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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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Fig. 5. Comparison between actual measurement and prediction_An
angle of inclination: 22° azimuth: 0°(the South)
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Fig. 6. Comparison between actual measurement and prediction_An
angle of inclination: 22° azimuth: +45°(the West)
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Sept. 99.1 107.4 111.6 109.8 107.1 107.5
Oct. 1119 |1080 |1257  |1155 1201 | 1146 3.3 A|EY0|M0| M5 7|AH 0|E
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Fig. 7. Conditions for simulation
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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 4773 438.3 487.1 462.4 506.9

Sept. 378.4 426.4 390.1 402.9 425.8 406.2

Oct. 3413 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 Dagjeon | Daegu Busan Gwangju | Jeju
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AR 30°2 YElg Y, A7F wEE B g9e <F 1,300

kWh /kWp.year®] F0& W92} -30°0lA +30°, 7kt 15°
oA 45°M9NE BAx, Lz +60°, BA 60°2] EE
= 1,250kWh/kWp.year 55 H Ak -300]4 30°W <)%
2 Byrgon wae 1 200kWh/kWp.yeare] BYE w9
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ARAG APEFLAA e T Aol mE AAZAEE Az AT lSo] B AT/ PEFASH HEE
zt -60°0 A +60°, ZAAMZE 60°9] MHE Vet 9E&S o gk Hd SEREE et
NFEoZ AN 0°9] X 21L& 803.1kWh/kWp.yeare] AMeAYgel ReafzE E4F 23, 7E AAxA
A TS HA 100%= H5< 7IESR A 30° 2309, 3% 4
Table. 6. Monographs about annual outputs’ performance rate[%]
Seoul Dagjeon
<9596 93 *°
/N
120
Azimuth 60~ ~—30° Azimuth 60~ —30°
Daegu Busan
/N
150
1201 1201
~E
Azimuth 607 —30 Azimuth 60>~ —30°
Gwangju Jeju
150
1201
Azimuth 60 — 30
AT A9 7P w2 dd Hels WA -30°94 A 21L 71F tiv 89%9 A% HIES BT AAb
+30°, ZgAHE 15°¢A 30° W-olF= T 1,150.0kWh 7+ 30°004 15°% /g A, EHAdS Blee +3d
/kWp.year 55 E{th 22 21 T 7P =& 2A1F S V)1FOE 98%, 91%, 79% TO 2 AT B, AW
o U 2Ae w7 0co] A7 15%0]W, iz w 42 2AE 63%9] A5e UETE 927 AZe A%
A5 1165.6kWh/kWp.yearo.= teplich. = 44 B AR 8ol diFe 48T, 35S Ve
o] Az WAL 629.0kWh/kWp.yeare] $F2 2 YER) O, 2 1k9)7k 30°% WA AL 62%, 57%, 48%2] WAL
W21 ZF -90°, +90%0 gk =AW 560.8kWh/kWp.year, a2 etk giAxde) g RraEe 2Ae A
585 6kWhkWp yeare] 2% R+, 3}, 100%8 ekl 21 AEAT B3 d3g 7]
o B O = > R
i %HQ]' f;‘T.‘ET':@'E' %d’oq Z}'O:];]Q—L% ﬁjq%@}goﬂ EH Fog 75]/\]_7_} 30°2 L]-E]";R:ﬂ, 16]_%_ ™o g3 wA
TLEMAT qERASR, NG EE TAA WA BV gw wee ool 3% 15 waw B9 o,
Z S (o] % o] o =90 =35 3} H
A Sleld S WTNGE mEI R AT oo, 7% w79l 028wt A% SRud g
=1 Z = Z q 3l 7 <)
8 éxlﬁ:]ajjbo b };oﬂ EJH*E} ‘f—; . AT HEE 45%0l3, &5 FA™ Hig Hlge 419%%
-7 % x| A S W% S
e oy o BVHI ST BAT LI oo, dpAee meagzs sizes Y we v
CEemE T A Age vepd A2 z2de AeXdn 593 zdolH,
= ] 1 o o =0 °
43 MX| =Ho| WE o= BLO= = £FAE AARSL 62%, Y= V|Fo 2 A 15
A Z7V8 A, 78%, 90%, 98%2] FFEOE WAAT H&
e 7 Ay X 20) me AT NEe Ut ol ke Ae BYL N33 93e) zde g3e ¥
Ehd Zo2 Table. 62 2o} THFe] 7 B2 X124 At Barx el g R 2HZE 100%E 71EoR
S 10002 71F38kal, 100 2A71F vl WAz ZAr H5 FHUS 62%, NS FHULE 42%, 5 FAULS
© Copyright The Korea Institute of Ecological Architecture And Environment 73



53%°) TAAS HEHIE BYt EAAGe d Ay
I 2] U9 Hale] wE wHAT HlEo] ASE 57%,

A9 mradmE AARAEAREE, A7 3098 7]
Fow FHzAd AN B9 5% WL we BN
5 &g Bat 93 FHuzde 540, AF FAEe

9 We)2t st

o we} of 3~5%<] WAF =4S Btk

oj9} e WAHAE o Bx JYPZE T 2 A
W4 BA T e BHEg ol aRHoR *vd
A HES 4 3la, F2 S7kekaL Sl= BIPV A Abglll
e ALE Frlol s a8 o2 &89 Aoz} Al

A ol BESsHA 2X9E BIPVAES Bl a3
o2 AESA, AFox AHFHA AT S F9Ysir] 9
3 A H G NZARE FU 6 FIAN(HE, A,
T, B4 3 AFE Uz &4 A, $eldd Azt
HHES 2&3l9on, Fe49= v 2

S

kY

(1) ¥HE 71Fo 2 7 X9y Az A
2ol A 1,000.0kWh/kWp.yearZ 7} &
A Aoz Yehligla, AFAHL A
H] 5%’ 1,100.0kWh/kWp.year?] d5< R

FFA G PAAGL A BHAATS BAT, A
£ A9 gin] 12% A3 1,180.0kWh/kWp.year F+F<
Yehf Ak FAER YL 1,190.0kWh/kWp.year ©]4+2]
sz 71 %74] Uelgom, XX o]
13%°1%e] 571 55 Btk ol FHYEE V¥
o2 7 A9 dAEHe] AeXY divl aAs
13%°0 X AA= 5%2] WHsE Hol= ZAoR ARy
], o] whg} AzF LA FES 150~ 200kWh/kWp.year
T Aol YERd F ASS omlsith

(2) Zt A998 HA Az e & g &
TE 97 0°(42) S 71FEoZ AAE 30°F7oH,
AFAGL L3 W9o] AAFT 15°2 YeRRATH
ARG B9zt -60°6lA +60°, HAME 50°H 9
oA 1,100.0kWh/kWp.year®] HHFFS B, Y
g BEEXRLOA dHdAY, uiF, FAE FFAHLS
1,200.0kWh/kWp.year®] 58 Yellth AFx gL
W ZE -60°0 4 +60°, AAML 45°FH el A 1,100.0
kWh/kWp.year53 9] Bl 7] 2+ WAl 5S Hyth

(3) Z+ A9 Mx| x=Hdd we} EHAFT vlgdd Ui

EradzE BA% Ay, Ao wet g4 FEe
kol BolA gk 557 ASo| tAHE FHE
BRItk 914 09 AARG 30°7F 7P %k A
9= Bygon, HFHZA U] FHHLE 89%9] oA

F

l
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