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(a) set point control           (b) zero power control 
Fig.2 Control methods 
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Fig.3, 4, 5
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     (a) response to flow rate   (b) response to head pressure  
Fig.3 Estimated hydraulic force under steady flow condition
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(a) 100 mmHg, 0 L/min           (b) 100 mmHg, 7 L/min 
Fig.4 Center displacement under steady flow condition
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    (a) response to flow rate   (b) response to head pressure
Fig.5 Centroid displacement under steady flow condition 
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Fig.6, 7, 8

1 5

(Fig.6)
1

(Fig.7)
1

(Fig.8)

0

0.5

1

1.5

2

2.5

-6 -4 -2 0 2 4 6 8 10

Es
tim

at
ed

 fo
rc

e 
[N

]

Flow rate [L/min]

0

0.5

1

1.5

2

2.5

0 50 100 150 200 250

Es
tim

at
ed

 fo
rc

e 
[N

]

Head pressure [mmHg]

     (a) response to flow rate     (b) response to head pressure 
Fig.6 Estimated hydraulic force under pulsatile flow condition
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(a) systole               (b) diastole 
Fig.7 Center displacement under pulsatile flow condition 
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      (a) response to flow rate    (b) response to head pressure 
Fig.8 Centroid displacement under pulsatile flow condition 
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