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Annual energy yield prediction of building added PV system depending on the
installation angle and the location in Korea
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Abstract

There have distinctly been no the installation criteria and maintenance management of BIPV systems, although the

BIPV market is consistently going on increasing. In addition, consideration of the BIPV generation quantity which has
been installed at several diverse places is currently almost behind within region in Korea.

Therefore, the main aim of this study is to evaluate the BIPV generation and to be base data of reducing rate
depending on regional installation angles using PVpro which was verified by measured data. Various conditions were an
angle of inclination and azimuth under six major cities: Seoul, Daejeon, Daegu, Busan, Gwangju, Jeju-si for the BIPV

system generation analysis.

As the results, Seoul showed the lowest BIPV generation: 1,054kWh/kWp.year, and Jeju-si have 5percent more
generation: 1,108.0kWh/kWp.year than Seoul on horizontal plane. Gwangju and Daejeon turned out to have similar
generation of result, and Busan showed the highest generation: 1,193.5kWh/kWp.year, which was increased by over
13percent from Seoul on horizontal plane. Another result, decreasing rate of BIPV generation depending on regional
included angle indicate that the best position was located on azimuth: 0°(The south side) following the horizontal
position(an angle of inclination: 30°). And the direction on a south vertical position(azimuth: 0°, an angle of inclination:
90°) then turned out reducing rate about 40percent compared with the best one. Therefore, these results would be used
to identify the installation angle of the BIPV module as an appropriate position.
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Fig. 4. Comparison between actual measurement and prediction_An
angle of inclination: 22° azimuth: -30°(the East)
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angle of inclination: 22° azimuth: 0°(the South)
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Table. 1. Comparison between actual measurement and prediction (An
angle of inclination: 22°)
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Conditions | Azimuth: 150° Azimuth: 0° Azimuth: +45°
Actual | Predic. | Actual Predic. actual | Predic. Table. 2. PV modules specifications for simulation

Jan. 91.0 874 88.3 88.9 81.9 77.8 Module Width(mm) 999

Feb. 88.8 99.2 88.2 97.5 80.2 84.7 Module Height(mm) 1505

Mar. 1173 |118.1 116.7 118.4 111.7 110.9 Voltage at Pmax(V) 20.8

Apr. 1335|1279 126.5 129.5 1277 1272 Current at Pmax(A) 7.86

May 143.0 |1313 1253 133.1 140.1 1345 Short-circuit current(A) 8.92

Jun. 1193 | 1112 110.1 111.1 1113 1115 Open-circuit voltage(V) 337

Jul. 1025|1053 99.7 104.5 100.0 103.4 Rated Power(W) 220

Aug, 1052 | 113.6 104.3 113.5 98.5 111.1 Module efficiency(%) 15.6

Sept. 99.1 107.4 111.6 109.8 107.1 107.5

Oct. 1119 |108.0 125.7 115.5 120.1 114.6 3.3 A|Ed|o|Mof| ME= 7|4 0|E

Nov. 71.1 79.2 90.1 85.6 81.1 83.0

Dec. 67 | 737 693 785 61 71 AlEdoldol A-&8 7173HolE= Table. 33 2ol 7%
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Table. 3. Horizontal solar insolation for simulation[MJ/ m .month]

Seoul Daejeon | Daegu Busan Gwangju | Jeju

Jan. 219.4 257.5 260.6 280.2 259.4 158.7

Feb. 280.6 323.8 319.1 327.0 326.6 246.8

Mar. 385.4 438.0 426.4 419.1 442.7 381.2

Apr. 469.5 531.0 510.2 509.0 529.4 491.5

May 5233 579.5 571.2 564.1 580.0 565.5

Jun. 472.2 525.2 508.4 503.3 501.9 501.5

Jul. 368.1 471.8 456.8 469.2 456.1 537.5

Aug. 396.3 471.3 4383 487.1 462.4 506.9

Sept. 378.4 426.4 390.1 402.9 425.8 406.2

Oct. 341.3 387.7 370.4 387.4 401.8 374.5

Nov. 2252 269.3 266.1 293.7 286.2 242.0

Dec. 197.6 237.0 244.0 266.6 240.7 164.4
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Table. 4. Monthly total power generation [kWh/kWp.month]

Seoul Daejeon | Daegu Busan Gwangju | Jeju
Jan. 57.7 65.0 66.2 72.6 65.6 415
Feb. | 73.0 80.4 71.4 83.1 79.2 57.8
Mar. | 98.7 90.0
Apr.
May
Jun.
Jul. 90.3
Aug. | 952
Sept. | 93.7 93.5 95.0 91.7
Oct. | 835 93.2 89.4 94.5 97.0 90.3
Nov. | 55.1 64.1 64.5 70.9 65.8 58.9
Dec. | 47.6 57.0 59.5 65.3 57.1 432
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