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Abstract

R&D of artificial heart has lasted over 50 years, now both rotary and diaphragm pumps can assist
the circulation of the patients several years, after solving many technical problems. In rotary heart
pumps, the basic technical problems have been the implantability, the compatibility, the pulsatili-
ty, the durability, the biventricular assist, the automatic measurement, the bionic control and the
thrombus formation. This paper summarizes the author’s contributions in solving these problems
and shares the novelties of some Chinese rotary heart pumps with the readers. The energy supply
is one of the most important unsolved problems in rotary heart pumps; the present methods ei-
ther by use of electric wire cross the skin or using transcutaneous inductive system are proble-
matic because they are neither convenient nor reliable.
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Figure 1. Centrifugal pump weighing 2 Kg used
in clinic in 1980s
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Figure 2. Diaphragm pump implanted in
a boy in 2003 in Shanghai, his mother
carried its driving device weighing 30 Kg
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Figure 3. Chinese centrifugal heart pump (left/upper, 150 g)
[4] and axial heart pump (right/upper and lower, 27 - 40 g) [9]
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Figure 4. Coordinates for deducing impeller vane
and shroud [3]
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Figure 5. CFD of streamlined vane (right, upper) and
shroud (left, lower), and straight vane (left, upper) and
shroud (right, lower) [11]
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Figure 6. PIV pictures of streamlined vane at design point (lower, left) and
other point (lower, right), and of American Bio-pump (upper) [11]

6. HLZARM F (b)) BURAE A (T80 PIV sk, TiAMERE
THRERITRNRRE, GUNRIRETSHNRRE[11]

4. BEIR
4.1. |o)&R

M 5 WA, FENRU I RAE A AR L, RO sh e A A T . (B, B R
PR EN TR AR NAER, RO AR i 6 IB0E R . 3B FE R, 0 MR 1 B R R



o ] A AR R P R ) R RO [

IR EI Y, EXUOR AR, LR AR R R, R SBOAM. Fik, BOFRAR
VA LA 1A PR oo 5 1) AR B T B R T R — A T Y A sl A 2R 2

4.2. 73k

2t P 5 P e s A EL 7 AR AT s AR I I BT — AN L R B R SR (K 8),
B ek (P AR, I RORE 2 B 7 1 T AN 2 R/ (] 9)

f=czinr
{ (6)

z=cr?
43. 4R

B AE SR A TSR 10). 2R B/NE R MBAEI S LN H, T3CA 51F L5650
PO I s > A B ThBE[4]. SERR ], BN R R A B O NE B R e AR, RO E B AT B AR
BE R AFERI B, ST LM ARG S R AR AN R Wt AR s 3 AR 1 PR RE 0T 5 38 38 m 1 3230
JikEF TR 7, ANTTAE N 5 8o JIR TEEAR 1 bk O EVAE

0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

1 2

Figure 7. Hemolysis index of streamlined impeller (1)
and straight impeller (2) [11]
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Figure 8. Twisted impeller of pulsatile centrifugal pump [3]
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Figure 9. Velosity components of twisted (left) and

untwisted (impeller) [3]
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Figure 10. Physiological data of LVAD with pulsatile im-
peller pump on dogs [4]. Upper: at the beginning of the
experiment; lower: several hours later
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Figure 11. The author’s permanent magnetic bearing
used in rotary heart pumps [6]
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Figure 12. Permanent maglev centrifugal pump (upper, right) and
its schematic drawing (upper, left), and its rotor’s maximal eccen-
tric distance (lower) [6]
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Figure 13. Impeller total heart [12]
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Figure 14. Q-P curves (left) and H-P curves (right) [13] by measuring
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Figure 15. Three layer counter propagation
neural web translates Q-P and H-P relations into
Functions of Q = f(P,n) and H = g(P,n) [13]
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Figure 16. Compared with the measuring value, the results of this method have an error of 5% by Q-P (left) and
2% by H-P (right) [13]
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Figure 17. H-Q value by constant speed control (upper) and by constant voltage con-
trol (lower) [13]
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Figure 21. Transventricle pump (left) and valvo-
pump (right) need no connecting tube and bypass cir-
cle [8] [9]
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Figure 22. Unsolved problem: energy transmission
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