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Abstract: Energy consumption is increasing year after year, and the energy consumption in the building
sector accounts for a significant part of the total consumption. The demand for technology development
and research to solve increasing lighting energy consumption in buildings is growing, and daylighting
systems are receiving much attention as a possible solution. However, there is still a lack of research on
daylighting systems compared to building cooling energy. Therefore, this study aims to analyze the trend
of daylighting system research related to improving the lighting environment and saving building energy
and suggest future research directions for daylighting systems. Academic articles related to daylighting
systems published in Korea after 2000 were analyzed, and the main findings are as follows. 1) The main
content of most related papers was centered on combining various element technologies. These
combinations focused on offering different functions from daylighting systems and integrating other
fields, and most results showed improved daylighting performance compared to the single-structured
daylighting systems. Also, recent research has begun to integrate IT, one of the core technologies of
Industry 4.0, and this trend is expected to continue. 2) Most research on developing daylighting system
technologies focused on daylighting control, which requires an optimal combination of operation and
control, as mentioned above. 3) Most previous studies on daylighting systems validated the effectiveness
of the proposed technologies but only focused on energy savings. These performance evaluations should
have also considered the demand and satisfaction of occupants to verify the proper performance of
daylighting systems. 4) Most previous works on developing daylighting system technologies did not
consider or review economic feasibility (such as initial construction and maintenance costs), which is a
major omission in demonstrating their effectiveness and a limitation of previous studies.

Keywords: Daylighting System, Light Environment, Energy Saving, Research Trend

Received: January 23, 2023; 1% Review Result: March 10, 2023; 2" Review Result: April 06, 2023
Accepted: April 30, 2023

ISSN: 2508-9080 APJCRI 79
Copyright © 2023 KCTRS



A Study on the Analysis of Daylighting System for the Improvement of Lighting Environment Performance in Buildings

8k U4 AFE T Frbekn glom, 1F ARUAe] AgHE AA g
gulsl w1 uehtn Q. AE UAF x=deluAe Agwe] 37 BAL 9
NEANE B AT W 57k FobAI Qor], oF AYA2TE 2HAUA AHE
Z7bel t@ shel SABoR wilel Fukska gl FAlolth it AAsY W
ARk ABFE Weluix] il o] wla] FiHoR FEG Aolt). ol
AL WAP AH L ABUA Azt B AYA LY AT FFe BAGoRA

& AFA| ) e AT Wk i BAS HaE S oo B A= 20001
o]F W7tE AFAIAE B =T AgS sl on, oo gk A2 Ut
2t 1) AFA ] J)E ] gk PE =8 Fa3F Y&e Qav]|ete] Agtow
Hojx i Q. 8A47]ETke] AjRe AFA~EIE gE 7]5S JHAAY EREoretd]
Agtoz yelhga glow, AFAlawle] dAdzo] o3 Ant AFAFo] fAET=
A7y Bolxa Qv w3 HE ATE 4xsge] dA7|E¢l ey 23dY dTE
oy st A A&d o HRT) 2) AFA~Ee] VE/NE B AT Fa3
82 AgAefel gt FEoR, dAA AFE Jhs E Ale] Eoket HEd Aol

5 3
aTR. 3) ARFA] AAATE ALl i fEA @Fol olFelAm glen,

2
Avs
X
2
ol
o

Iy
g,
2
P
o
o
pl=t
Xt
2
2
™
Og{:'
(i,
PO
o
f
>

fl
i,
£
I
iy
i
:>|4:'1
0:,_]‘
>
>
jait)
o
)
2

44e QerFol olFolx7] gt ouXARF R AR eTiE D uEmol
2AR AR MAEES dEer @ Aow wawEd 4 B Avdx F9d
Az} BAT A AT A& giE 27 75w w fAne B 4
ARST YA 2 gden], o s&vlne] AEA Azl EAFAT. od Hie

AdATrEoe] 7= A= Bl

o

Ao A FAI 2T, B, A|GA AL, A F3F

11 47e W73 L 2

dem, 53 Q4 wFolth=
FAlelTH1][2]. 53l, d=H

olfm PES ek AU
Construction (GABC)ll A 202213 33k “The Global ABC releases 2022 Global Status Report
for Buildings and construction”®]] wW=W 20211 7= % AR AyA ALEFHLS
AAANAA Aol vl oF 37%= %A YEbual 9lem, 20200 tiR] oF 5%7F S 7HgE
Aoz UBHTH4] B2 &9 dEdddA &vje duA wa T, 247t HE
7L 71 o3t & Be HAE opIE 5 SVl A=EFEY odyA Az
AAtel7t ajdsfior & FAd dAlolt5)6]. HEH-ElA el EHAAUHA AREHES
20221 U.S. Energy Information Administrationo| A %33+ “Annual Energy Outlook 20227
Atz ot Wk s Qg olyA Hso®2 A yEida lojd olE
dstr] AR

s
Ade e =27

%3 A8, 7)FHE 5o oy

chkgt Ag7h eaH Avk7I8]. ey =deldA ARe 919
gol &S Eol7] A% A7t Aol s oA o] 2 Ao

80 Copyright © 2023 KCTRS



A Study on the Analysis of Daylighting System for the Improvement of Lighting Environment Performance in Buildings

87 8 zgeuAsh A9g s APl sl

rot

0] tho]. 2 o
Qe Aoz REY Aol

ool B e AAMor AWT WEY AM 2 ABUA AR AB
WAz BAT ATE BAstel 1 AFS wEAE, T AEALL AT
Y AANE BHoR Fk,

12 97 A% % Py

¥ode AuEge Nas A 2 ABdUA APe 98 ALY 7%
A% B4 Astel (17 1A UEhdRe] el Aol oAt A9t
A aAz B oaTe Baude wAR ARALDY AW, R 4L w@Hh
eIk D A wAzE B QT

4 g3 7% Aesg. T
AYA ] BAE ATES AFS BN AW

2 s
BAtew, AN B ATE EATeA A Told FAR A 2w
AT BEFe BAS] G AFA <Y AT % A7l FFE AT
ME ok, =4 s
B ENPCERELTEL - EAS 93 HEAAH
(SX) o8 mel M1 M
- MUfBZIo] & Wl of - N2 93 KIE U 2
3 7iE na Zalel £5
- AEXH SA0) mE A - ABAAE TR MueR)
X |1E o _ | BE=s U A ‘

[19 1] 974 5%

[Fig. 1] Flow Chart of Research

AFA|2qL Gl AR sl o)F-o FHS AUE &R YAPIE HOeE,
Asty AW zlsgk 33 o] Ao FHo] FAHA XE el AdFe] aEHoR
LastA stowx  #HAg NS wRETHI0][11]. ol AFAAEE HdEo
Ag&et7] 49, & dEAIA Aol 7hestthts ARlol oA Wol AHEHaL
A Alz=goltH12]. EAQ] AFA 2L [LF 2] Yol Ak, FuolE,
FH Fol o, oo tig AW vgy Zrh FAANkE vbAbdke] FHejwm A3

H Ee oo FARste] 959 AdAS AWt AFE7A WS dEA = dF9
AR FA o7 2oy ARy AW 2EEIE 434 e AHS
ZERITH13]. et FAAREE RRARe] ZhIoo] wheba A a & Asiel A AR E
WAL v ZAES 7EAAL T 14]. Fupolze AdvbHel WRlew AfFol
7l 33t YE P29 HdFHE AXAsI] AAdFE FUANATE Al=do|tt

Copyright © 2023 KCTRS 81



A Study on the Analysis of Daylighting System for the Improvement of Lighting Environment Performance in Buildings

offt
o
to
—
i
ui

gz AP EES FolV] Astel WYV BFe FHsE 7}
W

gy Futol 2= A AEA] YE W59 wAE HolA W FEe] e A4S
4Hs 7hxih “:f?} Futols= HLol HEE dX[stofof dho] webA uF-Eiks
ol A3t Ax & WAo] oy SRy A, 7] AAHEo] Hue TH o]
ATH15]. Tﬂ%—t— ARk o7 AGA2F o2 A o, oFolA AR FYEE=
AFAF0] slatell fﬂé}ﬂ 2T FAlo G JFe] art o]FojA AFAARoRE
TRET16]l. FHe EHE ¢layd s 2EFoRHN  QFEZHFEE  fFYFHE
AApgAs abdet, Ao uwiguto] A3HS sto] AFH FEY dEAHTS EHolE

kOl

avbh ek e #Eb o] 4AE 49 29 Sl ela) AR As)
FARE ] o2 gol Ytk @A AT
lele WSS T e A~ BEE wols] slete] AAT
aTHM, o2 9% 71&e APAAHY A5 AR Fad v m[m.

e
0

-

o M ST NHZS JAY BAIRS ZEROS S510] ALHZ?H o
o Z K LS MEAT= KD AlAE
< TR DER SUUS 0T AE ST FHIM WEES U5
gt o B35 2R AS.
o
TH= Z . 0| 2IHsE 220 HE(IIOIT)SO MLHE S50 HARE 2
ME m M3lS W AL
® = I }
A| A El 0l HE(DO| D)8 S5 N2 MEA RS BAIR QI8 S Mot
— = SRS N gZo X220 27E.
[ )
= uEo I Y M AI HOoZ QH2 RQLLE MARHS B2 T
; HAUEC=2 X160, SAO slat2 =0 Tetd e f"gg &,
. U= Eo &1 Al ot fE 2 Sxzele X US.
(29 2] AFA=He T/ 2 54

[Fig. 2] Types and Characteristics of Daylighting Systems
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[Table 3] Synthesis of Research Trend Analysis Results
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