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Numerical simulation and analysis of internal
flow field in centrifugal cardio-pump

HAN Wei, ZHU Deng-kui, MIN Zheng, MA Wei, GAO Hong, ZHOU Dong

(College of Energy and Power Engineering, Lanzhou Univ. of Tech. , Lanzhou 730050, China)

Abstract; Two cardio-pumps with recirculation region and anti-recirculation region, which were designed
with one-dimensional theory, were numerically simulated with software CFD, the internal flow field in the
impeller of these pumps was analyzed, and the special flow pattern and flow mechanism in the impeller
were revealed. The nepho-grams of shear stress distribution, velocity distribution, and pressure distribu-
tion in the impeller were obtained with numerical simulation and the influence of the two pump models on
thrombus and hemolysis was analyzed and compared between the two pump models. The results showed
that: the internal flow of cardio pump with recirculation region met better the requirements of the hemo-
dynamics than the cardio-pump with anti-recirculation region, the destruction of blood cells was less, and
the performances of anti-thrombus and anti-hemolysis were better.
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Fig. 3 Three-dimensional solid model

Fig. 1 Meridional plane projection of impeller

1.1.3
2.2

D
Ip
: « 2. 5 TV pu=0

2)

d 1 ap ’u,
ij(uiu])ifi ;91,‘ ”91591‘,

3)

9 (T)
dt

k
+ div(ouT) = div(—gradT) + Sy
CP

2.3

, SIMPLEC ol

2 ICEM
Fig. 2 Blade clipping diagram



ICEM )
) . msh .
299 070,
4a .
300 643, 4b

(a) Ml X (b) A [m g X
4
Fig. 4 Model grid partition

2.5
D : ,
1 330 Pa.
2) : , (b) HHAS i HE 3%
14 630 Pa. 5 (m/s)
3) . Fig. 5 Internal velocity field of centrifugal cardio-pump

with anti-recirculation region(m/s)

2 970 r/min, .
5.5
3 5.0
4.5
4.0
3.5
3.0

w25
3.1 2.0

5 6 , 1.5
1.0
0.5

(a) X g

5.0
4.5

3.5
3.0

3.2 75

1.5

0.5

(b) FHAS I FE 1
6 (m/s)

Fig. 6 Internal velocity field of centrifugal cardio-pump

with recirculation region(m/s)

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



e 56 38
2 )
16 2
12 3.3
8 b
( )
4 ( 2
0 , [10711].
_4 1)
9 s
(a) Wi e 9 .2
16
‘ 368 Pa,
4 325 Pa.
8
4 I340
=300
0 > —1260
_4 n —220
— 180
(b) i T4 — 140
— 100

7 (kPa)
Fig. 7 Internal pressure field of centrifugal cardio-pump

with anti-recirculation region(kPa)
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Fig. 8 Internal pressure field of centrifugal cardio-pump

with recirculation region(kPa)
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