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ABSTRACT

KEYW ORD

Purpose: In design and planning Building Integrated Photovoltaic(BIPV) system can reduce cost by replacing A2 UM & Ef L2 eFA|AH|
building facade as construction material such as roofs, outer walls and windows as well as generating electricity. BIPV ChEelH=y

system should be applied at the early stage of architectural design. However, it is hard to decide whether using BIPV
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system or not for architects and builders who are not professional at BIPV system because performance of system is
considerably influenced by types of module, installation position, installation methods and so on. It is also hard for =~ Building Integrated Photovoltaic System
experts because commercialized analytical program of photovoltaic systems is too complicated to use and domestic =~ Multiple Regression Analysis

meteorological data is limited to partial areas. Therefore, we need evaluation program of BIPV system which can easily

Performance Ratio
Photovoltaic System Analysis Program

but accurately interpret generating performance and evaluate validity of BIPV system at the early stage of architectural
design even for inexpert. Method: In this study, we collected meteorological data of domestic major region and
analyzed generation characteristic of BIPV system by using PVsyst(commercialized software) in accordance with
regions, types of solar module, place and methods of installation and so on. Based on this data, we developed

performance evaluation program of BIPV system named BIPV-Pro, through multiple regression analysis and evaluated
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its validity. Result: When comparing predictive value of annual average PR and annual electricity production of ~ Received May 29,2015

BIPV-Pro an that of PVsyst, each of root mean square error was 0.01897 and 123.9.
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[ mounted modules with air circulation ] [ Semi-integrated with air duct behind ] [ Integration with fully insulated back ]

Fig 3. Installation types of PV systems
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Table 2. Installation conditions of Photovolatic System
BIPV-Pro 2tH 4537t B0 A
InstallationAZimuthl Tilt Module Inverter
ZEMEN Test simulation No Loc. ‘method" angle |angle Tvpe™ Efficiency| Temp. |Quality Eff.
e CHEI oAl C) [ O [P 0 | coef. | o) | O
prpeE— znz | o | =em o 1 | Sejong | A 0 |30 |mono| 1216 | -05 | -5 | 960
os == [ 2 | Incheon A 0 60 |mono| 1340 | -04 | -5 | 96.0
e p— 3| Gu A 0 | 75 |mono| 1454 [-043| -3 | 96.0
BT HXET 2.0 Kwp 4 | Gimpo A -30 | 15 | poly | 15.09 |[-043| -3 96.0
osss 123 % 5 Paju A -30 | 45 |poly| 1631 [-038| -3 91.0
s wn 547 e 6 | Siheng | A 30 | 75 |poly| 17.34 [-043] 3 | 96.0
CIHE 58 96.0 % 7 | Suwon A 60 | 0 |asi| 637 |[-025| -5 96.1
oc g 038 8 |Cheorwon A 60 | 15 |asi| 704 | 02| -5 96.1
oszm oxp 13 9 | Donghae B -60 | 60 |mono| 12.16 | -0.5 | -5 | 96.0
FEH 1,300.0 10 | Yeongwol B -90 | 30 |mono| 1340 | -04 | -5 | 96.0
o1z 2AbE (KWhym)
2E 4NH 9845 11 (Eumseong| B -90 | 60 |mono| 14.54 |-043| -3 | 96.0
@WI PR £2xy 12 | Cheongju| B 290 | 90 |poly| 1631 |-038| -3 | 91.0
AT 28 -49 13 | Okcheon B -120 | 15 |poly | 16.76 |-043 | -1.6 | 96.0
EAHE &2 34 14 | Cheonan B -120 | 45 |poly | 18.69 |-045| -3 | 96.0
ofgjo| 2Esd A8 15 | Geumsan B +120 | 30 | asi | 637 |-025| -5 | 96.1
Cmrayiiass) SEEE o 08 16 | Tksan B [+120| 0 [asi| 704 | 02| 5 | 961
i olalol #EY 21 -0 17| Muju B | +90 |45 |asi| 874 | 02| -5 | 9.1
M e 2 e 18 | Gochang | C 490 | 60 |mono| 12.16 | -0.5 | -5 | 96.0
A= e SlERS au 55 19 | Gokseong| C 490 | 15 |mono| 1340 | -04 | -5 | 96.0
{System loss)
- 082 20 | Suncheon C +60 | 60 |mono| 1631 |-0.38| -3 91.0
e T 21 | Andong | C | +60 | 90 |poly | 16.76 |-043| -1.6 | 96.0
22 |Gimcheon C +60 | 15 |poly | 17.34 |-043| -3 96.0
Fig 6. BIPV-Pro Report 23 | Gyeongju| C +30 | 45 |poly | 18.69 |-045| -3 | 96.0
24 | Hamyang C +30 | 60 | a-si | 874 | -02 | -5 | 96.1
— 25 | Ui + -si . -0. - .
5.2. _EEJ_‘—%] ’:lﬂ"é ZE]E Uiryeong C | 3Q 75 211.51 .9 15. .0 24 .10 96.1
* A : mounted module with air circulation, B : semi-integration with air duct behind,
C : integration with fully insulated back
BIPV-Pro 94 /1\_] ﬂ /L(—)}_% —Z”?_] 61_7] —?43]1 ilLH 162 7H 1] O_E]i %_ 25 7H ** mono : Monocrystalline silicon, poly : Polycrystalline silicon, a-si : amorphous silicon
A9 APt AAYE, BN, AN BEFR L AL, 2
574]4\_’ E—E%—Qi_]’, OIHE &8 S| E AEAAH ok Table 3. Simulation results
= PR Annual PV electricit uction
A AR O] A EAJ-S PVsyste} H| ST Table 2+= EH No | Lo vevst | BIpvpe | ETOC | PVsyst BIPV-PtIyo pmdnmr
FEAA 2] AH 2L Lekd Zlolet. o171 4 257 A . S0 TR oA R ey S e {0
- - — — 1 Sejong 0.83 0.86 38 3,514 3,669 4.2
MZEHZFZ|A], o1 - TR Al ZAEA] T2 A A A S 2 2
155040, RGN, FelA, QA 54, A A, 5 o o8t Toss T 1o | 3om | ams 21
HAL AL, S, G, 28T, ATFAL AT, AL = 3 Guri 083 | 08 | 29 | 2691 | 2772 | 29
AV, OMAEA], RED WAL, THT, EHA, HEA A, A 4| Gimpo | 083 | 085 | 22 | 3026 [ 3200 [ 23
- . = = — = 5 Paju 0.81 0.84 33 3,045 3,191 4.6
Z A, SreF olglFoln, A H e w231 228 uH g - -
AL FIT, lFtols, A =959, I 6 | Siheng | 085 | 085 | 00 | 2622 | 2635 | 05
og Her
T 7 Suwon 0.79 0.81 32 2,784 2,887 3.6
Table 3-& Table 22] A X 2 AL ZH= gt A A o] O 8 | Cheorwon | 083 | 086 | 43 | 3278 | 3368 | 27
2t PVsyste} BIPV-Pro9] s 443K H+ PRI} A7 T =H S : \?0 nghae1 32(1) 8:2 i; igg iig 4213
10 €ongwo . 8 . > > -
Hl 75k Ao o] AF = ~ ol Ho o] o
19t Z10] o, PRE] T L 2F= 0.0 ~ 6.4%2] ¥ 9] 9l.o.o, <] Il | Eumseong | 081 | 08 | 19 | 2361 | 2407 | 19
(error) 0] &5 YA H EEHALE o]0|5}= RMSE(Root Mean 12 | Cheongju | 0.76 079 | 43 1,607 1,704 57
Square Error)= 0.03032 Urebydo}. e ok ek o] A9 At 9 13 | Okcheon 0.78 0.82 4.6 2,849 3,056 6.8
- 14 | Cheonan 0.80 0.81 1.9 2,190 2,228 1.7
2= 6 R0/ O] HHO o] o AN Lk 2 >
Fi= 05-6.8%2] W0l 912, RMSEx 123.9% UFE}“D_}' 15 | Geumsan | 0.76 0.80 47 | 2497 2,630 5.0
RMSEE 4] (4)9} Zro] AAE]HRMSEZ} 28242 mdl o] g 16 | Iksan 084 | 083 | 22 | 3272 | 3297 | 08
o] g& Askshe oju]si}, 17 | Muju 077 | 080 | 37 | 2670 | 2764 | 34
18 | Gochang 0.76 0.78 2.8 2,499 2,582 32
19 | Gokseong 0.78 0.83 6.4 3,136 3,355 6.5
20 | Suncheon 0.76 0.79 33 2,872 3,014 4.7
RMSE = ) 21 Andong 0.75 0.78 3.6 2,084 2,211 5.7
7] /\_] 22 | Gimcheon 0.80 0.84 52 3,263 3,458 57
’ 23 | Gyeongju 0.78 0.83 6.3 3,291 3,505 6.1
x; AR 24 | Hamyang | 077 | 080 | 40 | 3051 | 3171 | 38
— - 25 | Uiryeon 0.80 0.80 0.3 2,789 2,873 29
x; AE5% eone
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