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Abstract

The types of installation of the photovoltaic system applied to domestic residential buildings are
classified as follows: Mounted modules with air circulation, semi-integrated modules with air
duct behind, integrated modules with fully insulated back. In order to study generation characte-
ristics of PV system, we verified the validity of interpretation program based on long-term measure-
ment data of demonstration house installed in BAPV form and also analyzed the generation
characteristics and performance of each installation type. The results are as follows. First, the
RMSE of amount of generation and simulation according to annual daily insolation of demonstration
system located in Daejeon was 0.98kWh and the range of relative error of monthly power generation
was -5.8 to 3.1. Second, the average annual PR of mounted modules was 82%, semi-integrated
modules 76.1% and integrated modules 71.9%. This differences were attributed to temperature
loss. Third, the range of operating temperature of annual hourly photovoltaic modules was -6.5
to 61.0°C for mounted modules, -6.0~73.9°C for semi-integrated modules and -5.5 to 88.9°C
for integrated modules. The temperature loss of each installation type was -14.0 to 16.1%, -13.8
to 21.9%, and -13.6 to 28.5%, respectively.
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Fig. 1 Mounted modules with air circulation
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Fig. 3 Integration with fully insulated back”
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Fig. 4 View of the analyzed house
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Table 1 Specification of PV module
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Item Content Unit
Solar Cell Type Multi-crystalline -
Voc 329 A\
Vmp 25.7 \"
Isc 8.3 A
Imp 7.8 A
PV Module Size 1,501 x 997 x 38 mm
Temperature Loss Coefficient (Power) -0.45 %/ C
PV Module Amount 15 Sheet
Nominal Efficiency of Module 13.36 %

Aol AR JIHE9F 2 AllA= RS-4859F RS-232C B4l 124
Terminal Unit)=&5f A# A8 2] Hlo|Ej#o] 2

of A=, AAHE T3l 7

HlolElS Se1g 4= 9k Hlole] $S $IgH 7 ZARS 11 Bl Sllnt 2 AT Sier Bk
20149 19 1926 20149 124 3197K4] 198 A4619ict:
Table 2 Specification of invertor
Item Content Unit
Running Method Grid Connection -
Maximum Power 3 kW
MPPT Voltage Range 150 ~ 600 Vdc
DC Input .
Maximum Voltage 600 Vdc
Maximum Current 15 A
Rated Power 3 kW
Rated Voltage 193 ~242 Vac
Rated Current 14 A
AC Input Frequency 60 Hz
Power Factor 0.99 over -
Maximum Efficiency 94.5 %
Euro Efficiency 92.5 %
Size 340 x 458 x 217 mm
Journal of the Korean Solar Energy Society Vol. 37, No. 2, 2017 39



el ] =2

4, ABZEHO| EIFUAIA 2

Fig. 520144 195 129711] A5Fe0] Y At efodddsds vehdl Zolot. dafete] w2 e
PP diAd 02 AgA TPAE Hol1 et o] 7P T2 g2 592 494 kWhot H9loH, 71
221282 265 kWhof| Hlsf 1878l T2 <= ol Qlrk ASF810] A7 & AT 4,184 kWh=z T8
FHKWp) 1,395 kWh7} =]3ich

600 300

= [Electricity generation  Cllnsolation

S 500 = 250 =
= 8
S 400 R - 200 3
= Wl <}
S 300 - Beg A1 150 2
o) i =
200 100 Z
s =
S 100 | [ o b b ] b - 50
a.

0 0

1 2 3 45 6 7 8 9 1011 12
Month

Fig. 5 Monthly mean daily electricity generation & insolation
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Fig. 6 Daily electricity generation
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Table 3 Monthly electricity generation

Month Measurement (kWh) Simulation (kWh) Error (%)
1 3184 330.7 -3.7
2 287.8 299.2 -3.8
3 401.8 401.3 0.1
4 401.6 402.2 -0.1
5 494.0 484.0 2.1
6 366.0 359.9 1.7
7 326.9 331.0 -1.2
8 269.5 265.8 1.4
9 368.0 360.3 2.1
10 402.8 390.5 3.1
11 281.7 279.5 0.8
12 265.2 281.5 -5.8

Total 4,183.7 4,185.9 -0.1
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Fig. 8 Annual yield and losses
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Table 5 Annual PR by the type of PV installation

Section Casel Case2 Case3
IAM factor loss 2.8 2.8 2.8
Irradiance level loss 1.4 14 1.4
Temperature loss 49 8.8 13.0
PR loss (%) Module quality loss 1.5 1.5 1.5
Array mismatch loss 1.0 1.0 1.0
Ohmic wiring loss 1.1 1.1 1.1
Inverter operation loss 7.3 7.3 7.3
Final yield (%) 82 76.1 71.9
Annual yield (kWh/a) 4,365 4,186 3,990

Case 1 : Mounted modules with air circulation
Case 2 : Semi-integrated modules with air duct behind (BAPV)
Case 3 : Integrated modules with fully insulated back (BIPV)

50

Integration with fully insulation back

[
30 Semi - integrated with air duct behind
[

20 A Mounted modules with air circulation

10 4

Temperature Loss (%)
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_30 T T T T T
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Fig. 10 Temperature losses by module temperature
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