 B /mm 624
FleE A/ (0) 35.35
BOREI% 87.5
CPC % 1H U3 0.88

F4 BEFEAFREEREMSE(STC:AM1S5,1000 W/m?,25°C)
Table 4 Monocrystalline silicon solar cell parameters

(STC. AML.5,1 000 W/m?,25 °C)
e 18

S /mmxmmxmm 1 700x200x4
HLE/V 5+0.3
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Fig.2 Direct solar radiation and ambient temperature
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Fig.3 Comparison of optical properties of two spectral beam

splitting fluids
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Fig.4 Experimental process of different liquid based spectral
beam splitting CPV/T systems
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Experimental investigation on a low concentrating photovoltaic/
thermal hybrid system based on spectral absorptive nanofluid

Liu Dongxue', Zhang Xianfeng', Sun Tiange', Zhao Zhichao?, Lin Jianqing®, Li Wenzhi?,
Li Yingfeng®, Ju Xing’

(1.Institute of Science and Technology, China Three Gorges Corporation, Beijing, 100038, China; 2.North China
Electric Power University, Beijing 100096, China)

Abstract: In recent years,spectral crossover photovoltaic/thermal (CPV/T)composite technology
has attracted much attention by decoupling the crossover from the heat of the PV cell and avoiding
problems such as ultra—temperature of the PV cell and restricted taste of the system output thermal
energy. However,the research in this field mainly focuses on simulation calculations and lacks
experimental studies on thermal and electrical performance under actual meteorological and
lighting conditions. In order to investigate the real operating performance of outdoor CPV/T
systems, this paper builds a low—frequency concentrated light crossover CPV/T system and a non-
concentrated light PV system,and compares and analyses the thermal and electrical output
characteristics under concentrated light and non—concentrated light conditions. The effects of the
optical properties of the frequency—sharing liquid on the thermal and electrical performance of the
concentrating—frequency—shared CPV/T system are further investigated. The results show that the
frequency —divided CPV/T system has a higher electrical output power compared to the
nonconcentrated PV system,with an electrical output power of 79.7 W and 729 W when using
deionised water frequency —dividing and silver/water nanofluid frequency —dividing, respectively,
compared to 45 W for the nonconcentrated PV system under the same conditions ;meanwhile , after
the frequency—dividing liquid absorption characteristics are strengthened,the temperature of the
cell is lowered,the filling factor is enlarged,and the cell At the same time,after the enhancement
of the crossover liquid absorption property,the cell temperature is reduced,the filling factor is
increased , the cell performance is improved,and the thermal efficiency of the system is increased
by 2.7% ,but the crossover liquid absorption property reduces the incident solar irradiation on the
surface of the cell,which results in the reduction of the total electrical efficiency of the system by
nearly 0.6% . Experimental data support is provided for a crossover—type CPV/T system at low
convergence multiples.

Keywords: photovoltaic/thermal (CPV/T) ; low concentration; spectral beam splitting; nanofluid
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