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Development of Immersion Cooling System for CPU by ECF
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This paper deals with development of immersion cooling system for CPU by electro-conjugate fluid(ECF).
ECF is one of the functional fluids, which has a remarkable property that a strong jet flow is generated
between the electrodes when a high voltage is applied to ECF through a pair of electrodes. Utilizing this strong
jet flow, the authors had developed several kinds of ECF-pumps without noise and vibration. Furthermore, by
the use of the ECF-pump, a liquid cooling system by ECF had been fabricated and the basic characteristics of
the system had been made clear. The liquid cooling system is composed of an ECF-pump, a block to transfer
heat into ECF flowing in it, a reserve tank and a radiator with a fan. Therefore, the system is complicated and
the pump pressure has to be enough high, because the pressure had to be greater than the resistance of the
block and the radiator. On the other hand, ECF is insulating liquid. By focusing on this point, it seems to be
possible to develop an immersion cooling system which is used in supercomputers and a personal computer. In
this study, an immersion cooling system by both ECF and an ECF-pump is proposed. In this system, it is not
necessary that pump pressure is high. The system is produced experimentally and carried out some
experiments. In the basis of the experimental results, it makes clear that it is possible to realize such the
immersion cooling system by both ECF and an ECF-pump. In addition, it becomes clear that the ECF-pump
improves the performance of the system and ECF is effective to adopt as the liquid for such an immersion
cooling system.
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Fig.2 Photo of immersion cooling system by ECF
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Fig.3 Immersion cooling system by ECF with ECF-pump
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