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5. 9F QokA

SUMMARY

The Purpose of this study was to develop BIPV Unit system for Office and
complex building in downtown area. First, the system was developed with thin film
tandem PV module - Improve on power output performance than a-si PV module
- and triple glazing. the system was improved in power geration and insulation
property. We developed BIPV unit frame which was suitable for installation and
maintenance. We used simulation to pridict building performance and installed
laboratory chamber for performance measure and installed experimental verification
(5kW) on Cultural Center.
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ll 1. DESIGN CRITERIA

1. 1 General
» Environmental Conditions : NFRC100-2001
SEIMIZT=AL : FSHISEIG T TIIERISSE)

7 TT

1. 2 Applicable Specification

»Outside Ambient Temp : To = -18°C
»Inside Ambient Temp : Ti = 21C

1. 3 Analysis Program

»THERM 6.3
»WINDOW 6.3

T 2 =12=2 AP TYPE / MULLION)

& Therm Simulation @ Them Modeling
SEALG THE0| AFSFI 56.7mm 221=°| AF SF| 56 7mmAT & E| 2B120| uExE

il

simulation

Ug
(w/rtk)
Ut
(w/ k)

121 0.93 .78

7.64 7.47 7.43
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W 5 «iz=21 caP TYPE / TRANSOM)

& Therm Simulation & Therm Modeling

=N 120 &F&E| 2m=0| HF S| ==Fa

simulation
Ug ;
(w/ntk) 121 0.93 .78
Uf
(w/nck) 530 5.08 504

W 2 =1=== sipE TYPE / MULLION)

& Therm Simulation @ Therm Modeling
SEALS 1220 AT F 220 BF AT 20M20] 2=z

simulation

Ug
(w/rtk)
Uf
(W/rtk)
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W 5. «iz=21 4siDE TYPE / TRANSOM)

£

& Therm Simulation .|| @ Therm Modeling
I = N = R A==
S2IALS =20 5F&F| 2m=2°| AT AE| 2B20| Eary

simulation
Ug
(w/mk) 121 0.93 0.78
Uf
(w/tk) 51 489 485

(2) BIPV UnitA| =8 4 2 29

(7h3Frel A= 4 2 He

HSD-0170

1300

—

WSD_0171

136801 (PYC 2HE) HSD-0182  (PYC 2147} 1BP-ELOL (AR WD0ITT L 2HE) K017 (AL 2047}

T : { % ] J {
LENGTH LENGTH

1,267.4m - 38 EA 11.5m - 72 EA 1,300 nn - 18 EA 28.5mn - 36 EA
1,087.4mn - 36 EA 1,100 mn - 18 EA

A% 4e

[ wn [ oo | wm [ oo

’;\{:B‘ ‘ ‘ ‘ |i€'; " " D-01
}‘LUEDC =z=onm || ¥ = e =
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1) 52T Low-E TRIPLE GLASS :
2) 54.76T PV_Laminated Low-E TRIPLE GLASS

DESIGN CONDITION & RESULT DESIGN CONDITION & RESULT

GLASS TYPE 52T Low-E TRIPLE GLASS
GLASS TYPE 54.76T PV_Laminated Low-E TRIPLE GLASS
ENVIRONMENTAL OUTSIDE oG
CONDITION INSIDE 20°¢ ENVIRONMENTAL OUTSIDE o
CONDITION
GLASS SIZE 860mm x 1300mm INSIDE 20°C
GLASS AREA 1118 m? GLASS SIZE 860mm x 1300mm
2
EDGE of GLASS AREA 0.273 m’ GLASS AREA 1118 m?
CENTER of GLASS 5
1.001 m’
AREA EDGE of GLASS AREA 0273 m*
Center of Glass 0.795 [W/(m? -+ K)]
CENTER of GLASS 5
HEAD 1.698 [W/(m? « K)] AREA 1001 m!
EDGE if ILL 1 2.
U-FACTOR GE of Glass | S 697 (W/ten® - 01 Center of Glass 0795 (W/(m? + K]
JAMB 1.697 [W/(m? -+ K)]
HEAD 1631 [W/(m’ -« K)]
TOTAL GLAZING 099 [W/(m? - K]
U-FACTOR EDGE of Glass SILL 1621 [W/(m? - K)]
2 .
A TOTAL GLAZING 0.96 [W/(m? - K)] JAMB 1621 W/ - Kl
U-FACTOR -
Agdold oxtg % 3:03 56 TOTAL GLAZING 092 [W/(m? « K)]
2) GLAZING SIMULATION
ITEM DRAWING ISOTHERMS

Reflect,, Back (Rsol2):

Trans, Front (Tvis):
Trans, Back (Tvis2):
Reflect.. Front (Rvis1):
Reflect.. Back (fvis2):

"
Trans (Tin:[_0.000 54.76T

Emis.. Front[—_ 0,830,
Emis.. Back[—_ 0,830

Conductivity [ 0,600 W/m-K
-

Color;

{oes

007

]

a-Si
Laminated
TRIPE
GLAZING

[ Diffusing
[ Spectral data

[PV GLASS data 434}

[PV el 4y dolel] sz

Glass Library TRIPLE
D& [E0E | Thickness: 876 mm GLAZING
Name itk —
Product Name: [ESTBPV 2R |
Manufacturer: [ALDENC o

Solar

Trans. Front [ 0088
Trans, Back (Tsol2):
Reflect,, Front (Rsoll):




- AlEdolds % AR Ay Bk JEd 53 1S A8 BIPVEE 9
o] 1.OW/m’K ©]3} T Aem HEH FAANAJNSVIHRS 3l

s
0.96W/m’Ke] N @R AME H53

MG Al 8 a4 & K
LAS Test Certificate

#3ARAI
573-870 EW DA 2B

SRIaaTL
L (083) 480-1300 FAX (083) 487-2782

SE MBS | 20140484 ] | 2014-04-11 ] AR 2014-04-14 ~ 2014-04-24
A=H (FIBOIHESS 2= ®as
F 2 [(369-841) B% 342 430 L2 1380 g = 3
HOIT(1 )= 1)
Al 823

H]BFF KSF 2277 :2002, 8.2=5F

2 NEEH : ERFHE 5| D4HE, KOREA
B AEBF 2T AN 215C. HO258TCax i FN 32.1 %R.H., 1 48.5%RH.
4 NBET:
AEZ 20 HP 52mm (BCL(H/S) + 17.5A + 5PLA113(#3)
Ao = + 17.5A + 6PLA113, #5)
EESS [W/(m? - K)] 0.96
ABEHE [(m# - K)/W] 1.04
&
=& s
so 4z:zaw % EE R LT ,‘}‘L(A
ER R |
20148043258
a30zoP oz AIRCUIAU(F) Jlaei7L 27
s AlSiE S LT
E: ARE £ BO0. ® AIBEINN JIRE 8 028 ANE SUULC
3.% 5= H boratory Accreditation Coor on) 42215 % (Mutual Recoonition
Arrangem: S M2l HO| F(KOLAS)ERE =2 WE =01l G& AIBSDRUC
UHZ(P-71-004) HEEE(10) JHER(2012.09. 17)

s
e
X
=
rot
s
o)
)
ofL
a2
oo
>
ot
oX,
X
>

_58_



(3)BIPV Unit A28 AAA A7}
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AL-Z ¥ 220,500 240,000 240,000
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% ASHAVES 3 22 % 24 gL AslE Fag
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shAIRE QIZbo] =7 4= 9l AAE ko Fio 3] Fangerv= PMVAIZEZA A&
T . PMV AxE AA4 2dasrz

o, FHA 2darnE FoFy S
A2 L3 Frrska A

DA G =R gi& PMVA

EE P EEA &8 Fanger® PMVi ofaflo] 283} o] 3o A 5¥ 37kA]
S 3l 05705 AlelE HAS W= Ao

Conl
Cold

PMV scale I;E:

34 HHot B F=an
24 rWam A4t
- Slightly warm 111
O-s8-tleutral

-1-- Sligghtly cool /

2

-3

20 A5 A0 05 0 05 10 15 20PHY
|

=g AHAHPMV) A&

(3)E & 31 (DGL Daylight Glare Index)

- & AT = BIPV 548 Al B33 e HAHEE oS 93l Hopkinsono] #|<¢t
3l Conell?] #] %21 DGI(Daylight Glare Index)® H 715 3§39 Conell 2] a4 =
25 A DGI A% =S A8l 54 A Z=2 130 EnergyPlusE €-831921, DGI

@A A A A0l FASRNE am Wl AN AAAF ATANE
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=8 ¥ AFEs Ad =493 A

Recommended Values of Maximum Discomfort Glare Index
REitliy oF Zene e Maximum Discomfort Glare Index

Instrument assembly 22
Hospital wards 18
Laboratories 22
Museums 20
Offices 22
School classrooms 20

LBIPYV AHEfe AEY e
(DBIPV 7178 2854 do] g

- BIPV A=d 9] @d 5 AAES AsdlelHE w8 fs EE 5 de 5
dolBE £48tA & BE2 ofdle 1d 3 o] /&= 1%, 10%, 20% BIPV %
ERE R0l ¥ EAHS wEYHRE 50mmx50mm WS FH|3 § EgEA 7
(Spectrometer)&  ©]-&sto]  EAsA ", FFEA7IY 2FHES HSE
300nm™2500nm=  7FA] 3341 < 9 (300nm~700nm) <t A 2] A 9 9 (700nm™2500nm) & &

ato] EA 8=

3o’ & E BIPVE
(F=2¥ 1%,10%,20%)

mlo

LA AN ofe el o 2 ARE ds F AMS. HYFFHE(Solar)= BIPV
M 1%7F 0.0%, NT-&10%7F 4.7%, NT& 20%7F 88% 5 YEFWIL, 7HA|Fd 5
I}&-(Visible) BIPV 7l7-& 1%7F 0.0%, 7l& 10%7} 5.4%, W 7+& 20%7} 10.0%
2 UEeld. AoX 99 BIPV ZEY J¥gle] Lamination ¥ f2l¢ W 54
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BIPV R5 3 4](Spectrum) H] o] H
.. BIPV 10% BIPV 20%
(o)
Spectrum Division BIPV 1% Module Module Module
Trans, Front 0.000 0.047 0.088
Trans, Back 0.000 0.047 0.088
SOLAR
Reflect, Front 0.176 0.153 0.146
Reflect, Back 0.244 0.214 0.213
Trans, Front 0.000 0.054 0.100
Visible Trans, Back 0.000 0.054 0.100
Reflect, Front 0.086 0.077 0.078
Reflect, Back 0.245 0.199 0.196
IR Emis., Front 0.830 0.830 0.830
Emis., Back 0.830 0.830 0.830
Conductivity (W/mK) 0.900 0.900 0.900
- 3r)st e ATl E2E BHEe wE ARG S0mm)e BREH S Ans
= LBNL(Lawrence Berkeley National Laboratory)®742] Optic Z =130
g3k 5 BIPV 89 354 S E=3 =59 234+ ofdle 2" 25
S dolEE ABA Rl Jewn, B 0 AFHele] Py
Mol AHE8,
0.600
TRN REF FRT REF BACK
0.500
0.400
% 0.300 ﬂ n /-\ / \/
: Y N\/\/\
0.200 v U U
0.100 i
f’-u\,_/"-""
O - 00 0 NN N N T NN N NN

BIPV 7|48 1% %

Spectrum Range(300nm~2500nm)
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BIPV 7|7& 20% EE 3+ (Spectrum) ©lo]¥ 18
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AhEE AL 1149V, Hh= 181AE FHJE2o] 1356W7F AArE. /M+&
ok

i
N,

10%= 7t 146.1V, @ebd 7 1I81A, Fd=3 A% 1162V, Hd =347+ 1.024A
2 HdE9o] 119.0W7F Ak, JH-& 20%9 4% Hgdst 1463V, dEdF
1.219A, A= 4d% 1121V, Hd==d7F 085IA= H=H o] 9B3W7F ALtH =
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BIPV of MT& H HHEA
%747
rad | SIS T | eeran | Adeaay | Ageaan | A9 @
7 H < ‘I__‘_l%__a = Z‘—I%__O = Z‘—l%_a 3 Z‘—l
BIPVET‘:{ T = H = T =
= ¢ \Y A V A W
1% 145.3 1.385 114.9 1.181 135.6
10% 146.1 1.181 116.2 1.024 119.0
20% 146.3 1.219 112.1 0.851 95.3
5G Size (1,700mm x 1,300mm) BIPV Module
Junction Box Area
_________________ -
|
| Ribbon Cross Area
?l X
i !
[ | el [el2
LA, ;
___________________3? g
" T o.7e 3
14 P
o 1129 | E
|'v ke F Detail “B”
0
0.76
3.2 | 4
g g = o)
- - m doik
| Cross-section View
T (Pair Glass)
Front View Side View
BIPV EE9] gAux~ 2 ajA
(3BIPV AEL @ 2 AN 545
- gkellA 2@ BIPV A 7& 8 FREAUCHE vgoR A4 ABelA HET 4F
freol gt d37F&(U-Value), YA = A5 (SHGC; Solar Heat Gain Coefficient), 7}
A B E 24 (Tvis)S LBNLS Window Z213E AL&3sle] t}&o 9} o] =53}
B A% AURES ATE meEe ek flE AeR e, s
@7 stie] uwet dEkxlE. BIPV AEREe d3RFE&e
o dFFELS 1.08W/ m*Kez A5t A S A4
— 74 —

[e)

9/]

A
T4 (Layer) S
1.62W/m’K, %= o]



BIPV ®5 74 4 3t s, dARSAT, 7T ohE

Mg wat
AG7F A B

FH

)
o
_)#

o

o I

N

S

Ao BIPV 42Xt BIPV 45 =

PR —

)
=

2= o]o
TR .

Fag 9

TR e 74 (Layer) U-Value | SHGC | Tvis

1% |BIPV Air CL Air CL| 1620 0.077 0.000

QB%H:@Y 10% | BIPV Air CL Air CL| 1620 0.112 0.043

20% | BIPV Air CL Air CL| 1620 0.141 0.080

1% |BIPV Air CL Air LE|1.080 0.050 0.000

aseoles | 10% |BIPV Air CL Air LE|1030 | 0082 0.040

20% | BIPV Air CL Air LE|1.080 0.109 0.075

- A3oME FEEv oflE FEY A (Edge) FEo dHRFEE WS-
st oo 3 3 43582 #F8(Glazing), =42 (Edge), #E (Frame)2] 4
e WA o8 AAE7] W&, wepbA B Aol A= LBNLE Therm 2271
B ALgEte] AEY Zolgdel W ARFES BAF 23 agi 2o 4nE o
S T AN B A AT wE FE 2 2 daFgel JFo] A9 ¢l
© o8 YERa, BIPV AsfE9 FE d3HFE&2 24818W/m’K, BIPV 4% =]

Felo FE dAFE&L 2556IW/mPKRE Sk ZAe BEe BIPV A f

1.1848W/m?K, BIPV 2t==o]58 7} 1.0063W/m2K= e
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BIPV 7i&d 2e¢) 3 2AMe F2 du7s (FE4e 48)

(1) BIPV A 7& 1% 4<f3 (8BIPV+17.5Air+ 5Cl+ 17.5Air+ 6CL)

Frame U-Value 2.4818

Edge U-Value 1.1848

(2) BIPV 77§ 10% %2 (8BIPV+ 17.5Air+ 5Cl+ 17.5Air+ 6CL)

Frame U-Value 2.4818

Edge U-Value 1.1848

(3) BIPV 77& 20% 457 (8BIPV+ 17.5Air+ 5Cl+ 17.5Air+ 6CL)

Il
N

Frame U-Value 2.4819

Edge U-Value 1.1847
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BIPV 7/7&4 Zg9 & mAg R

AAFE (ol fd H&)

(1) BIPV A7& 1% ZoJ4t5fd (8BIPV+17.5Air+ 5Cl+ 17.5Air+ 6CL)

Frame U-Value

2.0351

Edge U-Value

1.0063

(2) BIPV 7/17& 10%

2o|F 38 (8BIPV+ 17.5Air+ 5Cl+ 17.5Air+ 6CL)

Frame U-Value

2.0351

Edge U-Value

1.0063

(3) BIPV /N7& 20%

Frame U-Value

Edge U-Value
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Algeold iR 74 B A=
) U-value
Materials
[W/m2K]
200mm heavyweight concrete
. 70mm insulation(0.034W/m-K)
Exterior Wall ) 0.438
Air space
19mm gypsum board
Interior Wall 100mm brick
200mm heavyweight concrete
Raised Floor 70mm insulation 0.46
200mm heavyweight concrete
Ceiling Slab 160mm lightweight concrete
100mm lightweight concrete
Roof 150mm insulation 0.21
16mm acoustic tile
Suspended ceiling 16mm acoustic tile
Opaque Material U-value (excluding air film resistance)
AlE#eold A8 Glazing
CASE Glazing &+ U-Value SHGC
DB R 2.543 0.690
DBL BZ 2o fd 1.533 0.461
TRL A 2ol e 0.795 0.412
BIPV TRL BIPV 4F% o] 2 1.077 0.083
Aol AM 2 sle
value unit
Aspect Ratio 1 N/A
Floor Area 1600 m?
Perimeter zone 639 (40%) m?2
Interior zone 961 (60%) m?2
Floor-to-Floor Height 38 m
Window-wall Ratio 60 %
Indoor Temperature Set-point Cooling 26 Heating 23
ACH 07 Ach
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A B ol a4 HVAC A28 718

Component/parameter

Description/value

Global sizing factor

Fans

supply air temperature set-point
Outside air controller

Terminal unit minimum airflow fraction
Occupied zone air heating set-point

Occupied zone air cooling set-point
Chiller
Chilled water temperature set-point

Cooling tower

20%

Variable speed supply and relief fans (60% fan
efficiency, 90% motor efficiency

15.5°C
Dry-bulb economizer

Minimum ventilation air
21°C
28°C
Water-cooled Electric chiller (2.0 COP)

6.67°C

Single speed
Two staged forced-draft gas boilers (80%

Boilers . -
nominal efficiency)
Hot water temperature set-point 82.2°C
P Plant water loop, variable speed (90% motor
umps L C
efficiency)
Tower water loop, constant speed (90% motor
efficiency)
Domestic hot water None
3% Fie wE WA s 24
- %A AeE kel o] ARRARE S A WU AIZE AA sk B &0l 40% o]
g AP AFLAE A Edo] AW B 5T AEYLAS ABUA A
H&S A e Yo yux7t 40% % 71 =2 Ae & vk geo] A 3 g2
ANAA7AA 8t oF 50% A =m Azl A A 2] who] Wrbol A 4u| i it
e AR ES A WU AE AAA7I7] 1% A SATIE e S
5o g7t asih,
Algdold A& Glazing
CASE Glazing & U-Value SHGC
DB 53 2.543 0.690
DBL B3 2ol 1.533 0.461
TRL AE ROl H 0.795 0.412
BIPV TRL BIPV 45 = 0] g 1.077 0.083
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T 2349 | BFzo4d | 4Fzosy | BIEVIEH
Heating 915631.43442 76443.44959 04372.76282 90501.07623
Cooling 313482.3496 2477520.8596 248241.367 153012.7778

Fan&Pump 59991.77077 45229.8995 41689.11671 31161.1493
BIPV  Generation 0 0 0 55480.69481

A7) oA A A H] 373474.1204 292750.7592 289930.4837 128693.2323

=47 Hﬁ‘;}ﬂﬂ 0153143442 | 76443.44959 | 5437276282 | 90501.07623

AT AT | 1007053831 | 8050645877 | 7973088303 | 353006.3839

12} ol Y A g4k A)

A 7}~ (1.10) 100684.5779 84087.79455 59810.0391 99551.18385

Total 1127738400 | 889152.3822 | 8571188694 | 4534575727
A ETE ] 7048 555.7 535.7 283.4
- B4 A 535FEE 48 AF 7048kWh/mPyre AEeUA g85H HsteH
A TEFHAE HFe] WA e BAY F 9. WA AFHL Brhsea,
BES2o)fE 2 WAAS Al 555.7kWh/m?yre.2 65 gl dldH. 45 zolfe 2&
Al 535.7kWh/ m*yr= 4] 65wl sidd. naEE 7IAA 3 HVAC Al=d, g
g BEY o 5L AgeN AR A I WASE Aot 2 wAs)
§ee O & g AW BIPV A= 48 49 Awe] oux zu] ol
283 AKWh/m2yrs 255l PS¢ F e B ATl Ars] of X ]
AL A%BAUARLEFE Wrles ECOZ 54 A4 7ol ohyn A
S fldl A A =920 EnergyPlus® AFESH H AW E & of L X 4]
g2 dUuAaZEse 7o 25 FrtskA S
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2400 |
2200 | 2065
2000 1861 |
1800 ! | | _17p5
1600 |
| 1400 i
Ly 1200 |
o4 1000 a2 : |
800 4
600 l
400 T l
200 —— —
i 0 0 21 l i __L_ e B 7 0
3 2.5 2 1.5 1 0.5 o -0.5 -1 1.5 -2 -2.5
PMV X| &
BIPV 45 fd PMV =58 ¥ ¢
- 9ol aHEE ol stel ®2 UEhd o] obee] x|, o8 £
Hgke] 1 (-05705) sFse MEFE EELY BIPV A5
1d 8760417t ol 5632417t o2 64.3% = 714 B2 A e 4 AL
2 eds) 17t WM BIPV Za7b v Fmol us ¢3S g
2~ o]0
T oM.
BIPV 452 PMV SFE¥ %
| 2=e HeEolfe | AgEelfre] | BIPV AE
PMV A% | 552 PMV OPMV PMV PMV
3 91 11 10 0
2.5 252 137 137 0
2 504 380 479 21
1.5 830 875 1063 245
1 1313 1498 1849 821
0.5 1701 1961 2066 1861
0 1513 1550 1446 2066
-0.5 1215 1205 992 1705
-1 1093 1029 698 1764
-15 187 114 20 270
-2 11 0 0 7
-2.5 0 0 0 0
-3 0 0 0 0
F3EFE PMV HHHLA(-05705)0 idsts Wi 2 AZF S v &
L B32olf8 | AFEH BIPV4 5
PMV PMV PMV 2 PMV
AT Al = 4429 4716 4504 5632
A v & 50.6% 53.8% 51.4% 64.3%
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BIPV %t&

frelel A5 6074
AR Aoz YEya A
Aoz Y. 19d 876041 7F = DGI>22
HE2 PJadd AF

$AAA WA v

rg
T
L
5

&7t 17.9%, ==ol87F 10.9%, BIPV’}}%“%F’Aﬂ 2% L}E}y} .
24 BIPV #3571 E333] #he 2 a3/ S 39 & 5= Jx, £
=9 Addw F#3] 7hed AoRE ot
19 8760417+ & DGI>2221 A7k Wlw=4
TE SOUTH WEST EAST
5354 2235 1783 1936
B2 o| R 1887 1301 1504
ApE ol fr g 1296 629 937
BIPV 4% 607 247 502
19 8760417 % DGI>2291 A7+ &
e SOUTH WEST EAST 337
DGI<22 DGI<22 DGI<22 &
B3 25.5% 20.4% 22.1% 22.7%
B=ao|Hg 21.5% 14.9% 17.2% 17.9%
ApZ ol frg 14.8% 7.2% 10.7% 10.9%
A 6.9% 2.8% 5.7% 5.2%
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Short circuit current 134A 12A 115A
Transmittancy 1% 10% 20%
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vtk BIPVEE 7&

- 124 -



oh. BIPVA 29 2149
- AAAAG e Foge xgste o
B o

20% EEo AEstlan, 1 9o ¥

BN
ol
o,
N
N
o
i}
fo
o
2
11
o
)
=2
i
i)
o

L LH

e T
I [

[ EE




ﬂw_wo

JJo

Q1)
tgom o esh

d|

S

2014 4

[e)

T

2}

kil

=

o

/\E1

R

aff 74784 X1

o1
=

E 0B

19% 219 232 259 7Y 299 31

OFA34kW =

B ol dgk 3Rkl B E] 9% A

\J

o

i

S
LA

1=15
=

<

NNAfYSNN N

]

0EE 08 0BE 08 0B 08 02 08 08 08

DEE 08

ol

012 03 05 07 09T 11% 13T 15% 17

o8

It 14.58kW

07E 07Z 072

012 032 05% 072 09% 11F 132 15T 17 192 21T 23 25 272 292 31T

3

07g 07

07g 07

452kW=

ok
2

07g 07
o

07g 07

dlolE #kol
V. \

/N |\

072 072 072 07

18
16
14
12
10

| w < & O

50

2)
0

)

M
o}y

]

7]
- 126 -

=
=

4 dlolg

HlolH 2 A



115
=

A5 AFY (BkW

ul oA
N

B

LR

BIPV Unit A|~#1S 7

5

}

9
=

Al

p

[€)
ol &

% 7

1
a

A, Al

=

h=d]
7]1<42(Critical Technology Elements)¥ A 3%

A=A

A
=

&

14. BIPV Unit Al 2= 7]
170 A 3}

r
NF
ol
Njo

p—

0
=r

HAr
M

=4 T

3k o
=

bl AL

SEER
A5 8te] o

2o}

o)
5

2=
=

+o]

=] 4]

°

o

s A
A&

o
‘mo
Njo
el

N
il

N

%0

oo

o
Mo

!

=3

|
o] BIPVA]2H ¢

RYA

1}, %18 BIPV Unit

)

R

+

o

©.
©

Soj7be FAol ool o

% gol

=
=

A A

=

- &

o

)

Hlo
=y
o
"o
o
i

B

il
o

il

—

0
[0

B
I

_Z_O

)
olo

Al 2~"18 Unit Type2-

=

i

Elgs;

7

Gl

cy

7K
50
XS
ol

olo

el

,mo
o

il

: 10-2014-0058170)

o

o
iy
M
T

AL
00

ar
o
0

-

,mo
o

Dl

=

Ao

tol 6712 BIPV

[9

245

o=

3

S
&

I=IR=]
T

- 127 -

: 10-2014-0058811)

2~ "l

M BIPV Al

T

1

- 9



m/ﬁ ()
=l 8 g8 g8 g8 g|g B
- L < = N Q. S S
kc & s — 5 @ = el
st
| 2 |2 2 |B8l8| 8|2
do 5 = D 0 N ) <~
=
b T
=) =
Jn o | o
< - | < <
‘m_Tl J|Oﬂ o _Z# Q_H
[Ete] !
T " m_wa Mw = ny
= ma K| oEr w ue T %
L G o X o Ao G
ﬁ_ T > %o iy W ~o NJ
e n + ey o oo =
R T G R
a T o N No
~ iy X
=l iy
0% rd
e o
B _ ~ - - - -
B

#AAAAN F BAE T AL 7]

e

5. 717 Aatel e A%

2 e ZAA

Ao

B

e BPY islalstion Market -9 Growth Rate

[s]0am Limen

:
:
; —
) -
1°F
T°F
im
gageagenee”

(VA9 A L] ) AdID

16T

7 (200972015)

. Solar&Energy]

A Al

AAA BIPV

]

%

=

[

- 128 -



24. BIPV Unit A% B7F A% 3 A& W<t
1L A4 =
- BIPVA =8l A7 9 XA wkdsfop & A4 o Hxlffr Brtslof & AlgEo]
geld 712257 Préi AAQ]. 2 AFE BIPVAIZ~¥E Unit Type2] Al2=¥)
A el AEARS Ayae ANAL. B ARE 34ic0ﬂ ERREs
Unit Type?] #EYo] BIPVE 2 &3] o] &8&w7) = A}

R
9 AgA nedol & B5A o

[<IN

- 129 -

i
S A, AA ] BIPVAA 2 A FA] ZFxT

ZRAz #2 Alds

NxARRA 28



™
mK
70

ay
mr

A47% AT

100
70
100
100

g4 =(%)

100

100

33

24

24
274

1

14

=
=

_T_L

Ll

5+

\=]

o1/

=
=

A% Chamber
H 2~ EH|

:l_L

o1/ %

A% x05)+
2A5X05)

=
P

kel

2~ €
[e]

ol
HAEW=

as
T

R
&

=

=
%1% Chamber

AA =4 A

BIPV Unit A

BIPV Unit A =¥

3

Wi

Q.

[¢)

3

<
=1

BIPV

B = E ]|

5 o
7 A3

Al

BIPV Unit
;\] Pzl 7H gﬂl-

[e]

]

Dz

X
iz

_#OL

[€]

ehel

1a

=

- BIPV Unit A€ 7}o]

o
e

N
N

- 130 -




AT kel Al

34.

oj
m = -
x ® 7 Mz
— .
e
wy 2, oo o o ® o
xFr % opw
A ol nze)
T o M Hr R om
:i‘.zro,m,m o E,_uml,og
%%1 o0 g™
%91%4 No= o
o8 NOE MoN R
I S .
oW o Z BTN
= T w o
N ol T I
2 o
MOMAMMNJ_V ﬁﬁmﬂdﬂ
P P o B ogo Mo M
v T caﬁxgﬂo
o T AL W TR S do
— I 2y =0 X mo X
se KON ROR BT
T @ 2o
N iﬂ
o) o JJom HE oH O LW
T %o ok o ® T L F
iﬂ@nd.ﬁﬁﬂmﬂﬁ
\M —_— 1rB
O H
Ao RT YT o
mE B N e T A
| | |
=y
od
&
=
J_HG

do =
o ©
z 2
_5._.
i3
~
N
N %
SRSy
to =T
Mo =0
o) T
w <
e
> %o
m =
o)
) N oo
g
10
/oMo %
_ 5 M
) i
oo N
wy oNEH
T o
| |
=
__on_
"
=
ﬂmo

- 131 -



- ap A - I1E NrEAL O
-AEsny g i
-dmaeEy g
HA AT 2
7S Be Oy
=2

- w7 arEel 72

- SSCiMRe] g

- Witgn g B2

- oxjH|8 B
- O] ttshEtas
= =z

- ux Y=Y S0

- AS0|0jx| 4

- 27pymael wa

High Performance

SCHH, T7|U 38 TAO! CiokY &E
HEESYE ZE RS HE TS

Of| L4 2| &)

QT A|AE

Professional Energy Plus+
ggﬂlﬁll AH47ts ﬂ;*s’—%’r 20 BIPY S 23

S71e% OjA Ch 28 k=t miEyo o ca7
4 = AAs g BIPV AJAEL CHosst WEfS) BIPY 2T O30 &7t

U2 PO = HE O3] At

g 2l2ed Aty AY

- 132 -



2. MIZF AR XE et
- PAHE BY o I3WFS S FAFAA Tl vlolA WA B AUA)
FLAAR AL Fastel N ARG A0e 25 A8
- AFE AF 5HL ol g3l Hul volq AAANES BE A YL
S Qom ol Be AGH QAL FsE
- R AE AS 0B TS AAYAUA FF L AU Y A%
AFARA AN g AF AE D AW Bt s
S EE R B S5 FEAAS A9F BAE 23 Qow AN AF A
o5 FEYASt] AAH AL ol AQA Aot A5

- ATA/AHYS
S E R T

-A3d S0

- DJOJx] 4244} chat
L E TR
ELETET

- 2% AFY Xl
7% 9 88 ol
NES CELEL

-EE daA FE
Z=HE Oy
A =2

-HE A9 gg2
St 23 T3}

- 371H=

- H8Z%

datsl Al F Fe AR

POSCO

P
() vy &GS

DOOSAN

SR
a¥y '34

24, F7tAT BRA

- 7| Za

- fAHIE B2

- O|¢FotEr
Hi= =zt
- Maa Y S

S|?>E&C

- -2 AT 9 Ay, Al AFE9 F9E BIPVA AF
T #ek At FbE ded Qo AR,

- 133 -




o
il

e

e R IEE RN TR

, 2011.4, page(s): 2-51

<

A1

kol | #] 7]

)

R&D oA 3 : g,

§l_

AR AES A

2. ™R M= 2w

, 2009.5
s}

74
@7

[[20101 [=F A AH]
%

|

S
3

ARE A= A8 JHEY A AbdAT ,2E5(Cho Jong-Soo) , &

ol
4

(Jeon Jong-Chan) t

s
2011.3, page(s): 99-108

d

s

&7 (Lim Hyun-Gyuw),

A-A, A274 A3

<

o 3k [2008]

ﬁo
il

jgase]

o

oH

O
~

;o‘._
&

Njo

el

p

zﬁ

3] %], v.2 n4,

el
of

PVEES AAAZ 7]

g 913

, “BIPV

2003.11

B #lE 3 AF, 1993, P264-389

e

7

PVA| 228l 9]

(A=A, v.19 n.6, 2003.06

Q] 291, “AlEHeldel ¢

<
=0
:Aﬁl
-
B
T

J 94 50]’ “

[e)
3
R

3]

A

9.

=
=3

3h
5)

=
=

128 A o

+ PVA

ks
R

iob

rvze)

4

], v.23 n.3, 2003.09

§l_

v.2 n4, 2003.11

il d

= B Foll %] 8t3] 3=

Eis

Zﬂ ”’

al 7
H
30
cn

0

X
.Zrl

il

A, v.14 n.3, 1994.12

2

P BIPVA =7, A

=1
=

“:Z_%

o % &
TS e,

13.

2002

H(BIPV) A|=dle] AA

U C]S
o =

%

el

mmo
~

AL 7] s Av v, 2001.10

A(BIPV) AAAY

)-d}k
o=

%

o] ¥ g H

N

o

Vol3, No.1, 2003. 5

, vol23 nol. 2003. 3

- 134 -



JFU

CES 99 BTk EE) TA
2014. 05. 15 10-z011 _Erdjgrsg e QOJ@XLE#%% e :_g:}\éig
-0034779 2ok @ UErg o] =9)m Al ~H b

&0l M=

EJAHSSIA
£ 2 2 X 2014.0515
S I A B AAMNER)SHAH(R) BEHS(DP201405003M)
2 & H B 10-2014-0058170 (B £ S 1-1-2014-0455700-77)
s HE FASA LF0IUM(1-2002-009665-3)
el ol 8% 223(9-2011-000004-4)
2N 48 g2a2s43
B oo of & EZY U0 UM 2SS 0128 X2 U LEE 0152

= I AlAE
= = = =
= of & S
<< QLK >>
1.75lS] ER2 7I2 20| Y= FOUSH, 012 A THLE2
EPUSE Sl 25 = UA&sLICH
2.2800 E =8 L2 RH USEN sSE 82 E+30 49,
HEINEE 52 JIM6IH I 2= T= 280 225t 0F ELICH
RTINS 03I+ BLEHS
3.H6He F4 MM S2 HAME0| S FR, SA [ERUIE FHEA
(88) d84MIMIE HEGHCOE 2& 0|28 245 SIMHE AMNHOT s
= ASLICH
% 55 2(patent.gokr) B > QB MALGSEE > S6{E AMERE B M52 HA
1 SHHAEBUNSE)FAES BMA T= SO0 BHO| LRE AL, STXF
Ol L= o|AM HED|Z OILHN ER3 MU =2 HFE BHMH E= &H
Ol JITHE AMSFSl 2| CHUlA 23 E = YUSLICH
5902 FRSI AN 8t 2R PCT IS (S&-A24ehHL DIERIE Hx
(BH)E 0|22 = UsLICL aUHESAL S A0 A I F2 T 5t L0
ESUHEIFLZFRE LFE J12 LM =0 SRGIH0F RS QEHREE
7 AsLICHL
# HE OtLH : hupe/www kipo.go kr-S & 0HE-PCT/OIEEIE
WMPHA QI S5 ASMME 2ME S E-CITCI2 6HE ol
#HODEHHATHS HERE JIZ2 SclUctl RPHAAFEER AL SFR0| 01 SIHEHO
H2dUZ2H 1608 OlLH0 OI2SSATEH [&OE LSS ILAPTOSE/39)E HEBSEH
Lt Sl SO SHAFE NE5H001 8LICH
6. = SRAAEZ R0 ZAISIOX ot A20= Ot 2 20| 3Hoi0F 5HH.
018 fItt& &< AHYE0N et MEE 22 = AsLIbh
O EFHER 10-2010-0000000, #EEEEF 40-2010-0000000
T.JIEF MAF BT 28 M2 SEE CHIME EI0HAID] HH2LICH

- 135 -




il =44 =dWz EEY RPN
10-2014 2333 vl glokAx 258 Sd| 3k A=
2014. 05. 16 THY WE A 288 T &7
-0058811 3148 olF oy A=E At
2ol M et
(=] —
=EAHSEXNA

& ® & X 2014.05.16

g 21 AF B AMEIR) SHAE(S) E I S(DP201405004M)
E ® ¥ & 10-2014-0058811 (H4HE 1-1-2014-0460346-24)

E R YEH FAJA Y201 M (1-2002-009665-3)

thele 4% 287(9-2011-000004-4)

B 48 N2 S48

weo yy T2 U HLUN 288 T ATY AT A2

QE EEHUSH. 012 4N ddgE2

! g = El HX S=E S-S0 48,
SREAHE S2 IS JHIE 2= L= 280 255610108 ELICH
HEHRUHS 0B N22E)+ S

3.0 F4 G2E S2 HAME0 US AR, FA [ER0IDE FEHA
%g) flciﬁ DMIE HE6I0{0t E& 01F8 48 SIME BHEHCRE BHE
= s

# S5 2(patent.gokr) B = DI Y ABERE BT HSSE KA

4. S5 EUUEE)SHE BHAM E= EE_.I 2H0 @R AR . ESEE
Ol& Ei= S| A M HZJ|2t O[LY Iiﬂkﬂlﬂé}iii BRE HHML T=EH
OF ZITE AEIS] B9 2HilH 238

5 20=22 SJSIIN 6l E2 PCT HIE(S6- ﬂatm)u Mt=elE Hx
{Q?H)Q OIEg = UsLICHL ELHQ._EE D0 A B IT 5l R0
= IUESRUZFH 2FHE 7|28 Ll =001 ER6IH0 LT BES
2= ASLILLH

# HE 2HY : hupiwww. kipo.go kr-B 8 I E-PCT/OIERIE

FHA QN2 BE-ABHO2 1248 S E-CITHCI2 6HE OILY
#O=EHLEEE ABHE NEZE RAAUC RHATZTEA AL HER0 DISHEE0
HRHUEZRE 16JHE O/LH0 DS EH0 [HAE D6 L (PTO/SE39)E HESHA
L 2L SO SANFRE MESI0I0 2L

6.2 SRALE S0 EAGIDA 6= ZR0 = OtcH2t 20| 6010k GHDH.
Ol 9I0HE Z2 M8l mat s 2 + AUsLIth
3 EEER10-2010-0000000, 4 ESBHER 40-2010-0000000

7.21E A BAH0 28 MEE2 SSE SUAHE EX26HAIDI diELICH

=
0
Hi
Hu
In
.|ll
!JE

45

235

I

- 136 -




DRYALCRAE,
(S &)
2

o
& A
3 5
5
0."o, e

g w1

Mcus Al 8 d4 & AN
Test Certificate

HIARUISM/ IE2TL
573-970 T T LA 2B& 77 TEL (083) 480-1200 FAX (083) 487-2782

s=M=2 | 20140488 zsu | 20140411 | wmo2 2014-04-14 ~ 2014-04-24
9=:H (FISIHELSR 9 g el BgS
F & | (3-8 == 542 S=0 242 1380 g = BRLE
HP 52mm (BCLIH/S) + 17 .5A = 5PLAT13
=
M= ¥ (#3)+ 17.5A + 6PLA113. #5) ARES i

BOITI(1 /(= 1)
N8 2 0

1, B33 1 KS F 2277 :2002, 8.8 ==X
2 ABEH : EXF/E HFI|.DHHE, KOREA
3 ANEEF 2Z FHH215C, D258 C S5 2H 32.1 %A.H., D 48.5 %RH.
4 NEED:
NEH % HP 52mm (BCL(H/S) + 17.5A + 5PLA113(#3)
Apas = +17.5A + 6PLA113, #5)
UBRE [W/(m: - K)] 0.96
EAEHY [(m= - K)/W1 1.04
-
=TT ST
s#o o2 zzm % S P T \V‘d'
2Z =R l
2014E04 8258
20T ax HIRIIY(F) JEEPL 4T
1.8 S H=S{AT AA® AEN 30 AISBS ST 2ILICH
2HHEMA= A2 CH T U LARE0E ABE S HON. ¥ AINESSM0N JIRE BS 0208 MNS S&UCH
3. ¥ SEN= wHANI &2 38 t(International Laboratory Accreditation C ion) A&l B E M (Mutual Recognition
Arranpement)l AHE MG N D|S(KOLASIEEE =8 WEF -—CM] Gf AlBdDRLC
2 a1 B(P-71-004) HEES(10) WZR(2012. 09, 17)

- 137 -



L o] BaXs SEwgRAA APd wEwSrlEAd st e] 5y m A
Ay

2.0 BuA WES T
Avels wEloF gy

3. =7hHE7lE JEAAC Badh Y diejdoer Ta Fe gt

oy gy

e
9#
rr
=
=2
ol
[411
[
>,
H
i
El
of
4z
=2
R
>,
02‘:“,
Z
>
e
1o
re
-

- 138 -




