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Abstract

Photovoltaic thermal (PVT) collectors are devices that simultaneously produce electricity and
heat. Research on conventional air-type PVT collector focuses on installing baffles to enhance
the collector's thermal performance. However, the baffles have pressure drop inside the collector
which degrades the thermal performance. Thus, it is necessary to design baffles to smoothen the
flow inside the air-type PVT collector. Alternatively, installing perforated baffles in air-type PVT
collectors can reduce the collector weight, but parameters such as the diameter of the perforated
holes and the height of the perforated plates should be considered. Therefore, the main aim of
this study was to analyze thermal characteristics of each variable of perforated baffles installed
inside air-type PVT collector. For this purpose, the uniformity of air flow in the collector was
compared through NX program, and the resultant heat gain and thermal efficiency of the air-type
PVT collector were compared and analyzed. Therefore, the main aim of this study was to analyze
thermal characteristics of each variable (Baftle angle, length, height, pitch, perforated ratio) of
perforated baffles installed inside air-type PVT collector. For this purpose, the uniformity of air
flow in the collector was compared through CFD program, and the resultant heat gain and
thermal efficiency of the air-type PVT collector were compared and analyzed. As a result, the
maximum outlet temperature was increased by 1.45 times and the heat gain was increased by
193.8 Wth, depending on the perforated baffle plate, compared to the collector without the baffle.
The heat transfer performance showed that the maximum internal velocity was 1.61 times
higher and the Reynolds number was 1.06 times higher depending on the parameters of the
baffle plate.

Keywords: 5714 PVT A€ (Air-type PVT collector), Et-5 H|Z(Perforated Baffle), 57|
A5(Air flow), H>(Variables), € 4J°5(Thermal Performance), CFD(Computational Fluid
Dynamics)
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Fig. 1 Concept of the air-type PVT collector
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Table 1 Information of collector by variables

a e/h 1(p) ?alzif)l a e/h L(p) 3::?: a e/h 1(p) ?ﬁf:
T 2 2

0.625 (ﬁg) - 0.625 (ﬁg) W% 0.625 (?gg) e
¢=20 mm (?gg) 43.5% ¢20mm (?gg) 43.5% ¢=20 mm (?gg) 43.5%

(?f)g) 43.5% (?38) 43.5% (?(8)8) 43.5%

0.8 (ﬁg) e 0.8 (ﬁg) e 0.8 (?gg) e
e=25.6 mm (?gg) 45.5% e=25.6 mm (?gg) 43.5% e=25.6mm (?gg) 45.5%
o o o

2.2 293 221
2 e RollA] ALgE NX T2 91 B4a 710k =99 §5 ohe mhzs)] Ak T 54 et

o4 71s-g B o2 H8slel st

WZ 0] W4 w2 2571 B714] PVT ZHE NX L2131 Abgsle] B9  CFD 242 44

86

Journal of the Korean Solar Energy Society Vol. 39, No. 6, 2019



Hla B4 stglet B714] PVT e o] AlB#lo]dg 9l Zele WAL 1.69 m’

s, Al & 952
2 EIgor], PV E96] 100W] FofulA7t T2 Baeigit. Aelelo] 191 & 42 Teisl] 919
Qo) e ALBL 71ES

Joolom, A E o] Y 2L o} JFo] 2= QIjt
wh} 2 4EE 7] D 1.225 kg/m’2 A48T, $8 7REE 22 9.81 m/s?, 3] 2
]

Hao] 4459t Table 2).

o
I
rfo
H-l
)
rlo
rUZ:

2320 12 9j5) 29 AP} Sesto] AT 57 SRGH £r2ld AR B & mode-S 418319
44 o]},

ot A71M ke I 25 oUA|°lxL &= Hi ofldA]9f 4t

Table 2 Simulation conditions for air-type PVT collector
Parameters Value
Turbulent model k- € model
Total air-type PVT area 1.69 m?
Heat flux 700 W/m2 on the PV surface
Inlet temperature 5°C
Inlet condition Volume flow inlet (Flow rate 67 m?/h)
Outlet condition Pressure outlet atmospheric
Outdoor temperature 5°C
Outdoor velocity Natural convection
Gravity 9.81 m/s?

3. Ak=2lold 2t 2 =M

3.1 g ds

Fig. 37} 412714 PVT 2l o] 0] o] 02 47} BIS Uehdl Zo]ck. s 2t
= ZEE|(Reference) UP0] 552 AABHE 3 glo] YESHA| Lekgtom, HiZo] Ax)gl A
WS} PV E F0i0] Afo] 7k} ] SRo] BBgel FRACR Gho] Webli Ak BT et
RS L4k %

A HlEo] e A e} Hlasto] HlEe] e AHE o YR #<50] o wheA| vehte

o]

%2,

i3

)

¢

mh:(

a=60°, e/h=0.8. 1=280, 34%

=
| ] Reference

1375

-

125

1000

M8 k&

Fig. 3 Velocity distribution of Air-type PVT collector
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Table 3 Heat gain and thermal efficiency of the air-type PVT collector

a e/h l Eftth a e/h l Eftth a e/h l Eftth
280 0.397 280 0.396 280 0.397
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