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Abstract: In this paper, a temperature control for LED (light emitting diode) lamp using a cooling fan is

studied. An efficient temperature control scheme for the LED lamp using the fan wind at the lowest

sound noise is studied. For the study, after measurement of the minimum sound noise of the fan and

related temperature of the LED lamp through tests, experiments on temperature control of the LED lamp
using the fan with various size of heat sinks was performed. To reduce the fan sound noise, a method of
reducing the operation time with optimal size of the heat sink was studied. Also, a control of LED lamps

using RF communication was studied.

Keywords: Heat sink, Cooling fan, Cooling system, Noise control, RF communication

1.ME
LED 2%71¢& 4o 9] 2z ¢ #3 AR
ole] UAE EE8HO R AlRsIE Ao F8% ol

7 sla gl o]#{§ LED 29%7|%2 5% ¢ F
Al oA Azt a3e} B} htsla, AR TN ©
o] =y, QIzte] Ao} Ao L Egee nFEAZY
#4& AFst= Aol Aot oA "y qaaprp 2
¥4 2971724 2EE LED 249777} gtk

g7t AHEskE A7) oA F 2wl ALgHE=
Az ol F A7l AbgEe] oF 20%E A}
gt B4 Al gl 2HoRE ¥3F 9o E Y
T, g2 5 l Aoy o]5L dAsE zYYoR
LED7} it} LEDE A 2| A9, #Hojuk 14, 24
g4 9 sdo] gt Holg = FHE 7HA

7:‘1_
dgto g

Ak, WA Ags 5447 29

t;l

A, L &%

a. Corresponding author: hchoi@hhu.ac.kr

LED®] 147} &dtstA 2= 9l
olg{g LED x93l oA FEE& ¥4, 229 &
44 3R LED %9 #9A%4E 93 718 F23HA
5= 2ol LED®] Alz=gs] gdel g olofA
olo] sAME = wlo] i AR AHT ¢
o}, LED Wdo] of3t a7 v whalo) ue} ,_gz_l.qq
e 3}

S ARRE A Wkl Al Aelal AW slo) ulel 5
g o8¢ SIE sholx WA [2], AAYFE o $ 7
AFY W A2y 379 AL o] &3 $EY
A A9 [low FEE 4 Utk E ALd AAE
olgd AdazE I B4 Fol At (6l

B dToe 558 wd A29d U wdne
°| &% LEDS| ¥4 AjN2de EAgoz 279
F7h golA|® :rmw BAEE 289 B AXE

-._rzn—g Ada7] 93 A7e B A 28 AL

3 Ao LEAolE AYz Wyl dst] AL
dele] Fae vk AL Aot Ae) AA S
%4 LED WA Aol da) deteleh, Ea Ay



760 J. KIEEME, Vol.

9] B A FHEANS o] &3}
A5 L AL Aot HHS AT
2. MF Wy
2.1 LED WAAH

2.1.1 2 Al2H”e 7Y

Fig. 1. 3D model of LED lamps.
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Fig. 4. Outlook of LED lamp

o, 3 - Table 2. Specification ¢ > fan.
Fig. 2. Outlook of heat sink. Fable pecification of the fan

Parameter Value Unit
Overall Dimension 120 > 120 x 38 mm
Operating Voltage 12 VDC
Starting Voltage 6 VDC
Operating Current 0.2 + 10% A

Max. Airflow 50.75 CFM
Speed 1200 ~2800+1006  RPM
Noise Level 26.3 dBA

Table 3. Specification of the LED.

Fig. 3. Outlook of fan. Parameter Symbol Value Unit
Luminous Flux &, 260) Im
Table 1. Specifications of three heat sinks. ﬂluminant‘:e 4 290 Ix
Heat_sink] C"T”d““’d t(“’]“r CCT 6,300 K
Parameter Value Unit emg;;& i A = =
Size 122x110 mm -
Footprint 745 mm’ Operating Current - 10 mA
by 44 mm
iy 46 mm Power Dissipation P, 1 W
Lf 16.6 mm
L 122 mm Operating Frequency Fret. 50/60 [z
i 110 il View Angle 20 1/2 130 deg.
a 44 mm
Number of pins ) 20

Heat sinkZ

of AWe mejstel F 20] A% P FEE F

Parameter Value Unit a- e

Size 122x110 mm F= 7= #E J443 3. LEDE ACE 755+
Footprint 745 Neureae) oz d e AES A o)

b . g bepe i 3ol vhepubglet.

t, 3 mm

£y 40 mm 24 WO AEM AS AN

L 122 mm = ar o = s

W 110 mmi

a 2 mm 2 Agolx 27 19 9719 LEDE 7A€ A&

Number of pins 20 20 19 52 o] AWk Sl LED 2w 7|79 Y= upx
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Fig. 5. LED system with cooling fan.
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Fig. 6. Thermal control system for LED lamp.
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Fig. 7. Comparison of operating and non-operating fan
(Heat sink 1).
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Fig. 8. Comparison of operating and non-operating fan
(Heat sink 2).

6 &6 72 T8 84 9
Voltage(V)

96 102 108 114 12

Fig. 9. Noise measurements according to the voltage.
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Fig. 10. Voltage wise wind speed.
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Fig. 12. LED control with 84 V (Heat sink 2).
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Fig. 13. Reaching time during the temperature change
from 50T to 60T (Heat sink 1).
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Fig. 14. Reaching time during the temperature change
from 50C to 60T (Heat sink 2).
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Fig. 15. Power consumption of fan for temperature
control.
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