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Abstract

Recently, finishing materials at spandrel area, a part of curtain-wall system, are gradually forced to improve thermal
insulation performance in order to enhance the building energy efficiency. Also, Building Integrated Photovoltaics(BIPV)
systems have been installed in the exterior side of the spandrel area, which is generally composed of windows. Those BIPV's
aim to achieve high building energy efficiency and supply the electricity to building. However, if transparent BIPV module
is combined with high insulated spandrel, it would reduce the PV efficiency for two major reasons. First, temperature in
the air space, located between window layer and finishing layer of the spandrel area, can significantly increase by solar
heat gain, because the space has a few air density relative to other spaces in building. Secondly, PV has a characteristics
of decreased Voltage(Voc and Vmp) with the increased temperature on the PV cell. For these reasons, this research
analyzed a direct interrelation between PV Cell temperature and electricity generation performance under different insulation
conditions in the spandrel area. The different insulation conditions under consideration are 1) high insulated spandrel(HIS)
2) low insulated spandrel(LIS) 3) PV stand alone on the ground(SAG). As a result, in case of 1) HIS, PV temperature was
increased and thus electricity generation efficiency was decreased more than other cases. To be specific, each cases’
maximum temperature indicated that 1) HIS is 88.8°C, 2) LIS is 74.27C, and 3) SAG is 66.3C. Also, each cases yield
electricity generation like that 1) HIS is 913.3kWh/kWp, 2) LIS is 942.8kWh/kWp, and 3) SAG is 981.3kWh/kWp. These
result showed that it is needed for us to seek to the way how the PV Cell temperature would be decreased.
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Table. 1 Characteristics of PV module for simulation

Voc[V] Isc[A] | Vmpl[V] | ImplAl] V/T

18.0 34 146 3.15 -0.09

V/T : PV temperature coefficient (Voltage/Temperature)
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Table. 2 Optical characteristics of double glazing
U-Value(W/m?) SHGC Tvis
2.730 0.763 0.814

Table. 3 Thermal characteristics of backside finishing materials
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Table. 4 Analyzed data of cell temperature(simulated data) depending
on finishing materials classified by insulation level
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alternative Cumuﬁtvivﬁ V?;Le)CtﬁCity decre?i/ir)lg rate

insulation 913.3 -6.9
gypsum board 942.8 -39
stand alone 981.3 0.0
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