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ABSTRACT

KEYW ORD

In recent years, many researchers have considered the building energy consumption reduction accordingly to deal ~LEDZH7|F

with abnormal climate changes and greenhouse gas reduction. However, the lighting energy use ratio has increased in
spite of the development of the high efficiency lighting device. Therefore, the study aims to produce the LED lighting
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applications for the effective lighting heat removal by using the heat characteristics of LED lighting and analyzing the [ gp light fixture
heat removal effect. In order to increase radiant heat efficiency, the heat pipe and heat sink was attached on PCB as LED  Heatsink

lighting applications. Experiment was conducted to verify the temperature and air velocity of inside duct:
thermocouples, anemometer. The heat removal effect of LED lighting applications was measured by observing the
temperature of the lighting applications and the change of air velocity in duct. The experiment shows that the

Air Velocity
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temperature change in the duct according to air velocity was 0.9~5.8C. It is also concluded that heat removal was ~ Received October 27,2014

calculated from 33 to 81W.

Final revision received December 5, 2014

Accepted December 8, 2014
© 2014 KIEAE Journal

1. M2

[

L1 @79 7 @ =27

7 7o) Birs] A7
o, 4%

71-

K -

g»r

7

j&

ofd
rlo ol

oy
2L

H‘]

2

oy my

ri
o "
1o
. rlo r.\é
El it
s 11 o
= o EN
|\l FE X'—‘ ;
) P
= Hy
oY o
Mo =
1o i
N
ol ﬂklg
= olr
¥ o
N )
o e
o ma 1o
o Mo o off r& 1o o

s

=

kil
3 jo B

oN
B~ orr
)

o X
N T

)
fo
> b
i
2

A
7t
ol
o] A1 2013

ox,
o
° g

7

s

i o

1 20] el 2412 71919 BEol 4714
4 ~ 20144 89 AR 90 5 95719
1Z%ﬁ AT A7} Fig 17} 2] o]
147 AL ulg-L 6 2 AL 3t
971719 58 571 508 A

Jr&
A "
o H
ru-]n
=
g
)
ol
o r
n -
ml.l i

rlo
sy
o ©
e,
-1>
FN
mR oE
9

pISSN 2288-968X, elSSN 2288-9698
http://dx.doi.org/10.12813/kieae.2014.14.6.081

of wrsff el 2] A2 A

. 4
600 #zzheating  mmlighting 0

Scooling  mventilation

. = aliohti L
500 - ~ hot water lighting energy rate

I

o

o
t

Total Energy Use(kWh/m)
N w
(=] (=]
o o
N
o
Lighting Energy Consumption Rate (%)

100 +

100~150 kWh/m  150~200 kWh/ni  200~250 kWh/nmi  250~300 kWh/mi

Fig 1. Total building energy use & lighting energy consumption rate
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2|70 A& ot} Table 2. Heat properties of light fixtures

56 /)% A0 21 B0 AFE 5] TASHL T R TR R 7 pree
AHHE 9 ¢ 80% 7t = WA, T 5 2F37%7F SAE 2 9 Radiant heat 73% 37% -
= 7] wf 2ol o] 2FE D2 A AsH= A2 HA &ekeh. 12 v LED Comcetivolhont 1% A2 5 - 8%
ZP 9 TAEADE AnH ] 80%ol/do] tFrd = HgE]7] uf
2ol Aot 15 S ol §F HAAAL st el A 22 LEDER WA A12d
3 el A A EanE 71 & giot. 2 AAE 95) AFE LEDE7]+9] +42 Fig 29t ZoH,

mEha] B A o 7] YHHESHE SV 7= 2 ES § Heatsink, heat pipe, PCB(printed circuit board), PCB back cover,
7408 AT 2 9 LEDES T2 Adsh i, WS Ea) 27 LED chip, Optical filmo.2 745 o] glth. LEDS7] 7] Aol

AN
5795 I8 B oty

Table 1. Annual plan of LED lighting dissemination policy in South
Korea

2013 2014 2015 2017 2020

New Buildings
(installation) 30% | 45% | 60% | 100% .

Existing Buildings | 450, | 500, | 6006 | 80% | 100%
(replacement)
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2) Byung-Lip Ahn, “Effect of LED lighting on the cooling and heating loads in office
buildings”, Applied Energy 113 (2014)
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Fig 2. Structure of LED light fixture
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Name Specification
Type COB
LED Voltage : DC 36V
Power
Current : 2.1A(75W), 2.8A(100W)
Size 132(L)x100(W)*x152(H) mm
. Area 0.79m*
Heatsink -
Weight 748¢g
Material Al(plate), Cu(pipe)
Length 1,400mm
DUCT Diameter 150mm
Material Galvanized steel sheet

b) Temperature and velocity measurement points in Duct

Fig 5. Temperature and velocity measurement point of LED lighting
and Duct

Table 4. Measurement Equipment
Images Purposes Name

Data acquisition Laptop

Data acquisition Data Logger

Temperature measurement Thermal couple

(T type)
Voltage change - LED HPM-300A
Voltage change - LED SMPS CEN-100

Variable voltage

Voltage change - FAN Power supply

Climomaster
Air velocity measurement | 6501 series
anemometer
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Fig 6. Part of 75W LED light fixture temperature
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Fig 7. Part of 100W LED light fixture temperature

Table 5. Temperature measurement results of each of the LED light
fixtures

Measurement point LED 75W(°C) | LED 100W(°C)

[a] | Top 85.9 90.9

Heatsink [6] | Middle 92.9 98.5
Bottom 86.4 86.5

[d | Cover 89.0 93.5

PCB [e] | Plate 94.0 99.7
Bottom 110.6 123.1

Fixture [g] | Bottom 30.8 28.5
Chip(Surface) 130.7 146.5

LED [i] | Distance(lcm) 93.3 99.6
[il | Cover-inner 41.9 41.0
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Fig 8. Temperature difference between the front and rear of the
LED Heatsink

Table 6. Temperature of the luminaire according to the air velocity

(0

0 ms | 0.5mvs | 1.0m/s | 1.5m/s | 2.0m/s | 2.5n0s | 3.0nvs
Air | T-1 | 267 | 265 | 268 | 261 | 255 | 252 | 256
Temp.| T-2 | 269 | 304 | 29.0 | 27.5 | 267 | 262 | 265

W

oy DB 11106 | 904 | 885 | 866 | 852 | 848 | 848
Heatsink | 979 | 319 | 308 | 29.5 | 287 | 283 | 283
Air | T1] 261 | 255 | 262 | 262 | 262 | 26.1 | 275
Temp. [T-2| 263 | 313 | 292 | 285 | 279 | 27.8 | 29.1
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Fig 9. Removed heat according to duct air flow rate
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