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ABSTRACT The Korean government announced various energy policies, such as the to reduce 37% of the business-as-usual (BAU)
greenhouse gas emissions by 2030. The policies aim to increase the renewable electricity generation ratio to 20% by 2030. PVT is a
hybrid technology, which combines photovoltaic (PV) and solar collectors. It is capable of generating electricity and thermal energy
simultaneously. It has a great potential to be used as a renewable and clean solar energy. However, there exists a shortage of space for
the installation of PVT systems in Korea. To overcome this, in this paper proposes four types of soundproof wall PVT air channels,
which were designed and optimized, based on the CFD (Computation Fluid Dynamic) analysis results. The thermal energy generation
for multiple PVT units connected in series and pressure drop sensitivity were analyzed, depending on inlet velocity.
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Nomenclature P : pressure [Pa]
. 3
D : hydraulic diameter [m] Q : flow rate [m’/s]
C, : heat capacity [kJ/kg-°C] Qthermar + thermal energy [kJ]
f - friction factor W pumping : pumping consumption [W]
g graVity force [m/Sz] Wpulnping: pumping power [W]
. T : temperature
: pipe length
T; : inlet temperature
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Fig. 1. Soundproof wall PVT module geometry
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Fig. 2. Soundproof wall PVT module air baffle configuration
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Table 1. PVT air baffle case
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Table 2. PVT air baffle mesh model independence

Table 3. PVT air baffle CFD model condition
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Case 3 Temperature Contour Table 4, PVT module CFD results by air baffle case
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Table 5. PVT module CFD results by flow rate at case 3

Inlet Ti To AT AP Otherma\ Q/AP
(m*sm’)| (°C) | (C) | (C) | (Pa) | (W) |(W/Pa)

0.016 15 31.9 16.9 3.5 335.3 | 95.80

0.017 15 28.5 13.5 14,0 | 535.7 | 38.26

0.026 15 28.1 13,1 341 | 779.7 | 22.87

0.035 15 27.4 12.4 62,8 | 9841 | 1567

0.043 15 26.8 1.8 90.7 | 1170.6 | 12,91
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Table 6. PVT module unit connection effect
Unlt To AT thermal QArea2
(°0) (°C) (W) (W/m®)
1 28.1 13.1 779.7 487
2 36.1 21,1 1256.8 785
3 41,0 26.0 1548.2 967
4 44,0 29.0 1727.5 1079
5 45,8 30.8 1834.8 1146
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