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Centrifugal separator for implantable artificial kidney

Isoyama, Takashi

2,700,000

70 mm 6 3,000 rpm
50ml

We designed a new artificial kidney using centrifugal separation. Disk-type

centrifugal separation is used to separate serum from whole blood continuously. A disk rotating at a
high speed %ives centrifugal force to blood on the disk and separates blood cells and ?rotein by
centrifugal force. But because excessive centrifugal force causes blood clotting, we will use two
stages of centrifugal separation. The first separates blood cells and fibrinogen from plasma by low
centrifugal force, and the second separates protein from plasma by high centrifugal force.

In this study we developed the first-stage separator and performed experiments using porcine blood.
The diameter of the rotating disk was 70 mm. The experimental condition was set as follows: inlet
blood flow = 500 ml/h, outlet blood flow = 450 ml/h. We separated serum output continuously 50 ml/h.
The second-stage separator decreased protein concentration from plasma.
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Analysis Steady state
Turbulences model k-g
Rotation speed(rpm) 4000
Wall surface condition non slip
inlet flow condition Mass flow
(I/min)
Outlet flow .
Opening

condition(Pa)

Fluid type Newtonian fluid
Dynamic viscosity 0.89
(mPa = s)
Density (kg/m?) 997
Nodes 940712
Elements 4457031
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Pressure
Contour 1
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