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Temperature Control for LED with fan circulated air-cooling system
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Abstract: LED(Light Emitting Diode) has the defects of low efficiency and reducement of
life cycle as its temperature increases. This research is about an efficient temperature
control of the LED. For LED temperature control, it is shown that a heat sink, fan, a
one—chip microprocessor and the PID control algorithm are a good cooling system
through experiments. Finally. by using the fan as a cooling device and controlling it
appropriately, it is proved that the intensity of illumination and the desired
temperature can be achieved with consumption of only 2% of the driving power of the
LED system through control experiments.
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Table 1: Specification of the fan

Bearing Style BALL + SLEEVE BEARING

Voltage VDC 12v

Current AMP 012 A

Input Watts 144 W

Speed RPM 6000 RPM

Airflow CFM 14,5

S D) | 2 Figure 1: LED cooling system

Noise dBA 34.9 3. M O|A| AE

Weight 2 3.1 LED HIOjA| A%

Airflow 0.41064 m?/min LEDAI 286 A wrdw 2xe a=ny PCB
Airpressure 38.245935 Pa (N/m) o} W grlolo] ALY a8 Fol7] fEA &
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Table 2: Heat sink specification RS LED 752 "j
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Figure 2: LED thermal control system.
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Figure 3: Atmega 128.
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Figure 5: Control of the temperature of the LED

system at 46°C(7, : 22.2°C T, : 27°C)
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Figure 6: Control of the temperature of the LED

system at 47°C(7; : 22.4°C T, : 27.5°C)
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Figure 7: Control of the temperature of the LED
system at 48°C(7; : 21.6°C 7, : 27°C)
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Figure 8: Control of the temperature of the LED

system at 49°C(7; : 23°C 7, : 29°C)
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Figure 9: Control of the temperature of the LED
system at 50°C(Z; : 21.9°C 7, : 29.2°C)
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Figure 10: Power Consumption of fan for

temperature control.
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