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Abstract

PVT (Photovoltaic/thermal) system is technology that combines PV and solar thermal collector
to produce and use both solar heat and electricity. PVT has the advantage that the energy
production per unit area is higher than any single use of PV or solar thermal energy systems
because it can produce and use heat and electricity simultaneously. Air-type PVT collectors use
air as the heat transfer medium, and the air flow rate and flow pattern are important factors
affecting the performance of the PVT collector. In this study, a new air-type PVT collector with
improved thermal performance was designed and manufactured. And then thermal and
electrical performance and characteristics of air-type PVT collector were analyzed through
experiments. For the thermal performance analysis of the PVT collector, the experiment was
conducted under the test conditions of ISO 9806:2017 and the electrical performance was
analyzed under the same conditions. As a result, the thermal efficiency increased to 26~45% as
the inlet flow rate of PVT collector increased from 60~200 m>/h. Also, it was confirmed that the
air-type PVT collector prevents the PV surface temperature rise according to the operating
conditions.

Keywords: B %3 <€ (Photovoltaic/Thermal), 712 &A@ PVT(Building integrated PVT), &
714 A E(Air-type collector), ISO 9086:2017, 7] “d-5(Electrical performance), & 435
(Thermal performance)
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Fig. 1 Schematic diagram of air-type PVT collector design'®
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Table 1 PV module specification

A0 ofst Z714 PVT Z2ilE{Q| & - 27| 50 et it _

Cell type

Mono-crystalline silicon

PV cell efficiency
Module efficiency
Maximum power (P.x)
Maxium voltage (Vip)
Maximum current (I,,)
Open voltage (Voc)
Short current (1)

Module size

17.29%
7.55%
1233 W
15.08 V
8.18A
19.05V
8.61 A
1584*1031*84.5 mm

A 3714 PVT el IS0 9806:2017¢] ehepa 187] A8 Bl 71xsle] 458717 4519
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Fig. 2 Experiment of air-type PVT collector
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Table 2 Permitted deviation of measured parameters during a measurement period”

Permitted deviation from the mean value

Parameter o . . .
Liquid heating collector Air heating collector
Hemispherical solar irradiance +50 W/m®
Thermal irradiance (WISC only) +20 W/m®
Ambient air temperature +1,5K
Fluid mass flow rate +1% +2 %
Fluid temperature at the collector inlet +0,1 K +1,5K
Fluid temperature at the collector outlet +0,4K +1,5K
Surrounding air speed + 1,0 m/s deviation from set value
4, AEAT Y 2
41 LW 85
PVT ZeE9] 4 458 B7Iske dag2 ohe 4] (1)} Zo] A Hrh,
pp = G\ T~ 1) )
A put G
EQPVT AeE 2] A7) 58-S APYshs a2 ofef 4] (2)} et
_ ]771 I/m (2)
Net Apv G
0.45
® Electrical efficiency
0.40
A Thermal efficiency
0.35
0.30
. y=-B.6682x +0.3799
Zoas
% 0.20
0.15 * . . . 2 =
y =-0.0491x + 0.1621
0.10 \
0.05
0.00
0 0005 001 0015 002 0025 003 0035

(Ti-Ta)/G

Fig. 3 Thermal and electrical efficiency of PVT collector
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