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ABSTRACT KEYWORD
Purpose : For sustainable development and carbon neutralisation, research into reducing the energy consumption ~ A|&'dthef
of buildings is essential. The aim of this study was to analyse the applicability of a photovoltaic and thermal system EH EE'};‘?‘”&%
integrated with a district cooling and heating system for a net zero energy campus. Method : For this study, building ;J]l_vf;ﬂ EVEE
electrical and thermal loads were estimated using Design-Builder software and the photovoltaic and thermal system -
was simulated using SAM software. The case study test campus was selected at G University and consisted of four ~ District Cooling and Heating
buildings. This paper assumed that the four buildings are connected to district heating and cooling network and ~ Photovoltaic and Thermal System
building roof and south facing walls were selected for PVT installation area. Result : In the study, it was analysed 222;1;";20 Energy
that the annual renewable energy share for heat pump operation of the buildings can be achieved by 51.9 % and the
annual renewable energy share for the campus buildings can be achieved by 8.0 % by using PVT system. ACCEPTANCE INFO
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Fig. 1. Schematic of district heating and cooling system integrated
with PVT system
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Fig. 3. Schematic of PVT system
Table 1. Information of PVT system
Parameters Value
Ve (V) 64.4
1(A) 6.0
V) 54.7
P (W) 310.2
Efficiency of Module (%) 19.02

Table 2. Design information of PVT in buildings

Location Roof South-facing wall
Type Fixed Fixed
Tilt(°) 20 90
Azimuth(°®) 180 180
coverge 1) 03 03

(©2024. Korea Institute of Ecological Architecture and Environment all rights reserved.
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Fig. 4. Schematic of PVT installation on the roof

Table 3. Information of PVT in thermal collector part

Parameters Value
Collector area (m?) 2
F(ma) 0.5788
FpU, (W/m™C) 7.507
IAM coefficient 0.2
Test fluid Glycol
Test flow (kg/s) 0.046
Solar tank volume (m’) 200
Outlet set temperature (°C) 55
Mechanical room temperature (°C) 20
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Table 4. Simulation building information

PVT installation| PVT capacity
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Table 5. Proportion of PVT installation and energy generation

Roof Total
PVT Wall PVT PVT

isallation area || 359691 | 11262 | 37,0053
(%) 97.0 3.0 100
Power generation (MWhiy) 783.8 112.6 896.5
(%) 874 12.6 100
Heat collection (M(\YA})I/Y) 47683 52 12218.-58 5;93(.)0
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