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A Study on the Heat Radiation of LED Luminaires
and the Indoor Temperature Increase
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Abstract: This paper conducted a study 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 MR16 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 21.1C and 10.4C respectively, while that of the 50 W halogen
MR16 and the 4 W LED MRI16 increased by 33.9C and 4.8C respectively. The experimental heat
radiation were calculated from the results and the experimental heat radiation of the CFL and the LED
downlight were 171.5 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.
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Fig. 1. Configuration of the experimental system.
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Fig. 2. Changes of temperature. (a) MRI6,
downlight.
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(b)

Table 1. Temperature changes of a CFL and a LED
downlight.

Luminaire T,0TC] 7,[C] ATI[TC]

CFL 279 48.0 20.1
I

LED 279 38.5 10.6

CFL 26.9 479 21.0
il

LED 26.9 37.2 10.3

CFL 271 48.3 21.2
m

LED 27.1 38.0 10.9

CFL 26.0 47.2 22.2
v

LED 26.1 36.9 10.8
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Table 2. Temperature changes of a halogen MR16 and a
LED MRI16.

A5 5 741

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

Luminaire 7i0C] 7,[C] ATITC] o H?at Reduction Error
Luminaire raidiaton rate
[call ] %]
Halogen 26.6 60.4 33.8 ca 0
I CFL 163.2
LED 26.5 30.8 4.3 I 47.3 -55
LED 86.1
I Halogen 26.4 60.0 33.6 CFL 1705
il 51.0 19
LED 26.5 31.5 5.0 LED 83.6
Halogen 26.2 60.8 34.6 CFL 172.1
m m 48.6 -2.8
LED 26.0 30.2 42 LED 88.5
CFL 180.3
Halogen 26.5 60.1 33.6 v 51.4 27
1% LED 87.7
LED 26.5 31.0 4.5

Table 3. Calculated heat radiation for luminaires.

Table 5. Comparison of heat radiation for a halogen
MRI16 and a LED MRI6.

Power H.ea.t Reduction L. .H.eat Reduction Error
(W] radiation rate Luminaire raidiaton rate [%]
[kcal/h] [%] [cal] [2] ’
E26 CFL 20.0 17.2 Halogen 2745
50.0 87.3 -5.1
LED ’ LED 34.9
D light 10.0 8.6
ownlig Halogen 272.8
Halogen 50.0 430 il 85.1 =75
MR16 : ’ 92.0 LED 40.6
LED 4.0 3.4 Halogen 281.0
MR16 m 879 -4.5
LED 34.1
Halogen 272.8
) \% 86.6 -5.9
49 Az, 20 W E26 CFL 2 10 W LED th-2 LED 36.5
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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 551
LED MRI6 9.14
4.4 8
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