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Abstract

This study aims to analyze characteristics of Cell surface temperature and generated power performance for
improving PV (Photovoltaic) system condition according to the cell opening ratio of transparent crystal PV system
at Spandrel of curtain-wall. For this purpose, alternatives were classified for eight different cases that opening
ratio of transparent crystal PV system varied from 0% to 702, which was used by simulation tool, EnergyPlus.
As results, it turned out that increasing opening ratio of transparent crystal PV system led higher PV surface
temperature. back-sheet type was thus the most advantageous for decreasing surface temperature, annual
generating efficiency, and annual accumulated generating power. Consequently, blocking off air space from outside
insolation can advantageously keep to be better condition for generated power performance.

Keywords : 71E&9(Curtain wall), 2~ =" (Spandrel), 2787 elFA=](c-Si PV Cell), ¥WH-2%(Surface temperature),
7B4-(Opening ratio), 745 (Generated electnc power performance), G/G EF}(Glass to Glass type)
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Fig. 1 Section view of the modeled spandrel by the
Simulation.
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Table. 1 Properties of BIPV module(G/G Type).

O Short Voltgge at Currgnt at
o o Maximum | Maximum
Circuit Circuit
Power Power V/IT
Voltage Current : )
VoclV] IsclA] Point Point
Vmpl[V] ImplAl
18.0 34 14.6 3.15 -0.09

V/T : Voltage Drops Coefficient (Voltage/Temperature)

HMe 9 48" F5= G/GPV R
i—?“% 3 f21(10mm PV g+12mm
Air + 6mm FHF2)7F AL H e, 53

F3o dIAFE 2.730W/m?,
(SHGC) 0.763, 7H4] 34 F34-&(T-vis) 0.814
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Fig. 3 The hourly change of temperature with opening
ratio cases on representing day, 21 September.
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Fig. 4 The hourly change of temperature with opening
ratio cases for a year.
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Table. 2 Comparison of surface temperature with
opening ratio cases.

Opening Maximum surface Average surface
ratio cases | temperature(C) temperature(C)
Back sheet 69.5 35.5

10% 82.8 426
20% 84.7 436
30% 85.9 444
40% 875 452
50% 88.8 459
60% 90.0 465
70% 91.1 471

Sorted Insulation from 100W/m* to 1000W/m’
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Table. 3 The annual energy vield (kWh/kWp) according
to G/G opening ratio cases.

Opening The annual energy Decreasing
ratio cases | Vvield (KWh/kWp-year) rate (%)
Back sheet 978.8 0.0

10% 957.5 2.2
20% 950.2 29
30% 942.4 3.7
40% 935.0 45
50% 928.2 52
60% 921.8 58
70% 915.8 6.4

MNT-& 0% Z7lA G/GEE 1kWpoll Al A4k
H 4 de A7F i e 9788 kWh/kWhp.year
2 Yegteor, MF&o] 10% S7hst 45
957 5kWh/kWp.year = 2.2%¢] SA7Ha-A =k A
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