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Fig.1 PV/T system experimental platform
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Fig.2 PV/T schematic diagram
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Table 1 The performance parameters of PV/T collector
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Fig.3 Schematic diagram of PV/T components
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Fig.4 PV/T collector piping layout
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Table 2 Measuring instruments
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Fig.5 Water—based carbon-based nanofluid is allowed to
stand for 7 days
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Fig.6 Graphene/reduced graphene oxide composite nanofluids

with different compound proportions were left standing for
7 days
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Fig.7 Graphene/reduced graphene oxide SEM image
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Table 3 Viscosity of graphene/reduced graphene oxide

composite nanofluids with different compound proportions
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Fig.8 PV/T system outlet temperature of nanofluids with different compound proportions under different radiation intensities

P, PRI T3 R PH AR S B2 2 A 4K I
TRAE PV/T SEAZR N FH B S 52 R 2
322 ARIEEWEITE EAK AR i

AR 6 FiAZ A A 0 7K A B 0 A T
A A BRIGEAURIRAAR, 43900 10:0,8:2,6:4,4:6,2:
8,0:10,, SCERIAEE PTG T FHELEEF R 29.5 °C, 1R
FT I35k 500,1 000, 1 500,2 000 W, 37 4 Ky
13 m/s, %R0 32~34 °C, SLEGLERANE 9 Fis .,

SEIOIRER AT IR H R YN 29.5 <C, ik
A3 14,13,12, 11 Limin, fRATHI3 4 1000 W,
FRN 32~34 °C, I EE R aE 10 s,

& 9 I 10 X Eb o 1, PV/T RGEH 1
T AR A R B A AR IR AR A LB Y BT i
K, S5 ey 8:2 mHElAh A LI 8:2 1)
T AL R AR R PR, S e T A R A L
0:10 B, R B AR B A b, S0 e R ik, A
BIRHIE R A SBIEE G L FICR  PVIT &%
P R b Ay R A I PR
G LB G AR IRIRTE PV/T 43085 0 rh
BRI 2, e A SRIE AR TR h A ik
SRR A BRI T A SRR, v LA R
YRR AL SR (5B B 7 RTAL, 94K [ A5

+453-



T RERETR

2025,43(4)

44

0l

40+
a—’38-
236-
5334-

32
30

s e | *"ff!
S8

HA ) 10:0
G4 e 8:2
HALH) 6:4
A 4:6
AL 2:8
A 0:10

Aeoqaronm

28
0 20 40 60 80 100 120 140 160 180

B} ] /min

(a) FASFHRIE 500 W PV/T RG0H MR ARk

46

44t
401
40 -
L><38-
]:[36-
34+

2

H

32
30

i

HA ) 10:0
AL 8:2
AL 6:4
A 4:6
AL 2:8

¥
1

EXA N A

A 0:10

28 . . . .
0 20 40 60 80 100

120 140 160 180

5 [E]/min
() ¥EETBREE 1500 W PV/T 240 R EE A8k,
B9 FREELLHIHM

RNy

44
0t
40t

£ 38}

ma36~

3334-
32F

1

30

//

7

A

rf

= g i
=8 i i

— - G4 10:0
B4 8:2
HAH 6:4
2 A 4:6

AL 2:8
A 0:10

EXA N X/

28 . . . .
0 20 40 60 80 100

120 140 160 180

i} 8] /min
(b)FRIFHRIE 1000 W PV/T G H R IEAE L
48
46 |
44 ~ - i
o 42
b 40t
ZE 38 B 24 10:0
g 36 ® 482
34+ A E%Hﬁ{ﬁﬂ 6:4
Bl v A 46
& ZL2:8
30 < EAI 010
g .

(d) IR e

2
0 20 40 60 80 100 120 140 160 180

A 8] /min

2000 W PV/T REEHH HREEAE L
REEARRESRETH PVT REHOEE

Fig.9 The outlet temperature of PV/T system at different compound proportions of nanofluids under different radiation intensities
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Fig.10 The outlet temperature of PV/T system at different compound proportions of nanofluids under different flow rates
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Fig.11 PV/T system outlet temperature of nanofluids with different compound proportions at different flow rates
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Research on the application of carbon composite nanofluids in
photovoltaic photothermal collectors

Gou Yujun, Zhao Haichuan, An Yue, Fu Yongqi
(College of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063200, China)

Abstract: Carbon-based nanofluid has a higher heat transfer coefficient than other nanofluids and
is relatively cheap. Graphene nanofluid has a high heat transfer coefficient, and reduced graphene
oxide nanofluid has good stability. So, this article developed a new type of carbon —based
composite nanofluid (water—based graphene/reduced graphene oxide composite nanofluid) as the
heat transfer medium in PV/T collectors by two—step method. The radiation intensity, flow rate,
and composite nanofluid were analyzed. The effect of proportion on the water temperature at the
outlet of the collector was studied, and the proportion of water—based graphene/reduced graphene
oxide with better heat transfer performance was obtained in different compound proportion ranges
of the experiment. Experimental results show: the higher the radiation intensity, the faster the
flow rate,the higher the water temperature at the outlet of the PV/T collector, the better the heat
transfer effect of the nanofluid; when the composite ratio is 8:2, the heat transfer effect of the
nanofluid is the best, the thermal efficiency and electrical efficiency of the PV/T system are
23.49% and 20.18% respectively. Compared with water —based graphene and reduced graphene
oxide,nanofluid has better heat transfer effect. The research of this article provides reference for
the practical development of carbon nanofluids in heat transfer media.

Keywords: photovoltaic/thermal ; nanofluids; compound ratio; liquid cooling type
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