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Analysis of Standardized Factor Coefficient for Building Aesthetics by Types of Colored BIPV

- Focused on the Color Factor -

3] =) 8+ . —:i_].%%‘.**
Jae-Hyang Kim* - Seung-Hoon Han**

* Graduate Student, School of Architecture, Chonnam National University, South Korea (gcna5128@naver.com)
** Corresponding Author, Professor, School of Architecture, Chonnam National University, South Korea (hshoon@jnu.ac.kr)

ABSTRACT

KEYW ORD

Purpose: This research was conducted to analyze the aesthetics of solar cells considering the building facade =~ Z2{ EfFTX|

aesthetics according to the recent research and development. In particular, the research focused on the analysis of the
building facade aesthetics according to colored solar cells for BIPV (Building-Integrated Photovoltaic) as the solar
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cells of various colors were developed to be set as CBIPV (Colored BIPV). This research aims to derive the element
of the facade to which CBIPV is applied. The effect of colored solar cells on aesthetics was analyzed by dividing intc ~ Colored BIPV )
elevation and roof types. The purpose of this study is to discuss the design approach in the planning stage. Method: ~ Semantic Differential Method

The SD (Semantic Difference) questionnaire analyzed the elevation aesthetics of colored solar cells. Also, multiple

Multiple Regression Analysis
Building Aesthetics

regression analysis is used for analyzing the effect of factors on the aesthetics of the facade. Aesthetic elements of

the building facade were derived through principal component analysis, a factor analysis technique. Result: Five ACCEPTANCE INFO
categories of elevation aesthetics of CBIPV were prepared, and seven significant factors were derived. The analysis  Received Jan. 29, 2020

discussed issues to consider during the planning phase. Through multiple regression analysis, the influence of each ~ Final revision received Feb. 11, 2020

factor on the aesthetics was derived, and the characteristics of each color of the solar cell were analyzed.
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Table 1. Application Cases of CBIPV

Company Case

o Characteristic

« Elevation is designed by
using green PV and blue
PV.

Green Global Map!)

L
(China) i
 — : + Image of forest is created
A Tmn by utilizing marble-type
Youngjin University?2)
+ Blue-based PV is designed
to be fit brightness.
Copenhagen
I International School3)
(Switzerland)

k
e

« Elevation pattern is realized
by adjusting the installation
angle of green PV.

Bornholm Hospital4)

2) Au) g B4 Agdt

A% vl Hujgof et At A A8 4] Tt Aot <
o] Au)/d 7tof et A, A o|n]A] Hrtol Wt AF=E
Br= o2 ygehgt A70(2003)9] AFolAs A% shA=
o] gjzel G- of| W5te] A S A 5t TH2]. 2 ¥4=(2008) 9] &
TFolAE A70(2003)¢] 915 HFgoR FARGIA] FER 0]
e EAS BA59.0m[3], 530&—52018)94 AFolAl = B
A2 Ag AFEY AuA B7ta4E TESIHTHAL 94
(2011), A 2]-8(2014), 513 (2008), 7] 07&(2014), BEALH(2008)
O] Aol A= Ao Tsto] I o) ol g A7t o] F
olfth. FA(2011)9] ATl E HAFIA ZAlS SHo=
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off g7t o] 1QFEITH10]. A A]8(2009)9] Aol =
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Typed)
Army Golden Angle
4 Green = Brown c6 Blue
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2A71e] dhste] =AM W] P A E hE AR AAE A 9 W SO A A% A5 B AR B87|TIA 39 o]
Aot oH, CGE o]-83sto] F=- LA Color Solar Cell 5%l A} Zesket Ao= giaro 2 sha.
o, B, o132, FE ok, LTS Table 2.9 2ol 28] §4 B3 915191 Cronbach's Alpha (e 147}
e e, BEET, o A SU8 F25] tol) A4 QeAo] sl
£ A=Z517] 912 hEA I W o= (Eq. Dol off =gt Jut
Dar e M0 0714 A A gstrka Tere ], 0.8~0.99] gol W Al
B Aol A A PGS o8¢ SDY AES A5 5o me A0S HRIHI3]
o] ol gE|9ick. W7}o) AHGE A LA 2L AEe Y}
Ajo] Aol gt AR A5 53l ool Fck HAN(2011), A g
Z]£(2014), e (2008), 71/47H(2014), BHAILH(2008) 9] A5 =K (1— i1 5 _
5o 4499) YFEAE FES900], S5 hS 9T W CBIPV K-1 o

9] g o) g A YBAL 174-E TE5HT ©]o] o] & AT
A7 WFslote S 235kt
AP AT A= el gt B7tE Daniel & Boster(1976)7F
1ok B Q1 SBE 7Pt & o] EUTH12]. ShA]ek o] A4t
£ Yol et Anl g BrtE 58w

A 5 a7] o] SBE 712
P43 BgH PrRchs SEE QR ojg 24 el Brb
7 H gl webA vl tie S Anl AL BUE 4 g
o}ETheS Bl WET AAAQ o] o] B WE 5 T Bao
2 T4a9ch 25402 T4 BEL g Table 3.3 ek
Table 3. Evaluation Target
Category Evaluation Item
Changeable - Unchangeable
G Continuous - Discontinuous
Regular - Irregular
Harmonious - Incongruous
Simplicity Fancy - Conser.vative
Simple - Complicated
Clean - Dirty
Cleanliness
Clear - Subtle
Color Bright - Dark
Temperature Warm - Cold
Refined - Corny
Modernity Modern - Classic
Unique - Normal
Light - Heavy
Friendly - Awkward
Others - -
Brisk - Tranquil
Comfortable - Uneasy
Comprehensive Beautiful Face - Unbeautiful Face
Question Suited Face - Unsuited Face
AR AW A 4EH AF
B A Watel] e A58 Anlge] 4% 242 915 B
A A2 dide 2 st FGI (Focus Group Interview) A+70]
WY Ak, AR 25 of 2R/ 49 2 ARAH4T, A%
s} Hof oA 77 9 1 oM SEORA AR % 2057}
SR BRI 548 v B of A 219 2
W25 DF A2 227, ARAE AHAARLAA 59 o)
2% A9 o si9on], Asst of etel Ak

K = Respondents Y = Total Score by Question

X = Question Score by Respondent = Dispersion

o] dto A= IBM SPSS (Statistical Package for the Social
Sciences) ZE 192 o]-§sto] FAZA S st en, 12719
A o] iRt 17709] 73 3-8Aoll Hhsl 240719 3ol HA|
ek, 177]9] &=l diste] a Alg= 0.8530.2 AHEE o] 41=]
E7h e Awo] AT TE ik, T3 22 of ofFof A
T BT g A57H0.8 ol o2 E EofA A7 : w2 A} gt
= ASIeh 7o) EAU-8-2 Table 4.9 2.

Table 4. Survey of Cronbach's Alpha

Code Evaluation Item Cronbach's alpha
Ql Changeable — Unchangeable 0.852
Q2 Continuous — Discontinuous 0.850
Q3 Regular — Irregular 0.848
Q4 Harmonious — Incongruous 0.845
Q5 Fancy — Conservative 0.850
Q6 Simple — Complicated 0.856
Q7 Clean — Dirty 0.841
Q8 Clear — Subtle 0.846
Q9 Bright — Dark 0.836
Q10 Warm — Cold 0.853
Q11 Refined — Corny 0.842
Q12 Modern — Classic 0.842
Q13 Unique — Normal 0.851
Q14 Light — Heavy 0.838
Q15 Friendly — Awkward 0.837
Q16 Brisk — Tranquil 0.839
Q17 Comfortable — Uneasy 0.838
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C1 (Basic PV) > C6 (Angel Blue) > C5 (Golden Brown) » C2 » C3
«o 2 YA

e @] 73571 obEEHT AL B7HE PV A 32 Chz
UERg e H, 71 ol g A gtk 1 B7HE PV A W 2 C2
2 UERT B9 7P ol e Al b PV ALY g2 Cl
o2 yehgon, 7 ol & T (ieY Al B7hE PV ALY e
Coz Hebgth S A2 27HAof tiet Bt oz A Av]d &9
Aotglom, C1) C4) C3) C6» C2) C5 A2 FAS .

UHFH A e BN T52 o2 C4etClo] &2 H4E F5o}

o, C5¢F C2 Aol e A48 B537t A o= Yetyth 5o
HomE C3AYY] B AR 2150l A8H%= o, =
< A d5ste ALk Uyt 4 AR et daee
Fig. 1.7} Fig. 2.2} 2t
32, 4% 24

Fw 24 At AHgste Ao s 1Ak HlolH
S AAHE 9] HlolH & gl 7= ot Y Mgk Folf A=
A4S s, dubA o g2 71 go] o] gk WA o TR &
AR Hfe]® A (Varimax) 213 4& 53 240] 3=t =+
AE 24 A% 7o dRor EREGleH, 4 AE HFE
7|9te & CBIPV 2§ 4ol Aul 84 WF7F A2Hg = A
Q3GFAARD), QA 7:]:' Ae), QAEdER)S AAY
(Order) 9] 2 2753 QLR gle=)’, "Q5(3FR’,
QI(ESRY, QL4022 T (Simplicity) 0] 2 57
St T3 QLo(mERD), \QISREH A=), ‘QI7(HeRD),

Changeable Unchangeable

Continuous Discontinuous

Regular Irregular

Harmonious Inconoruous

Fancy Conservalive

Simple Complicated

Clean Oirty

Clear Subtle

Bright Dark

Warm Cold

Refined Corny

Modern Classic

Unique Normal

Light Heavy

Friendly Awkward

Brisk Tranquil

Comfortable Uneasy

Beautiful Face

Suited Face UnSuited Face

Fig. 1. Elevation Type Detail Score
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Unbeautiful Face -3

‘QI(Er2) 2 %444 (Familiarity) o] M2 EFEoH, ‘Q7(4
A, 'Q6(F=3h)’, "\Q16(7F ) 42 (Cleanliness) © & 2
FEU QL2@HARD’, QUIAEIEE), ‘Q8(dgh & adh4
(Modernity) 02 #7450t F4Z &4 W§ 2 A2dd
CBIPV 2§ w1 o] Hu]d a4 HFE5 A 2|5t Table 5.9 2ot

Table 5. Summary of Principal Component Analysis

Category Code 1 2 3 4 5
Q3 0.899 | -0.019 | 0.032 | 0.068 | 0.147
Order Q2 0.893 | 0.011 | 0.013 | 0.041 | 0.100

Q4 0.796 | -0.010 | 0.167 | 0.208 | 0.099
Ql 0.132 | 0.836 | 0.061 | -0.014 | -0.143
Q5 -0.053 | 0.774 | 0.024 | 0.013 | 0.214

Simplicity
QI3 -0.093 | 0.691 | 0.114 | -0.084 | 0.312
Ql4 -0.032 | 0.556 | 0379 | 0454 | 0.120
Q10 -0.069 | 0215 | 0.807 | -0.148 | -0.007
L Q15 0355 | 0.042 | 0.710 | 0.298 | 0.163
Familiarity

Q17 0425 | -0.105 | 0.666 | 0.378 | 0.161
Q9 -0.099 | 0442 | 0563 | 0.383 | 0.231
Q7 0277 | 0.012 | 0.104 | 0.752 | 0.281
Cleanliness Q6 0347 | -0.214 | 0.118 | 0.627 | -0.239
Q16 -0.019 | 0523 | 0177 | 0.526 | 0.281
Q12 0209 | 0.188 | 0.053 | 0.144 | 0.841
Modernity Q11 0.271 0.119 | 0253 | 0.039 | 0.739
Q8 -0.088 | 0.199 | -0.031 0.533 | 0.551

3.3. tEEARA

thre] Syl dhal F4uetel AupAE 245 ¢
sto] 53] A skt AdE & 2405 (N)of st
Changeable Unchangeable

Conlinuous Discontinuous

Regular Irregular
Harmonious Incongruous
Fancy Conservalive
Simple Complicated
Clean Dirty
Clear Subtle
Bright Dark
Warm Cold
Refined Corny
Modern Classic
Unique Normal
Light Heavy
Friendly Awkward
Brisk Tranquil
Comfortable Uneasy

- 01
-2

Beautiful Face Unbeautiful Face -3

Suited Face UnSuited Face

Fig. 2. Roof Type Detail Score
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I} Zth R AFo] o] dutd o 2 (.65 o4 o 3] f4lo] A s ode Factor Coefficient ®)
ZF dogstal Qo WEL, B ARoAEs 2 n]A]A] Kot Q8 0.021 0388 0.699
0.6392 A 17712 =547 JH O] Auj Ao ti3l 63.9%5 4 Q 0.051 0.748 0455
ot 202 S|4 e 4= qlo] A Slell Lot e, {2 Q10 0.088 1.656 0.099
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o] 594ES UetlE $A=2 20 775 A7) Ado] gtk Q13 0084 -1.506 0133
Bebso} 2] o], B BAe A= 201002 AEH O BR H3tg B ol 0.0 0.606 0545
Wz Az Q15 0.241 3.370 0.001
Q16 0.102 1627 0.105
Table 6. Summary of Multiple Regression Analysis Q17 0.257 3.351 0.001
R R Significance Durbin-Watson
Za gordz]o] EA B
800 0.639 0.00 2.010 34. A9 HFHAS S48 24
= ooz & ol 3 EA HA
OES AR BTl A BEsHAe] Wek gt foletE A% DAdg 5424 )
& 5ol AAR Aol GF F o] dg BAo] =Y SETEA A AP LA 24 Tl Histel REAAL
t}, EESHA 4 (Standardized Factor Coefficient) gh-2 SH¥H 4 = 2GR 7] mhel ol S RRAS 7HA e, A
Z=2] 19] gjaf 24247} o]u AE AFES 022 R 7hREeE due dulde] 7 oS 7HAlE 84 77t
Zrolth, mEBHAZ7} oFel A0 E=juzs 7ho] Z7o] ket Zat Aol tiste] IHE CBIPVE] Bw4-E A 2fstH Table 8.3 &
W47k 371K el R0l Holl, 249 A BYws g 5 T
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Ztell wep S 7t Aok R FolE et Table 7. Table 8. Average Score - Elevation Type
o] A = o Aol Al A} 3 oJTEL FZ
o] Atof tq——?i, Q17o] 0.257=2 A AujAef 714 & dFS F Question cl o) G Cc4 Cs 6
La4g BA90om Q80]0.0212 714 JFgo| e g 42 B
AT S OSE(P)S 0,052 208 olo] SolHe woia) Comfortable (Q17) | 0.65 | 04 | 04 | -135 | 065 | 0.05
L Zo] dubA o}, 7% ] W] Alu AL 7 o] EAo| wha} o5t Friendly (Q15) | 04 | 06 | 07 | 13 | 035 | 0
= 37 = a9lo)7] el 2ot 0.1 oloks 7% o= 5o Clean (Q7) 105 | 005 | 03 | -L15 | 015 | 09
EA0] AR Changeable (Q1) | 085 | 0.6 | 055 | 045 | 0 | 065
= _ _ n R . .. X .
folstkgo] 0.1 olatel F=L Q1, Q2, Q7, Q10, Q11, Q15 i
Q172 & 77| F2o] 2259t} T7H 32| o] BZ8HA S 3t Continuous (Q2) | -1.55 | 0.6 | 015 | -165 | 09 | -0.55
2 5 g 7 E M 0 B GO AU TAE A= Ao R B4 Refined (Q11) | -045 | 025 | 035 | 055 | -035 | 0.65
= et §o8-E0] 0.1 olskel 7T &5 F 71 dFES 3A 1)
Warm (Q10 LI5 | 0 | 05| 03 | 06 | 105
AL 29E Q172 B4 179 A4 A4 0257801 ke 9 e
Fo O AoF _E_/glggi_gm], Q15 FRo| Hd 148 AnA Comprehensive -0.63 0.13 0.18 -0.9 -0.4 -0.58
_ - _ estion 2 5 6 1 4 3
A4 02419 R V1AL A0 eht 5 WAz 2 9ge 7 @ O 0001919
L Qo O A~ 1 AT Aln| Al A Z o] v X
= AUOIT Q08 7 VG 01 HT 00851 WIHEA ot e qmely asum g0 sote e 2 45y
T4 e FoA 71 E A2 B s e RS E . O
= a5t N o, FHOA LA ZrotE 4= Q17| ol ettt W3S 2=
= % o Ik 7
7S E S Table 7.3 2. Aoz BAHGIT, C2 A4S QRiolA sk 1§ Adzto] Hol
Bol}sh M ARL 7 A o Hxg]o] o A
Table 7. Result in Multiple Regression Analysis U, Eekebet of et A Ahe Ao R 24 ”‘j‘D:L C34
Standardized Significance g2 skt wpet Ad2 4ot C2 AT sV A R B
Code | Factor Cocfficient t ® obgha} o] Mgt 4L ZHe Ao g BAEQITh C4 AL QIR
o1 0.123 2324 0.021 A HFH} A2, A&gdo] Holom, Ao R BE g 4o
Q 0.119 1.684 0.094 iote] ¢4t Ao = FAE ST C5 A2 C1 AT AR A
Q3 0.030 0387 0.699 AL 7= AL 2 BAE G oW, HA%yt #iskto] Aoz
4 0.067 1.046 0.297 HEot 710 2 ghelH e, Co MAR2 QoA A Ml Ald
Qs -0.028 0471 0.638 0 7F ot Ao 2 EAEG oW A7H A S 7 , Hekstat
Q6 -0.057 -1.142 0255 Adzpo] RET A0 2 Al Heh, JAE A4 whet AE A%
Q7 0.144 2.415 0.017 Ad A 12AFE Table 9.2 Aglstatt
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Table 9. Planing Considerations per Elevation Type

Code | Color Type Planning Considerations

« Consideration should be given to changes

Cl Basic . .
in elevation.
« Awkwardness and anxiety should be
C2 Lavender reduced by using colors that are as close
to the facade as possible.
« Awkwardness and anxiety should be
C3 Tile Red reduced by using colors that are as close

to the facade as possible.

« Consider the combination with warm

4 A
c rmy Green colors when building the facade.

+ Consideration should be given to methods
Golden . .
C5 that can give a clean feeling through
Brown . .
coating etc. when manufacturing PV.

« It can be applied to natural environment
similar to PV color to increase comfort
and friendliness.

Cé Angle Blue

2) 83 54 14

o ™
CBIPVE 25l 2-85t3le il 4 28 Alof Hlof Aw]d 9
oA o]d Aol = < AAsystolct. LolL 7}

Hol& o] gt &4
A= 84 774 st 25
Table 10.3} 2t}

Table 10. Average Score - Roof Type

Question C1 C2 3 C4 C5 C6
Comfortable
-0.8 0.25 -0.5 -0.65 -0.2 0.15
Q17)

Friendly Q15) | 04 | 055 | 01 | 04 | 025 | 025

Clean (Q7) -12 -0.3 03 -0.7 025 | -0.65

Changeable (Q1) | 0.75 0.35 04 02 | 005 | 085

Continuous (Q2) 0.7 | 015 | 0.15 0.5 025 | 0.15

Refined (Q11) 035 | 01 0.1 0.05 0.6 -0.65

Warm (Q10) 0.55 055 | -1.15 02 | -0.65 0.5

Comprehensive -0.5 0.1 -0.28 -0.5 0.15 -0.1

Question @ ® ©)] @ ©) @
Cl A2 Ao @A = dH @ Hlt EJS A U= Zes
A E o] Helety d&4do] Holdt Aoz yehET. C2 Ao
4G ddtA o 7712 @40 diste] s EIIsHA Hole A
O yehyth C3 A2 dHA Ao Hls) & F2] Anld d
ol Aslon, Hoketat Ao A fon|gt 2to]E Ktk
C4 Ag2 ol vlsl 4= shgro] slleu, Arkder 112
Al dee Eelote ALz Uepdth C5 A2 gt 2 %
O] A% shto] glslen], AP ollA et o e J5S 7=
Sh= Ao Uehdth Co A2 Gt Bt 2l gollAE W
SH AlRn], 320l ¢4t Ao ' YEt oL, Hekett

Fo] HEgt Ao 2 BAE QT

CBIPVO A2 A5G ] An s FIAZL 4 Qe 84=
ol-gg o= AN, FAlo AR AR B Au Y Ao g o=
A8 & deol FUHA. 59, e AEAS T =&
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Table 11. Planing Considerations per Roof Type

Code | Color Type Planning Considerations

- Attention should be given to how to
Cl Basic make  changes in  the elevation
configuration

« Particular attention is paid to PV use as

C2 Lavender . .

it is not performing as a whole.

« When using the Tile Red color on the
C3 Tile Red roof, it works much better in terms of

comfort compared to the elevation.

C4 Army Green | - Overall easy to use.

Golden « Particular attention is paid to PV use as

C5 .. .
Brown it is not performing as a whole.

« It can be applied to natural environment
similar to PV color to increase comfort
and friendliness.

C6 Angle Blue

>
my
rhu

rl
re

22 AT L] S5 wet A5 Y
A517] 98] s Qlct. E5] choFat Al
ofl whet CBIPVE 283t A5= el 494

o Thste] hEEl R4S vigo 2 g Q1%
He Awaign.
BIPVS] 24§39 gt 45
EE = LAY Color Solar Cell-& 4
24g Falo] 17714 9| CBIPVS}
12 2251900, SDH AR XA W BAL E5)
, A 9] 571A] Au g A8 £ &6}
b aad 9 vAE Yo
S B35 7714 84 TET} )
olet. ol5 v R AEAY
nefslolof & aFAG o)
2.

f

> Eﬁ
oz

=7

L
ok oXx

A

o
o XNy
e > 1o

N

N,

X

ot o

lo {1
1
e
=
I
o,
21 2
Eha

o>
=)

g m
O:

rx
ol
re
-
n
jus)

]_

oft
o
ftl
@)

il
2o}
N
mﬂ‘.
oo |o

ox,
ol,
ox N, @

ofl

Ay
o,

=)

W jo 8
ol

el

8,

R

re

-

>,

oy
o
)

oy i

¢

rob rft
>
ox
R
N
o
ot
T,
o

o
of
ol
mY)
Eha
%
fllo
off
_O'L

N

ILoxR o R

Ao T
t
ol
-

ﬁr_{m

1z %

oo o
o o 2
0

ol ¥R
o
A
— do

e
El
N
1o

nE
U‘{H O}"L o%“

uu o e
ko 3L

o,

i)
o)
o
2
i
2
=
By

2L
2‘
ol
el
8,
o
=
o,
12 o
ot
el
)
fuf
oo
i)
m



oy
>
=

o

rot
o>
For

0,
o, o oE

=1

=)

2l
=,
R
rlr
N,
re
i)
o
ftl
rE
o
o
o
2
r

oY

filo
Homn
- P )

rr

o, >
o 3

ox,
or
=2 o
=

m om
Ir =

N
—

ox O o
ok

OIH rE

EER

e
oN
o

o o rf pg o
S

rlr

.,

£,

o Hr %9
o HE
= e e

w2
re
ko
P>
i
N
=
o
fu

@)
N
@)
J>~
o
19
oM.
o
o
)
ofl
=,
R

>,

ofe

ol

2

>

H'I

rE

o

)

fllo

N

-+

3o rlr
fu

Eh
bo 0 1

39 A ol

o
—

oo o

v o

=

e ox
LIRS

SLoor Ko
o,
e 1x o T S

ER

il
N
—_

N
J>~
o
rlo

ol

ol
o,
RS

2
A
ok

I &
e o
=
A e
)
i
o
B &
=2
S
)
oo ox
RO
C
dox
&
80 ox ox
fe o &

TR N,

L
o,
Fo
R
ofp i x M
0o
oW
o
o2
% rlo
o
rd
ol
=2
>
ol
ol
)

)

N

i
Ruj
v
o
&
=2,
o)

2= e N O
9, ofl
B

=T
)
olr
ol
)
2
ol

it o

lo

2 g
-
=
o)

%9,
T o

2

fo Mz i g ox |o

N
—

o I

=
i}
2
ok

lo

O > el o
o,
rr
—{oll
ab
re
-
i
oft
:o:ha
)
A
o
ok

|t
i)
ro,
o M
=
=
<
N
i)Y
=
e
N

rr »2
2
e

O B g i o nE
N
%0,

o

U _Im
A oli e,

2

-

o

%,
oflh
op

S~
afu

o
offt
o,
0%
)
R

o lo SL

o
M
ol
2
o
fu
=2
~
_O'L

~ K
=2 o nE
1%
o 1

%

i

oty e
O wg oX

re

i,

N

>

N

=

=

i)

R

ot

=<,

= &8

reb rju
By o
o X Az

i)

r

(2

>
H—I
rsk

ok S il Hr o

f
2
o
s
oy
o
)
iy
=
x
I

Olt

<L

DN

o
lo
N
-

lo 3o

Eelg <
o <

o O rlr px

lo

5

2L

>

_\Tl_,

>

o,

R}

>

L
ﬁjorﬂé
oot m &

o

34

o w20] 37} 9

3t AA7F 8- T

kA
ol

l

>,

i

32 -

lo s _Ll ok
Y
%,
rO
rO

> A

o g
ol
i)
>,
ofe
ol
o,
ko
rir
)
N
N
RS

=2 rlo -

Lok
Olt _ﬂ,)

re

-

i

offt

do o of

Eha

1

filo

=

ol |
o

HU —iOll

o
i)
o

Acknowledgement

This research was supported by the R&D Program for Core
Technology of Renewable Energy (Transparent Photovoltaic
Cells Based on Nanophotonic Structures for Near—Infrared
Control) through the Korea Institute of Energy Technology
Evaluation and Planning (KETEP) funded by Ministry of Trade,
Industry and Energy in Korea (20193020010440).

Reference

[1] 527, d3AHIE 58 DE9AY SFdTd AAge] vg A%
A, e EaETeky ek AARRY ==, 2020. /(A
Study on the Economic Analysis of BIPV System through Empirical
cases, Korea: Korea National University of Transportation Master’s
Thesis, 2020.)
A7l FA5ES] AT} ] wA ZAo] Bt A, e
AMdist sk AAFES] =5, 2003. // (A study on the analysis
of relationships between facades and signs in commercial buildings,
Korea: Yonsei University Master’s Thesis, 2003.)
oqi%, Jh2dl AZE0 TME TG T A7 B 1A
St sk AAFSEY] =8, 2009. / (A Study on the Composition
Patterns of Facade For Buildings, Korea: Pukyong National University
Master’s Thesis, 2009.)
[4] Z3H&, "HdA A8 529 Anl Hrpgetel ik a4,

—
N4
—

—
(4
=

Gy

Adoisty distd AArsHY] =8, 2018. / (A Study on the
Evaluation Method for Building Aesthetics Applied with Solar Cells,
Korea: Chonnam National University Master’s Thesis, 2018.)

A, =k AR ANBHRIE B AT A7
AP AT RS FA0R, A Foldiel therel ot
A¥sEY] =8, 2011. / (An Improvement measure based on the
evaluation of the architectural color environment of downtown streets :
focusing on the new and old urban centers of Daejeon city, Korea:
Hongik University Graduate School PhD Thesis, 2011.)

[6] A&, FElA=e] 7 D AR Aol wet A4, = olg)
o2 sta thet AAKeHY] =2 2014. // (A Study on the Emotion
and Color Characteristics of Glass Exterior Architecture, Korea: Ewha
Womans University Master’s Thesis, 2014.)

RIS, 25t o A Aol Byt AF A T TA &
AT 2534 15 B0, D ST ek A
=1, 2008. // (A Study on the Color Scheme for Elementary School
Exterior Walls Mainly on elementary school architecture in
residential city, Korea: Hongik University Graduate School PhD
Thesis, 2008.)

713y, TAZERR AQiEEY] s B4 Bt A - F5
A FHEANERA S FARAE FHEE, T AR st
A AAFEEY] =F 2014. // (A Study on The Characteristics of Facade
of Commercial Building on Street In Case of The Suwan
Commercial Site at Housing Development District in Gwangju, Korea:
Chosun University Master’s Thesis, 2014.)

AL, SASAANS Se sked AAAE el B AT
S gt st AAKSHY] =&, 2008. / (A study on Street
environmental color planing method for improving urban landscape
environment : based on the case study of the color planing for Guro
Digital Complex Chang-Jo Street, Korea: Sangmyung University
Master’s Thesis, 2008.)

sz, e, IERASEY AXAE ASEA e TAES
H7F el Bt A, diRIASSR], 14(9), 1998, pp.103-115. // (A
Study on the Evaluation Method of Urbanscape by the Preferences and
Responses to Visual-Perceptual Attributes of Buildings on the Street,
Architectural Institute of Korea, 14(9), 1998, pp.103-115.)

A, oFgE, AWsl, 7tEABY owA] HrEE Ao #it A
T A AT EAE VIR, dREERAALS 2], 44(1), 2009,
pp.273-287. // (A Study on Analysis of Evaluation Structure on
Streetscape Image - Focused on Samcheongdong-gil in Seoul, Korea
Planning Association, 44(1), 2009, pp.273-287.)

Daniel & Boster, Measuring landscape esthetics: the scenic beauty
estimation method. U.S. Department of Agriculture, Forest Service,
Rocky Mountain Range and Experiment Station, 167, 1976, pp. 63-66.
B2A, AntE A9 AT sG] mhE fA dEsolx A
T, Shh oSty oSkl MAFSES] =8, 2015. // (User interface
research according to usability and fashionity of smart watch, Korea:
Hongik University Master’s Thesis, 2015.)

—
D
=

—
o0
=

—
o
=

(10]

[12]

[13]

1) LOF SOLAR CORP, http://www.lofsolar.com/.

2) Industry News, https://www.industrynews.co.kr/news/articleView.html
2idxno=6002.

3) SCCER FEEB & D, https://www.sccer—feebd.ch/pv-facade-at-
copenhagen—international —school/.

4) TV2/Bornholm, https://tv2bornholm.dk/?newsID=216845.

5) GALE SNOWDEN, http://gale-snowden.blogspot.com/2012/05/
passivoffice—at—devongate—gale-snowden.html.

6) GB=Sol, http://www.gb—sol.co.uk/latest/default.htm.

©Copyright Korea Institute of Ecological Architecture and Environment 741



	컬러 태양전지 적용 유형에 따른 건축물 심미성 요소의 상관성 분석 - 색상 인자를 중심으로 -
	ABSTRACT
	1. 서론
	2. 컬러 태양전지 심미성 분석의 틀
	3. 컬러 태양전지 적용 건축물의 심미성 분석
	4. 결론
	Reference




