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ABSTRACT

KEYWORD

Purpose: The purpose of this study is to identify research trends by analyzing research papers on photovoltaic
systems for the realization of ZEB in the Korea architecture field. Method: To this end, domestic journals have been
classified by year, journal, keyword, and subject for the past five years, and in-depth analysis has been conducted
using Voyant Tools. Result: As a result of the research trend analysis, it was confirmed that research on the
application of photovoltaic systems in the field of architecture is continuously being conducted. Most of the papers
have been published by the Korean Solar Energy Association. Seventeen degree theses were also investigated. As
for the thesis keywords, Energy, ZEB, and BIPV were the most frequently appearing. Through this study, the level
of development and the possibility of development of photovoltaic system technology for implementing ZEB in the
architecture field were identified, and the direction and basic technology of the PV installation optimal
decision-making system to be developed in future research were confirmed.
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Fig. 1. ZEB certification cases by year
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Table 1. ZEB certification status by building use(2017.06-2023.12)

Building Building Preliminary Main
. . . . R . Sum
classification use certification | certification
Apartment house 52 9 61
Residential
Rental house 27 2 29
Educational 1,307 1% 1,689
research
Office 636 162 798
Correctional & 360 67 47
Military
Exercise 305 55 360
Children & Elderly 255 84 339
First
kind-neighborhood 350 71 421
living
Cultural &
Assembly 215 39 254
Training 60 19 79
Factory 61 11 72
Second
kind-neighborhood 47 7 54
living
Sightseeing & Rest 34 8 42
L Transportation 32 1 33
Non-Residential
Power production 21 5 26
Cemeteries % 5 29
management
Detached house 11 9 20
Medical 19 5 24
Broadcas.tmg. & 9 4 13
Communications
Resource cyclical 12 2 14
Car management 13 1 14
Animal & Plant 8 - 8
Sales 8 1 9
Hazardous storage
& disposal 3 2 7
Accommodation 7 - 7
Warehouse 3 - 3
Refuse disposal 1 1 2
Recreational 1 - 1
Religious 1 1 2
Sum 3,884 953 4,837
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Fig. 2. BIPV market by continent
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Table 2. Major BIPV technology trends in each country

Nation Corporate Technology

BIPV Module for Schco Windows and
Facade Systems

Germany SCHCO

Thailand and Vietnam are also pushing

Japan Sharp for mega-solar construction
USA First solar Development of new‘CfiTe solar panel '6
Series
Installation of HanWall, a BIPV project
China Hanenergy surrounding the exterior wall of a
building (Total area: 6,000m’)
Beijing Olympic Center, Weihai Civic
. SINGYES .
China SOLAR Culture Center C0r¥1pleted With BIPV
Project
KCL
Republic of UnivSrsi& of A Study on the Establishment of KS
Korea Hanbz Certification Standards for BIPV Systems

Development of technology that can
implement colors in solar cells without
KIST additional pigments and Developed as a
solar cell for windows with the world's

highest efficiency of 15%

Republic of
Korea

Construction of BIPVs such as Marine
Solar Park 600kW, Seoul City Hall 200kW,
Eagon Samseong-dong Parnas Tower 600kW,
Yeouido 2nd National Assembly Hall, and

Antarctic Stadium Reporting Base

Republic of
Korea

Republic of | SK solar Development of Localized Color BIPV

Korea energy
R lic of ki
epublic o . O%(to l. Development of Localized Color BIPV
Korea imagineering
Hanwha
Republic of |Engineering &| Development of four types of designs

Korea Construction from existing square-shaped PVs
Co., Ltd
Korea . .
Republic of | nstitute of Automatic Color Conversion Smart
i TiO2 Light A ion L
Korea Energy Window, TiO2 Light Absorption Layer &

reduction discoloration layer

Technology
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Table 3. Main list of voyant tools [8]
Nation Technology
Bubblelines Visualizes the frequency and distribution of terms in
a corpus
Bubbles A playful visualization of term frequencies by
document
Cirrus A word cloud that visualizes the top frequency words
of a corpus or document
R« ts ki t that in cl
Collocates Graph epresents eywords and- erms that occur in close
proximity as a force directed network graph
Corpus A table view of which terms appear more frequently
Collocates in proximity to keywords across the entire corpus
Tool shows each occurrence of a keyword with a bit
Contexts of surrounding text. It can be useful for studying
more closely how terms are used in different contexts
. Tool enables an exploration of the extent to which
Correlations

term frequencies vary in sync

Document Terms

A table view of term frequencies for each document

Corpus Terms

A table view of therm frequencies in the entire corpus

Shows s table of the documents in the corpus and

Documents . . . e
includes functionality for modifying the corpus
A creative visualization that represents terms in a
Knots . . . .
single document as a series of twisted lines
A conceptual visualization that shows the
Mandala P

relationships between terms and documents

Micro Search

Visualizes the frequency and distribution of terms in
a corpus

Phrases

Shows repeating sequences of words organized by
frequency of repetition or number of words in each
repeated phrase

Reader

Provides a way of reading documents in the corpus,
text is fetched as needed

Scatterplot

A graph visualization of how words cluster in a
corpus document similarity, correspondence analysis
or principal component analysis

StreamGraph

A visualization that depicts the change of the
frequency of words in a corpus

Summary

Provides a simple, textual overview of the current
corpus, including number of words, number of
unique words, longest and shortest documents,
highest and lowest vocabulary density, average

number of words per sentence, most frequent words,
notable peaks in frequency, and distinctive words

Terms Radio

A visualization that depicts the change of the
frequency of words in a corpus

Textual Arc

A visualization of the terms in a document that
includes a weighted centroid of terms and an arc that
follows the terms in document order.

Topics

Tool provides a rudimentary way of generating term
clusters from a document or corpus and then seeing
how each topic (term cluster) is distributed across the
document or corpus

Trends

Shows a line graph depicting the distribution of a
word’s occurrence across a corpus or document

Veliza

A experimental tool for having a (limited) natural
language exchange (in English) based on your corpus

Word Tree

Tool allows you to explore how keywords are used
in different phrases in the corpus
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Table 4. Number of papers by year

Field 2019 | 2020 | 2021 | 2022 | 2023 | Total |Ratio (%)
Planning 3 4 6 6 1 20 28.5
System 3007 |12 5 | 3 |30 | 49
development
Case Study 1 2 4 1 1 9 12.9
Cost 0 5 1 0 1 7 10.0
Policy 0 1 2 1 0 4 5.7
Total 7 19 25 13 6 70 100.0
- —& - Plannig —&— System Development —¢— Case Study Cost --~®- Policy

Number of papers

2020

2021

Years

Fig. 8. Trends in the research field of PV system for ZEB

TRL 7~9%HA 4= 7

=2
+ﬁ2iﬂ4ﬂﬂ%ﬂﬂ%é
F2 Fol B ZAoltt ZEB |7 alo] 983 8-

Al
=]

= ol
L A\ 29 A ok el A
B A0

270z yaen

7 pobg 74 47 FA2
Vg BT a7 34

L3 RAY B
B, StolHel=d e £

Jolch. AZ3} 48 Abe] Lok %)
vl AA14 8 Ao 2020

TRl
7140 443} 0] 2 A He

o)

=S A AT BE PHE Firslojop

(©2024. Korea Institute of Ecological Architecture and Environment all rights reserved. 135



H2oHz A== oS ¢

ofi
i

A 221 T 41(133%)01 e H 1 o= A8 HdF
A 2g g e i) AL A 5ol Sle

S A8 Zote B dEAALE AAE A%t JuA
7F973(45%), A A A 778 WA 423(20%), ZEB ¢
ofet Ate] A 9 7F AE A7F 31 (15%) 01 L 2o BIM A
A 71 26 9 A9 Sol Ao 28 ARl Zobell M= ZEB
2 7dE 37 Ee 9AE ez AR 7 E

P
lo
Fu
oN r@ o

% =2 41 o 2

i

r
=

B7tote =wo] 71(80%), AH8AF T Ieo] et 7 271(20%)
o= AFHI Utk BAI Eoks ZEBO| AofiF7] Bl-§2A, H

PN

[>

9ol FAP 9 FAY B4 FA chols 34
HoR BIPV 49| 714 W, ZEB Q54 WPl g et
S0 2AZ 977k A1 9let,

2 dFolA= ZEB 7S A%t e e A AE A

S 2 570U (201995 20239 9€7HA]) o] ] AF=E
= ZASHAT AP =&l tiste] A, shaAd, 7] e,
FAER 4ot 282 =t 2.

ZAE S| =72 F 70Hol ™ 20199 774 AlFHe & 20219

o 25802 714 5L A B4E BT ZEB 7L 918 €%
FLAA LY A7 A5H02 w1 9ok ZEB o178 %
7 DS BER AW 59 AL 5] Yo AHFHEF Brt P
e Ao W ayol BAstct

S48 APER AN 5FE 137 a9 Sgpon &
45 9ich. S G A 3}8lo] % 2099) =Ro] Ao} 7
wolth dkg ot sheRo) 1171es Fobdat, shchet
W2 3002 B W& AAU, g kAo H8) FHeho
ol 2| 5t8] 7} e ol 2] ol ol Tk 712, S, Aol Sdsof
GO0 HFFRAN LY Tl QTR 471 e Aoz
A ek,

719E 249 A S NS} 7| E 7o AW S e R
sttt & 541709 719)E 5 Energy, ZEB, BIPV7} 22%E A5
A 71 5 HE7E =T 719 E 7He] A2 54 Rk 105
9 7|9 EE o= 747 A skqTh 24 A1, 107H4] 719 E
oA FFLZ Energy-ZEB-BIPV- Photovoltaic ~Building2.2

AAo] A ekt ol oA 4 Y S B E o 2] B
2 £ ZEB TEE 919 BIPV 4] EE U¥ PVE tht A7}
Peo] Bria shae 4 9o,

ZAHE 7089 =22 57HA 2ok A9, A2 AT, A8 A
|, A, ALz F2ste] TS At 1L 2 Al 2H
e Zobt 42.9%2 71 %ol trEld Aoz gl et v,
A7t H AL Z42F 10%, 5.7%2 Wkt ZEBo] 92t of
& eliAE Al2E AR oyt A 7] A-gofl ik A
7hEtE ERE 4 Qe A AT S T A

&,

N

>

Ay

)

Gect, A28 A Hopo] AN FAIRE I B 4T H2

o =
d E N A7t 36.7%= 7 Bol 2=
2= BFF AL Aol I HE ol

I f{z ox oo ol
o
fol

[o 2% o od

o, ooflh KU

[e} %
g 3
¥ g

O

]

=
b

sfol

136 KIEAE Journal, Vol. 24, No. 1, Feb. 2024

2 =i A Lge ddo R A5 ZofllA ZEB +
He FHOE Sl Awi TS 240t ol & T8t A=
woFll M o] B FFEIAILE Ve oF B B TS ]IS
QAL A ANE WO R FF Aol Adstaat sk PV A
A 2 RPN LR YE =5 H 712 eS et 4 A
oh. 22, PV AA 28 & 7k, fAE o et A e T
FET S A0 S 4 Al A=A 22 PV HAE Asid=
ZleET Haof 484, e, RUE Y Fobk S E o A
H2 o2 AFEolor T Ao}, 5 Aol E ST 2otk =9
A FFT LA A8 ARIE 2AREA S =Uiet vl & A=
ol S Eote] ZEB @2 919 PV 2] 24 oAEAA]
£Fo] 288 4 ls Aot ol & F o 7IE v 28 =, PVE
&, PV A7 14 gl 7], &4 fAEe] 5 $9 Adsel
A7} o] Tl o= & AL R A dEn

Acknowledgement

o ERL 2023UE FR(LEH| AU FFATAGY
A4 ot 235 7] 2 AFAFY B (No.RS-2023-00237932),
BEHPISAREADY Aoz FRATATY AP wol
25 A4 (No.RS-2023-00217322).

References

[1] AEEA FEAZER, A2A =W135E AA 2449, 2022,
p-121. // (Seoul Metropolitan Government Housing and Construction
Bureau, The second plan for green building in Seoul, 2022, p.121.)
o], ASTI Market Insight 2022-047: ZEUAE i3 FABIPY),
A EHEATY 2022, / (J.G. Lee, ASTI Market Insight
2022-047: BIPV, Korea Institute of Science and Technology Information,
2022.)

Zero energy building, https:/zeb.energy.or.kr, 2024.01.02.

IFAIAATE, AmedAASE A At 2435 7, 2022,

/I (Construction and Economy Research Institute of Korea, Zero energy

building policy diagnostic and revitalization challenges, 2022.)

[5] AATEHEA REDAEAE, SAFH/AZAUAAS 7ledgy
AHIEDPE AR S5t AR, ZAREHEY, 2022, p.239. //
(Knowledge Industry Information Institute R&D Information Center, A
study on the state of carbon neutral/zero energy building technology
and the revitalization of the smart grid industry, Knowledge Industry
Information Institute, 2022, p.239.)

(6] TEFAAATE, HFY DA BIPV A B PR} o1l
AR APFEFREAETIA, 2020, p.10. // (Korea Mining Industry
Promotion Association, Solar power and BIPV industry trends, An
analysis of market trends of promising overseas industrial technology in
optical convergence, 2020, p.10.)

[7] Arizton, Building-integrated photovoltaics market, 2021.

[8] S. Sinclair, G. Rockwell, Voyant tools, http://voyant-tools.org/, 2024.01.10.

[9] #A¥, A Study on the content analysis capabilities of Voyant tools,
o1& e}, A1237%, 2021.12, pp.107-136. // (J. Goo, A Study on the
content analysis capabilities of Voyant tools, The Journal of the
Humanities, 123, 2021.12, pp.107-136.)

[10] H. Ertas, B. Pak, C. Newton, An operational framework for an online
community based on the commons, dissensus and shared knowledge,
Postdigital Science and Education, 2(2), 2020.04, pp.397-415.

—
[
=

B



	제로에너지건축물 구현을 위한 태양광발전시스템 적용 연구 동향 분석
	ABSTRACT
	1. 서론
	2. 이론고찰
	3. 연구 동향 분석
	4. 결론
	References


