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Abstract : This is a test report of system efficiency for the moving-actuator type Bi-ventricular assist device (AnyHeart™,
Seoul National University). AnyHeart™, as an energy converter, utilizes a brushless DC motor(S/M 566-26A, Sierracin/
Magnedyne, Carlsbad, CA, U.S.A.) generating their pendulous motion in the epicyclic gear train. It is necessary to know about
the overall efficiency of the system. The system is subdivided into three parts: motor part, actuator part and blood sac part
(including valves, etc.) according to system mechanism. The motor was operated with a variable range of torque, angular
speed and width of voltage pulse. In this report, AnyHeartTM is focused on the efficiency of the motor and actuator parts. 44
/min pump output, which is normal condition of AnyHeartTM system, the total system efficiency is 8%, which is composed of
50%, 85% and 19% efficiency (motor part, actuator part and blood sac part) respectively. In the analyzed result, applied
input voltage on normal condition of AnyHeart™ is determined. Also speed profile with considering filling state of blood sac is
provided. In the test of the in vitro mock circulation, some experimental results are provided to demonstrate the effectiveness
of the presented approach.

Key words : Moving-actuator type VAD (AnyHeart™), Efficiency, Speed Profile, Filling state
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Fig. 1. Mechanism of energy transmission for the moving
-actuator type TAH
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Table 1. Measurement of voltage and current in the controller
Input Power DC 36V DC 5V
Function Motor Drive CPU (ADMC 300), IVP, Serial 5V Regulator
(MOSFET) Communication (LM2576)
Input Power M?/Zﬁ':;ed Input Power | Measured Value| Input Power Measured Value
Voltage(V) 36 35.8 36 5 36 5
Current(A) 0.33 0.32 0.33 0.33 0.09
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(ALL VALUES @ 25 °C)
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Pump Qutput Power (watt) Efficiency (%)
4 t/min 12 +1.0 watt 8
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Fig. 12. Input Voltage vs efficiency differential between motor and actuator parts, when load torque is 6(OZ/IN), rpm is
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92| (threshold)& At F2, o] AF A whies H& SV, = 8V,, x f( fillingstate)x f(mAoP)
A ~2ER3 WREE FA(2Y 14)[6]
I f(fillingstate) =1— PTBC
PTBC, =[—2—1*100 100
1 2
Ag ueog o Fuiye U FHE oS, 933
PTBC, =[ R, 1*100 S9E e, F2 F9E AEH, A FUHA 22 AdHY
R +R, A SAZ Aok
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Table 4. In-vitro evaluation results of the pump performance(All VALUES @ 38 °C)

Maximum output 4 ¢ /min Pump Output
Left Pump Output 5.4 £ /min 4.0 ¢/min
Right Pump Output 5.0 £/min 3.9 ¢/min
Stroke Length (Left/Right) 50 / 50 50 / 50
Stroke speed (Left/Right) 800 / 800 600 / 600
Pump Rate 163 BPM 113 BPM
Afterload (mAoP/mPAP) 100 mmHg / 20 mmHg 100 mmHg / 20 mmHg
Preload (mLAP/mRAP) 10 mmHg / 10 mmHg 10 mmHg / 10 mmHg
input Voltae 329V 329V
Mean motor current input 0.654 A 0.304 A
Stroke Volume (Left/Right) 33.128 cc/ 30.674 cc 36.39 ce/ 34.61 cc
| Efficiency 5578 % 8.87 %

(ALL VALUES @ 38 °C)
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Table 5c.) S_\:tem efficiency and input voltage of the moving-actuator type TAH(N.P.P: Negative Peak Pressure)
Input Voltage Average Current N.P.P Value Efficiency
volts ampere mmHg %
36 0.304 -43.85 8.356197368
33 0.316 -43.81 8.9413119
30 0.345 -43.82 8.7942029
27 0.384 -42.77 8.3506944

(N.P/P : Negative Peak Pressure)
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Table 6. System efficiency and stroke volume of applied new speed profile(ALL VALUES @ 38 °C)

- , Stroke Volume(cc) Efficiency(%)
Filling State Velocity - -
Value Difference Value Difference
. Former Velocity Profile 35.213 7.28
Full filling state - - - 0 0
Applied Velocity Profile 35.213 7.28
. Former Velocity Profile 26.042 6.046
80% filling state - - - +4,434 +1.078
Applied Velocity Profile 30.476 7.124
- Former Velocity Profile 23.404 5.278
60% filling state - - - +3.037 +0.953
Applied Velocity Profile 27.451 6.231
(ALL VALUES @ 38 °C)
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