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Interior Light Environment and Building Energy Performance Analysis of
LED and Fluorescent lamp installed in Office Building

24 AT (BLustn)
{Byoung-Soo Kim * Won-Pyo Hong)

Abstract

Generally LED lamp has many advantages to compare with a general lamp, long life and no pollution matter like the
mercury. Also it is excellence for color rendering and need to small consurmption electric power,

However LED lamp has some disadvantages to compare to general fluorescent lamp and That is small light flux about
0% and narrow light distribution than fluorescent lamp. Therefore, to apply LED lamp in an office building, after
analyze a illuminance distribution with an environment analysis and cooling, heating and light energy. The purpose of
this study is to analyze light environment, light, cooling and heating energy simulation in Office building.

.M 8

11 19 25

AE2 U &vFe Fo7) AT ¥ 34 U@
o2 Ags IWE99 Fayol UTHWN 4% ARy
A 7169 At WA B8 oA A¥g AN
AT GUE AZAEE chastel TEEA2W A18E o
2sn Yok BEANUA deplee WoanAaY,
AR R FZ, AN, 297115 Tl Lol
el A9 ZFolth. §8) 2ol B A8 Fely
o2 U At 3 LEDFEE Z9A2ds] ws) 2
8o ¥ ACE dyEch ¥4 LEDIZE: 1@ =2
ot WEE, Y5 Ggom AUse] zYohix e
g + Aok TE RoE) Y35 gow BoEg
LEDRZS 438 S oF 2068 2Rolix FRane /)
WY+ AT ZHUR AE Werolux) 2ugel o
% w13 4 0] WEe] LEDAZY oA wEdhe o
29) AN o7 avZe] Bl AEHo] Slolo} @
o w2 9FNE Y95 B8 LEDYE(o]s LEDY
22 gg)e) TP A5EHE 99 000w F2
A2 A AEUCld HHRdE ARE F Fusley
AeE ¥HE Uee) LEDIZE ZPHNTeaIds 53
QoY T2IGe olgstel YIRS YA g B
¥Hoz R4ste] LEDUZ/ 1B ouSge] vz
e sk A7e 2ol 3ok

12. A9 W8 % WY
B 47 U9 5HAE A0 Jlen, A Ui
ALY ol Zr}

DAYAT £8& F8) LEDY 4349 R €3¢ &4
& BHE ¥ AFTUY TR AFEA JEE AEEH ¥
Ardz HAA%a JLEDIEZS JFee By 5498 v
FEAE F Y 2% Radianced o83t dui
2P FHaENTh Q=Y FHEHY Z2T Espr
3} TRNSYSE °]83le] LEDH=S] H§ F z3du=] A
4354 YA AR-FE E48AT

2. 24U zHEF MNEg oM

1aAMI2OH8 AR
1) Photometric Pro
o] Taue ZHITF AMxIAEC] AFshe wiRRd
5 (photometric file)& olg3te] 27|79 JIH &
BAE & J& 8% oz} diolgE 4% 4 es wE

F49 Holeg olsed Aol Baw B ASFE A
Zeagelth

""‘Q T e Z2a

38 1 Photometric ProS] O] 9! 849
Fig 1. main view of Photometric pro

- 466 -



2) Lightscape

B AFA FH4 e 2290 |ightscape® o83}
Aot F3H4E T2 aPo = ve] LBLAA AFsh=
Superlite®} Radiancee 3§41 ¢ 18]F 02 Ray-tracingS ©]&
831 Itk Ray-tracing ¥e]F-S ZHutAle] did 3o}
H o d FH F3o] AAT, A7 2]EH A (view-dependent)
wHolgt #EHE WA ot ALkE A =8]ol 8t
£ @3S AR ok whE AT AutodeskAtell A APEHEE
Lightscape 4 ¢ 8]& 2 2 Radiosity %48 AHS-3t1 gl
v} Radiosity ¥32]ES 33 AAld dig 222X E njg
ARlsly] el @&l W= Avjate] e gle AHE
Y3 (view-Independent)?] W4]olc}, =3 AutoCAD/3olA 3
AUEDYE HYUE 88 4 7] o] ohE Z2 1]
HjE NS FEstA B 2l 8 5 Qe FEE @
i Utk AT FFH B OoR Lightscapedl] i3t 248 A
F R AEPEAS B3 TR ZRages Qe v
I gich

22 =M 20U S 0125 AUTHEY 24

o] AolME 7180 HXE ¥FFS ¥HTF W% LEDY
z2 ZH & A4S AEHE A anEAde 24s] ¢
B ko] 2971719 wigLAE A=A Erlo)R|d g2
= 9 ARE 839

2E A HA¥ ¥3F oAl LED A= AArks
A H7HE 913 AuiyRsa LED 3T E 348 F$ o4
He AURRg 243 AAxEE 9E5seAd g o
BE dxxow B3 LEDYUZE AT A Auje
HAHZEE DA £ 49 334 Hdg o83t 4
Well Magt B35 LEDHZ] Mg 298y Z=
IRE o) g3t A

E2 38 M2
Table 2. Overview of fluorescent

Lithonia Lighting, Lithonia Fluorescent
| GENERAL PURPOSE CHANNEL, 4’ 1LP T8 ELEC

“71 C 132 TUBI
"o 3050 LM LAMP
.4 1 lamp(s), rated Lumens/lamp: 3050
-1 D580 at Horizontal: 22.5, Vertical: 5
se 0l 3713
ing’1 Rectangle (L' 3.96ft, W: 0.35ft)
S L50a
| TypeC

1 Semi-Direct

D eg248 o8& A9 29717 Ay

R E ol 8% /7Y AL A A 214004
<&@ photometric pro® ol 8atATE A da g AH
T AEY] BHIH 2EvTe] R, 1Y wol, A
Azrolvt Auds AWl AUY 2xE 0= L 3
AT F&3 dHe] 242t 3060lumen/7, 37.3W/AA 3
SELAMW)9 75 12078¢] FBFo] R b, B&T
=0} 817umen, 241W¢! ¥35 o8 LEDE3ImM/'W)9] 3
§ 46702 AFEAT. B35S LEDIAZE AT 5 4

Yol 2R DEY] FAN SR FINAK S 1 2
s Ae) gARdT ZRYEE 6BW/molA 1372W/n'E
Frlshe Aoz e,

E 3LEDYEY R
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Fig 2. Distribution line of Fluorescent and LED lamp
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Fig 3. Condition of lighting design
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Table 5. Interior surface color and reflectance
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H335 W LED A= M5E AdAs] dAjste] 3

AR 25g 2 23 09 79 Po] HEEErh 48 =
g vlE cda gA JebEAT e fFARE 2EE U
Bz gtk oA 3BT ulf LEDPLI} FU7 FEHx
AsplME wjgREr} Hgge] v3] Fn HYHOE Hof
A F&o] v)gl 2P| ¥ Wil ¥ E AP 2=
X7} ¥3%o v)8 BA Jelkn vige] 257 duiEe
2 A vehle slow 24EHAG

J8 6 HE X0 LEDHZZE MXAE MR RS =
TeY
Fig 6. The illuminance distribution of LED lamp

replaced Fluorescent

D8 7. LEDS X8t AFRA WRY =EXREELE)
Fig 7. The illuminance distribution of LED lamp

E 6 HUZHSE FHET
Table 6. The result of light environment

CENTI R gA Ay .
B e 1483 0 3405
Emse o p A 530.1 o 480
e 679.1 28 2317
: , 88.005 0 305
§ g%xin‘?ﬁ% poAde ] 1855 0 137
e 87.1 07 324
CHRE O§ Hy o 2 0 368
SILEDS g 535.135 0 498
oRpRA 8 2489 2.7 1119

3. MF4A 229 S8 X 4554

31 7 dalM Z2089 N2

- 468 -



ESPr Z23f& 959 2EskaFElels g
ESRU(Energy Systerns Research Unit)ollA] /st =z 13do
2 QY Hdd 22T B Holol glof £ 7E AlE
#lold T2 W Furopean Reference  Building  Simulation
Program) 22 A AE ) Qlon, @A) AAHeR 67l opde]
e, A, AELSReA ALSsla ik EFE 3 B3R
ZEAUA BN Z2ade) A TS Ao BAEk= B
FAQ dolviA] @3 Bet dAlHo|n AWsA MR
7198 A7 s $RE0E AdAF 2 2wy
(Radiance) 3 ZAMAIsIY Z2-13(Phoenics) 5-& 3hvhe] o
FIRZ BB AUk 4 AP AgE 7gRD w3 A
WEE2Y, FWES] $5 2 Aolo) Wy T3 ddso] Aya
AR 9912 KA 2 our) BEe) Yo AF ZE g
WANE 93 A

TRNSYS Z2a9e 54 sl duiAsie Ees
EEgsiEo] td Hxe zZaadolt A FEHA
of tld Tl ARRAL B&EREe] shtEe] BB x| HA
< B8 HVACN&Y A ANEBHOME 7153 B3] A}
£219 A B30 Egse REuEe] 1F 2 sy
| 2 &5E v ekt 8 4 Qo

J2MEZ0ld iAo N

D ASHE

A WIES HF 29~ AZER dume o
225Tmol. WS oY FF AEY T2 FAR7} 466%
olth. 9 HFEAFANSHCO7E 50963 %2 Middle Solar
Gan 54& 2k olFRe| fEjE HAesidth F2e) 45
oiet Al % delslolsl Y, AIAGES EFE AHIAT
A AR 278k T8 aEa AeaFRle Ikt
& QFshks 5% 9 FANAER 24 FRE

O 8 AEdoiM sy dol 9uaa
Fig 8. The figure of Simulation model

Ao 2 dARAE ZAR ¥PFTE Bz

BAgen, 7171 R A WREAS AHEEIY HA JlE
& Fxdted ®7 A H3 JEhAT

289 B9 99FEE H10o YRR 53] 9julg
A ASH FRTHEIL 44 b2A FAEH Atk a9
< AlEF oA MRS vehla gl

B 7 U589 AL
Table 7. Overview of Simulation Model
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Table 9. EPD and PPD of Simulation model
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