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(Building Energy Savings due to Incorporated Daylight—Glazing Systems)

TYER" - OHOMEY . A 2T
{Jeong—Tai Kim - Hyun—Tae Ahn - Gon Kim)

2 o

A2 Ul EASHE AQBe 2YAOT THA Y1 A2, A AT T AW 873 P Pl
02717 olixder 3 B3he] ARHo) & B plAG FYRE Aol A2 ABHE 1B
A AAEHAUAE BRAYIT W} 10 AEe fUol TE WioliAlg BN, S ole A
7z9e) £508 A% £RUY WdPo| FLPLEA WPRY ool 02714 TRHA 9L v
ZG ot AATANE AUA) Aok e sk okedl AR BB HF 29 71w 8
qho] 7o) FAL Qe oMU ool FAHS B3k AL S Yok BESh Yok WA B AP Yuy
Q ARx 5l Fhe] oix] AoHY APEWE o AP #Ul BE AFH 2o} /ML HEHE
A48 oz, AFEFS] 250l e £IAS] BRY olel Pl YA WAF T YAk
Hao] uie ASA W $o AR BAToEA AAABS ABIUA e A 7| EE FF 243
Aok B3l AAARe] A5 AW T 54 AOIHE o8k i B T2aYg AT 4PHY
ARYE £E5ES AEshgn

Abstract

The quantity of light available for a space can be translated in term of the amount of energy savings
through a process of a building energy simulation. To get significant energy savings in general illumination, the
electric lighting system must be incorporated with a daylight - activated dimmer control. A prototype
configuration of an office interior has been established and the integration between the building envelope and
lighting and HVAC systems is evaluated based on computer modeling of a lighting control facility. First of all,
an energy-efficient luminaire system is designed and the lighting analysis program, Lumen- Micro 2000
predicts the optimal layout of a conventional fluorescent lighting fixture to meet the designed lighting level and
calculates unit power density, which translates the demanded amount of electric lighting energy. A dimming
control system integrated with the contribution of daylighting has been applied to the operating of the artificial
lighting. Annual cooling load due to lighting and the projecting saving amount of cooling load due to
daylighting under overcast diffuse sky are evaluated by computer software, ENER-Win. In brief, the resuits
from building energy simulation with measured daylight illumination levels and the performance of lighting
control system indicate that daylighting can save over 70 percent of the required energy for general illumination
in the perimeter zones through the year. A 25[%] of electric energy for cooling and almost all off heating
energy may be saved by dimming and turning off the luminaires in the perimeter zones.

Key Words : Light controls, Dimming, Lighting energy, Incomporated lighting

+* FAZ AHREgR AEFTEHH IF, o+ IAAA D AW 38R Fas
Tel : 031-201-2539, Fax : 031-202-8181, E-mail : jtkim@khu.ac kr
HELA 20059 59 249, 124 A)F 02005 59 30, AAISR 200509 6% 229

Y . HEHOR=2 Y197 HES, 20054 o (1



SY MM HE YUY AUN I5BN

.M E

He A7) A e
AeiMe BAs] A7 Fdo] Bast) $-2e
BE A4 A Mghe A He 2doE
o]folA gomw AHo T ARG W AT
2FE- ] 7l7hokgtt}, waba Adxee U
BE 7HE FAAR] A AdY WS ABYRE
FLAI7IE AEAolt). o] M BRE A&
o] 49 glo] /KA A& ATHE HA7|AUAE
ARE3HE H5-& gk ek eln Rkl Ak

oA thFojol sh= #HAHo] g oiXint

FHRJA FHAA HEW SAsh= AdFL A
E oA apdelA A E 4 Qo B RES 1
F7F AhE Boldtd A AFARY AHEAL 259
A o]FEE B oE ZYEolMz 24 A
FTAEL A9 =4 Al F9uE&H QR
& 27 Aule) 2308 93 AAN AEZ 245
I itk ARk ARFol A A oA
Hory Fdo] oixent ohle} 297] 7 HAH &
& 71e9 7H“‘“P°l Ao 7 e oA A
oke] IAHE dH3 A F vk wdstn 3l

O

G o] A% BUY BEHE 7124 DAY @

& grIzte] 875 W 25717 Satel 3
3 71ee Be B 1%l hgsiel 443 e
of o)z giek EHQ Aol TS AF Mol
AUAGA 2] dote] AFHoR EelE A
%2 ol83iel P 2BRHS IBFHE BAY
Fgolg7)ee] Ho FZum Uk
Fol = AAETE AAE ARL A8 3
$ QFEY] F2E7t JHOR Fobyol uhek,
AFEYAAE F7he thdo2 sl HAsta 9

kW)

ool Fxre] AT F
g A2 AFEF7IYe) BReHA HIA F3H
Avjzee] glo} FellM Soies Foat Aule]
FzYe gEHoR 2@ oA, vy et
v AR 2HIAES YA AARIFEER
5] shgo] S} gl HAANFAI LS =9
A Adde] frelo] e WETEE A 33
M AAgTe s Yag &Y 22U F1E

k-_]

Bgo] Basie AT W

E3ta T2 A

o3

o] o =3
F3& 458

F UYL FHRE tjgste] AFR
24 duixE A7 5 o

B AT A% Yol mekuHes %—
P QFzH AFA Y Auky AL 3
ol M-S AS daEE Az Witz MX]
9 pEste] Hary e A *lgalOMi
& Ealo] EASIgT £ AL Wiz 5ot
ABEE B3 HSEE YaKde] o8] WREE 7|
dEg EPAOR 22U, o8 Y4 RT3
o H2e) oz F&H QJBEYololee 4
Astgon, AdNG 45 A9 B¢ 27 o)
OJHE ol&dt: x| N ZaaUL AT
o] AFAY ALAL EFAEE ARl

!

2. JIEXT Mo & &80IE
2.1 XAyl gy FEXY ol

F7ho) AHgEIE A T2 F9olE FW
o2RE A} Pe T2 WY) 290 2o}
ST A7t Yo, gerst 2y 339
2ARA A Bae) B9 AdzEnozs
EFEHAY BHAE A8l xgsa , A

o] F@ 2Ho] HE AS @.»ﬂwamﬁ

F(PSALL Permanent Supplementary Artificial

Lighting in Interior) £ Z3o)@ahygural

(combined ‘'system of daylight and electric light) 7R
dol 3 EH7IHo] A7 vt Qv BT x
o] Pkl AAF AAZEY xlolo] AEsld =

» %4_51111 ol UL 7Fe g Adol 77 A44

& 7 HLE 6000CK] F34 WAUS £
400°K] BE9) W HPAZo} 485

AQge) Walel FUHoE L4 IFET
o Ao} 7lge Auist P29 ZE AE NFO
2 she 23 39t e HEslols FlFos
e 5 71wl dEAoIT, 2 7179 A4
AFnEEGL A £LHA 2YL olgste]
AED FRad 258 FYHT 29 YA §4
s 7Pdelth Fze] AeldE F%e) A
oS olAm FolA Fhrke Bgel) e ofEA

Journal of KIIEE, Vol. 19, No.6, September 2005



Bolw e astel ofs) & BHoAe] gRAJo] 2
AP EAYU ABL AFAeE Holn Aule
O o5 =R o]9) e A 2] Y4
A Aue gxEe B fxd HHEg 8
33 dFE FAATIE Ae] oy ofejdt v
BE JAE JIER AT EY £ a43izy
oig} sh, oA7F AefsiE FAlY) ¥Ae 29
#73E ¥ g Yo @t

2.2 ANy 8L Mooy

AEexHe iz Hepye F2 2977
HEARME ZaA7le dAIA Adez o)
of AAe] AP S B FAA WY Ao}
Holl AFaHA VLB Ao o)232] 23}
o F2ofl o232 F3ES AojAlad S,
QAN z2FANA =Y, AFREUEY A2
T3 JFZYY TH Ao} AlagEe] At
I 3ich AFFA E3hel AR EE Rl 349
FHTE A7 A7 A M A QA= B
Aot wet @A} 7FssHA Ho oluix] Hot
o} A o FEWT gl
A 712HA AL AT RZZRE
Ao M2 E MRt 27|t AEHoR
HEHAY AT iR R & pEHog
ZHsHe 2RYXNE Ak Wl sie |, o
g T8 FRIFEY AojgAgtn 9o, m2
&% A s duie] FREe Bxlshe
2717 AFsE 42 SN2 FHEH, AR
o & A =& FAR YU Aol
Z7179 gl weh A 27 aA M3
ol S22 2971 FE dEsHA Aol Ao &
olgtx] gttt olo} & U FHe| T BYs}
71 18t 3GAl 2R-ECY/F/ Y AD) #i7)7t 7
WEo) 39 Fxo Hu} A8AH0F dFEHESE
T Ae7IHE ek
AEZ AL T30 ¥l AFHoZ HAs)
A h&she Auizert sk wslstes Yoy
AR AN 2PEFE T 5 Yok ASEFA]
ol W 37, Alelw, AAr1r FAEY F

>

% g0

3

oft o k1 N ¥

Y - TWNEBIEER M19P M6, 20051 9%

SEL RS R

2 A widE A BelelA AAE 25
FA A 27| TE dEH OB 2P EE
5 e 53 gAEe Adw Arie Add
2 Hgihe ARREE Rty @ 4 gleng
olE 7IELE st HA WES TS Aojwek,

3. BEETHE AUTEZFTEA
3.1 2 ARL F2o yuy

TR BEA R AFHOE Yol F
VTR &2 AAFAE ol gste] Ay
e I R e e R M R A
AubAQ) Feje] A4 UE 9F R Ay
YFEE BdFRoR O 19 2ol B3N
o A9 F71e % 210m], Aol 9ml, B Fole
3Amis} 36lmlS} F FHE 2AsH o Yy
& B} FeelA leml 4 Fol=giom, 49
Hclm), 81 BlemlE 7oz BE F9o)
st

2 )

Wy of o¥ [

J8 1. DY ANPA Z7iol YA
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Fig. 2. Lighting layout for the office model
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