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Abstract

In this paper, A new integrated energy simulation results of LED lamp are presented to use it
effectively in the office buildings. Generally LED lamp has many advantages in comparison with a
general lamp such as long life and no pollution problem like the mercury. It also is excellent in color
rendering and small consumption electric power. However LED lamp has some disadvantages to
compare to general fluorescent lamp. It is small light flux about 50[%] and narrow light distribution
than fluorescent lamp. Therefore, to apply LED lamp in an office building, the illuminance distribution
with an environment analysis and cooling, heating and light energy has to be analyzed. The purpose of
this study is to analyze light environment, light, cooling and heating energy simulation in office
building.

Key Words : LED lamp, Photometric Pro, Lightscape, Esp-r, TRNSYS

# FAA: (F)BEMS 04" 2%
s WA A} - STy 8l 741HH]%’8W+ g
Tel : 042-821-1179, Fax : 042-821-1175
E-mail : wphong@hanbat.ac.kr
Hd k20109 19 18¢Y
uvw 120109 19 204, 234dAL 20109 2€ 25¢
AALekE 12010 39 99

zv - A7) Adn e =5 A24¢ Al53, 20109 5¢9 0



Aee] U] LS Fo)7] 213 AF-2 FH 9]
dghow Aekl: J-ge] FaAo] thEA zt
T A=dlyA dxrise] st A A=e oy
A Aes FIAITI7] R BFd ISAlESE vhE
ato] ALFEA|RE ) AR ol Fatstal QlTH1

AFAUA deprlee Whiladu|A 28l 215
33 T AAUA|, 2717 5 a2

=
oF

A ko] 218 ot} 53] 2ol |A] di-2 el
= X1
2
&

I O

o
=
i)
[

r
oo

e oz ghilsiAl A &
2-glo] Wsle] & Hgho] & Zl o= ot
LEDH 2= 7|& g2 lolu} M
2 JigEe] Zyolux] Aks 7|t 4 qUvH2l

Teiv 2AW]e] 3 dl-8o= 25[W]e] LEDH
TS5 AR g oF 20[%]9] 2eluA] A anes
71 = AT Zgeux] M7k Wiy
alFe] G v 4= 317] Wit LED# 29| o
YA draahs A8 AAHQL ouA] Au|Eke
TANA AEA o] Hojok gH3-5]. wheba] £ A
MM G35 e LEDHZ(0]s} LEDHZZ 1)
o] Bl uA] AeEAS $18l 30,0000mT 5] AL
T AES AlEYA sMEdR HAg3t ${6-8]
wjelel A ke 3 g8 LEDRAZE =43
Mz 54 dajX 22 oS o]gake] 21
iz} Wt Uux S Ega oz E2ske] LED
HIZ7} AL oA EA o) nX]= TS BAIEA
t} B Qs oo 5eAE A H ] 9lom A
3 8-S A Ed ol Zrh

@D

2. dUXTTHB AMEMOIM
2.1 SIMZZ 82 iR

2.1.1 Photometric Pro

SRS 27T AZ3|AEE0] AlEehs vl

43+ (photometric file)& ©]-8-at] 2= 7]5-¢]

M 58S #4T 7 s v ol HlolB &

g 4= glon wjgde] dolEE o83t A

L3 FAo) AN 55 AR Qs X2
. 1% 18 Photometric Pro2] w|¢18pd-S- L1e}

[e]

l

oo S )y o ot

12! 1. Photometric Pro2| m|QI15tH
Fig. 1. Main view of Photometric pro

2.1.2 Lightscape

B A F3aale 2o Lightscape
£ o] &3tk FHEIME ZRIaoRE vae]
LBLoNA Al #-8F= Superlite®?} Radiances afj4] ka1
#]&52 & Ray-tracingS ©]-83}aL It} Ray-tracing
S F2 AHRRAL] tigl sjAlo] v]wA et
o] YA Al o]E 4?1 (view-dependent) 2
olg} #EHE WA winbrh AXES thA] Fals
of sh= W& 7HA AL Qlvh whH F < AutodeskAtel
A 703l Lightscapes a4 ¢arg]5 2 2 Radiosity
W2 S ARE-3EaL Q) Radiosity YalglE< &7t
A et 2EFEE 1] AXtsr] el
ZHo] Wl APfite]l Ha gle AH=HE
(view-Independent)?] *-2lo]th Tk AutoCAD
A 3Ry kS 83 4= 917 whitel th
e A [ £ i s e e =i B = A

¢

)

=

o

Journal of KIEE, Vol.24, No.5, May 2010



g g e S 2 Qduk FHE T s o
Lightscapeol] Wgt @28 A5 2 FEadwS &

[} L |
s FPaly TeoowrA QS W vk

2.2 TFA T2 O|§T &HUHET

o0H 2M

o AolAl )Ee] BAE BREES BE e
LEDI;Z 2 WA & 79 o] =] =
#437] 913 2474e] 237)7)
A EolAo) T ARE BESAT T 19 ¥ 2
= 242} 2 Aol ALEE FEat LED 9e) )

19 rlr
%
f
K
ra
mlo
é‘
| N
ﬂ |

gl e 2A F45 O LED ]
Ful 1:37/]_ LED au,LE ;G

R A9 T AL ol gste] Aol BaB
G5} LEDR=S) A 715E Zush Za o)

EH

1. 8332 e

Table 1. Overview of fluorescent

Manufacturer | Lithonia Lighting, Lithonia Fluorescent
Luminaire GENERAL PURPOSE CHANNEL, 4" 1LP T8 ELEC
Luminaire Cat  |C 1 32 TUBI
Lamp 3060 LM LAMP
Lamp Output |1 lamp(s), rated Lumens/lamp: 3050
Max Candela  |538.0 at Horizontal: 225, Vertical: 5
Input Wattage |37.3
Luminous Opening |Rectangle (L: 396[ft], W: 0.35[ft])
Test L3049
Photometry Type C
CIE Class Semi-Direct
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Table 2. Overview of LED lamp

Manufacturer ~ |ECLIPSE LIGHTING - 4'LED LUMINAIRE - T5 RAILITE
Lumnaire ~ [WITH WHITE INTERIOR AND CLEAR PLASTIC LENS
Luminaire Cat ~ |LEDF0012
Lamp EIGHTY ONE LEDS. LUMEN RATING = 818 LMS.
Lamp Output |1 lampl(s), rated Lumens/lamp: 817
Max Candela  |389.7 at Horizontal: 0, Vertical: 25
Input Wattage |24.1
Luminous Opening |Rectangle (L: 3.73Lft], W 0.03[ft)
Test 24682
Test Lab  [LIGHTING SCIENCES, INC.
Photometry | Type C
CE Class  |Direct
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Table 5. Interior surface color and reflectance
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Fig. 7. The illuminance distribution of LED lamp
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Table 6. The result of light environment
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Table 7. Overview of Simulation Model
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Table 8. LPD of Simulation model
F1 Rzt
([W/m']) (Watt) ([W/ni]) (Watt)
- 1f_ser_core | 355 6.68 2314 334 1185.7
1f_libby 750 6.63 5010 3.34 2005
9= 2f ser_core | 305 6.68 23114 334 1187
2f_work_spa | 750 6.68 5010 334 2005
- 3f ser_core | 355 6.68 2314 334 1187
3f work_spa | 750 6.68 5010 334 2505
= 4f sercore | 3905 | 668 | 26085 | 334 | 13043
4f work spa| 5366 | 668 | 3781 | 334 | 18590
_, | Ofsercore | 3905 | 668 | 26085 | 334 | 13043
" St workspa| 366 | 665 | 381 | 334 | 1890
o 24 ser 355 668 | 23714 | 334 | 11&7
24_work 750 6.68 5010 334 2005
%5 25_ser 355 6.68 2314 334 1187
25_work 506 6.68 3380.08 334 | 169004
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Table 9. EPD and PPD of Simulation model
dek | 7)71RE(WD) AAEE(([W/n])
L RS s R I i el I
(D} (@9) | (29 | (29 | (B9 | (39) | (AD)| (D)
= 1f sercore | 355 | 100 | 200 | 423 | 937 | 444 | 056 | 0.6
1flibby | 700 | 473 | 0% | 200 | 443 | 210 | 027 | 027
) 2 sercore | 3% [ 500 | 100 | 211 | 468 | 222 | 028 | 028
2 work_spa | T0 | 473 | 0% | 200 | 443 | 210 | 027 | 027
., | Slsercore | 355 | 500 | 100 | 211 | 468 | 222 | 028 | 08
5 3 work_spa | 700 | 473 | 0% | 200 | 443 | 210 | 027 | 027
i 4f ser core [3905] 454 | 091 | 192 | 426 | 202 | 026 | 026
4f work_spa [5066| 638 | 128 | 269 | 597 |28 | 036 | 036
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