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Abstract 

In the case of a high power LED (light emitting diode) cooling system using the ferrofluid, the 

illuminance characteristics, including the illuminance and the illuminance efficacy, as well as the 

heat transfer characteristics, including the temperature and the thermal resistances, were 

experimentally investigated under various input voltages and magnetic fields and compared with 

air and water working fluids. The temperatures of the LED surface, the heatsink surface, and the 

LED junction of the high power LED cooling system with ferrofluid all increased with a rise in 

the input voltages. The illuminance of the high power LED cooling system with the ferrofluid 

also increased with increases in the input voltage until an elapsed time of 1200 sec, but the 

illuminance of the high power LED cooling system dramatically decreased at 19.3 V, due to the 

increased power consumption. The junction temperature and the illuminance efficacy of the high 

power LED cooling system with the magnet decreased at all input voltages by 9.7% and 

increased by 6.9%, respectively, compared to those without the magnet. The high power LED 

cooling system with the ferrofluid at an elapsed time of 3600 sec showed 67.5% and 66.1% 

higher illuminances than those of the air and the water, respectively. As a result, the cooling and 

optical performances could be improved using the ferrofluid as the cooling liquid, and could be 
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