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Development of ECF-pump with Different Diameter Tube
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This paper describes a new pump for electro-conjugate fluid (ECF). An Electro-conjugate Fluid (ECF) is one
of functional fluids, which has the characteristic that a strong jet flow is generated between electrodes when a
high voltage is applied to ECF through electrodes. By utilizing this strong jet flow, an ECF-pump can be
developed without a motor and an impeller. Therefore, in such the pump, neither vibration nor noise is
generated. By using the ECF-pump, it seems to be possible to realize a new liquid cooling system for CPU of
personal computer by ECF to cope with an increase of its thermal design power. Some of authors had proposed
some ECF-pumps and fabricated new liquid cooling systems by ECF with the pumps. It had been shown that
the system had sufficient performance. However, to actualize a personal computer with a liquid cooling system
by ECF, it is necessary to develop a new ECF-pump which should be small and has simple structure. In this
study, a new ECF-pump is proposed to realize these requirements. The body of the ECF-pump is an acrylic
tube with different diameter and its electrodes are metallic meshes. The diameter of the pump body is 20mm
and its length is 10mm. The gap between two metric meshes as electrode is set at 0.1mm. The proposed pump
was fabricated and some experiments were carried out to investigate its basic characteristics. Based on the
experimental results, it becomes clear that the maximum pump discharge is about 1.5cm®s (90cc/min) when
input voltage to the pump is 0.9kV and then the pump pressure is about 0.23kPa.
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Fig.1 Pump body of spacer integrated ECF-pump
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(b)Exploded view diagram
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(c)Sectional drawing of pump body

(d)Photo of proposed ECF-pump
Fig.2 ECF-pump with Different Diameter Tube
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Fig.4 Experimental results
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