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Abstract: This paper conducted a studv on how the heat radiation of light emitting diode(LED)
luminaires affects the indoor temperature increase. The effect was compared with that of a 20 W compact
fluorescent lamp(CFL) and a 50 W MRI16 halogen lamp which are most widely used inside of cruises, a
LED downlight and a 4W MRI16 LED replacing each of them. We installed a luminarie inside a thermally
shielded chamber, measuring the temperature changes under the same volume every 5 minutes and
compared the result with theoretically calculated heat radiation. The temperature changes in the chamber
was measured four times, on seven hours’ period in order to keep sufficient time once the temperature
reaches the thermal equilibrium state. The results showed that the temperature of the 20 W E26 CFL and
the 10 W LED downlight increased by 21.1°C and 104C respectively, while that of the 50 W halogen
MRI16 and the 4 W LED MRI16 increased by 339T and 48T respectively. The experimental heat
radiation were calculated from the results and the experimental heat radiation of the CFL and the LED
downlight were 1715 cal and 86.5 cal, and those of the halogen MR16 and the LED MR16 were 275.3 cal
and 36.5 cal. Therefore, the heat radiation was reduced by 49.5% and 86.7%, respectively, by replacing
conventional light source with LED. In conclusion, we can expect a reduction of power consumption in
air condition system and the effect on indoor temperature increase by application of LED luminaires.

Keywords: Heat radiation, LED luminaire, Temperature increase, CFL, MR16 halogen lamp, HVAC

1. M B LED 3#%lo] F#Eywa i [1-4].
£33 LED #de #A4d, HAdg s'l e UTA
S ugoE S Ay 24 BE A5y 33

w

g uFEsle F¥, vF, T3, e F %

A
AcA Agik S48 HA o d@og ot }Edri o] A% MurgiAd = 71 FUud 9 g Ao
& fFralEd ALgd dig AZE Z3tgel "k & HriEn . zARokA nEIprtA Agle
ol gte]l Al gl gofrl 85 2~3d U AWFZA 2 zZEyn e AF=RAMY Ag, B MF v
g oot} ojo] uwel 7|ES WAHTE AT BE s AFdsn FrI I} EAY ¢4
olgle] #og dEAHA LEE FBH AFY LT AT HHAY ®u ohle} sFYUE AGEA
Mg 22T o LED #e] 840] % F75

a. Corresponding author; kilgs@hhu.ac.kr




A7) A2 G 8hs =it ], 25 AT pp. 738742, 20124 9% PEN W 739

A4 [5-8l

Auke &8t Al fade] AFEIE= gl Az 9%
2825 Wdso) HH3 YRS fAs] A8 37
Z#3}x] 2% (heating, ventilation, and air conditioning,
HVAC)e] Al 7Hs 58, ol g 7]7]o] olgh WA TA|
2 xdata vk weba LED #¢le A& A v
of W FEA AiE EE AUE 4ol 9
FS Z 4 glo] oo WE HEI 8HL on,
W% A5 Al LED #deAe] dyx] d3Eo
Z7te &5& %37 98] Lvsh= HVACS A¥
287t & F5 o] 233 oz AdAH oA
Aztol HA 7] w&e|t} [9,10].

B =RoAE 7] wdo] A xRS vl
e G B8] ¢stel @ Wl LED 7159
s gkl xSl o A7E FAAY

2. &Y H

57179
SFETES
AU A
(111

gage olgd A Y% Fgoz
addT, A5} e /1E B9
g olgd waze 4 )% g

Q = 860 x W x h [keall (1)

ol 7]+, 860& 1 kWh= 3600 kJ= 860 kcalo]™,
We 28|48, b B AIZHE YERTH

A wrgdge zuudz o3 AY2x W2
At Age 9ot o wEg Ackstr| 93
of gty FZHAM HAAsg e, HEFS A 2=
Al 2313 et

Q =029 x V x (T:—T)) [kcal] (2)

o7]4, 0295 SHMLE BNE keal/m’ Tolw,
ol &gl AF & EAstE F7)9 2EE 1T &¢
=g == d%og F719 Hd (0.24 keal/kg-T)2h
2719 WF% (1.2 kg/mhHe] Fo2 vepd & 3,

=AY, T2 27 AUeE, Toe HF AUE
2 Jehdd. =8 48 A A7 2xE F0]7] §
] 7] AYLEE 34 FLsA FAsA

AL @A AF=e AL, BrdA Apgsta <l
= 920 W E26 CFL® 50 W #2741 MRI6S tjato s

(b) PC
TLOG
{0
Sensor

Luminaire

Fig. 1. Configuration of the experimental system. (a)

Photograph, (b) configuration
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Fig. 2. Changes of temperature. (a) MRI16, (b)
downlight.
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Table 1. Temperature changes of a CFL and a LED

downlight. :
Luminaire T[] 7,lc] ATI[TC]
CFL 279 48.0 20.1
I LED 279 385 10.6
CFL 269 479 21.0
1 LED 26.9 37.2 10.3
CFL 27.1 483 21.2
= LED 27.1 38.0 109
CFL 26.0 472 222
v

LED 26.1 36.9 108
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Table 2. Temperature changes of a halogen MRI16 and a
LED MRI16.

Table 4. Comparison of heat radiation for a CFL and a
LED downlights.

Heat Reduction

Luminaire  73[T] T,(T] ATI(T] L o Error
Luminaire raidiaton rate (%]
0
Halogen 266 60.4 338 [call 4]
I CFL 163.2
LED 26.5 30.8 43 I 47.3 -558
LED 86.1
. Halogen 26.4 60.0 336 CFL 1705 .
I 51. 19
LED 265 315 5.0 LED 83.6 7
Halogen 26.2 60.8 34.6 CFL 172.1
m m 486 -2.8
LED 2.0 302 42 LED 8.5
CFL 180.3
Halogen 26.5 60.1 336 v 51.4 2 |
\Y LED 87.7
LED 26.5 31.0 45
Table 5. Comparison of heat radiation for a halogen
Table 3. Calculated heat radiation for luminaires. MRI16 and a LED MRIS.
Heat Reduction Heat Reduction
Power .
(W] radiation rate Luminaire  raidiaton rate E[t;zr
[kecal/h] [2%] [cal] [%]
E26 CFL 20.0 172 Halogen 2745
50.0 87.3 -5.1
LED S LED 349
it 10.0 8.6
shodirss Halogen 2728
Halogen 50.0 430 | 85.1 =75
MRI16 ' ) LED 406
[ED 92.0
4.0 3.4 Halogen 281.0
MR16 m 879 -45
LED 34.1
Halogen 272.8
\Y 86.6 -59
A% A 20 W E26 CFL 2 10 W LED 2} LED 365

o|ES] =4 A7 H F wEHFL 1715 calgt
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Table 6. Comparison of heat radiation.

Heat radiation per watt [cal/W]

E26 CFL 8.58
LED Downlight 8.65
Halogen MR16 5561

LED MRI16 9.14
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