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Abstract: Steady and unsteady numerical simulations were carried out to systematically
research the hemodynamic performance and hemocompatibility of four groups of centrifugal
blood pumps with different blade tip clearance at 173mmHg. The gaps studied were 5. 0mm,
2.0mm, 1. 0mm and 0. 2mm, respectively, the distribution of parameters and the changes of

normalized index of hemolysis with the size of blade tip clearance were researched. The re-
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sults showed that the origin pump had good hemocompatibility at 3. 0 L./min against a pres-

sure head of 173mmHg; with the decrease of blade tip clearance, the max stress and the nor-

malized index of hemolysis showed a single peak and the minimum normalized index of he-

molysis 0. 0005 g/100 L. was obtained in the 1. 0 mm clearance structure, which reduced the

risk of thrombosis in the gap between the outer impeller walls and the lower housing cavity

walls; compared with the results of the unsteady simulation: steady results were often too

small to predict hemolysis, the transient normalized index of hemolysis changed periodically with

the impeller rotation, and the difference between its mean and the steady results was within 5%.

Key words:

tip leakage vortex

OMER RN R FE R T2, WG
SR TAE L CWHO) 1 03 R O i 3 20
TR SR BRF T AR E . o ELG I
AR 2018 ) oA B0 I A B AR N %K 2. 9
fe, JHrer-FmE . th T A R0 MR A iR
ARBTG5 S, Ok B 2 10 2 3 TG i 58
N0 MERRAR A SR 0 R 4 15 2 At

N T JUE 2 — ol ok AL A 00 2 B2 A4 1 3 776 26
SCRERY R E B UOTT &N T 0 JIE B8 AR A £
un L R F < N IR [ (O E S 2 0o N |
el R F IR 97 B FLE O A4S B . Ik
AP il 48 & (extracorporeal membrane-oxygena-
tion, ECMO) 3= % ] X B i oL fili H3 BB 2 by 5l
R B AR Y BB B AR S 0 I 7 B A0
Pl o S Ll A M 2 . A BT 1 R ECMO &2
22 I RO 2 ) B e R T il R B SRR Y
RO AR B N 0 AN 2 fekt i )
RABZE OB BRI AR T . R 0 AL A i v AH
AV S PSS A ] HOR BIF 5 A e
i ff DRI — S A2 ) R P A R A F 5T
AEBCTEBOHE ST T AR HL AR A AR 3 LB A, R 2x
SRV AR S 2 U5 5 (computational fluid dy-
namics, CFD) , )l Pk %7 Skl CFD )ik R &
WEIE T GRARDLAR B I 2 24 i gh . = DR
I 25 PN I ) BT A A58 43 AL B R AT T R GE 43 BT - 4
SRR d s T N AME2ZE R B DI R R
T3] XoF 21 4 s ™ A . PR N O R
BT B B PN I3 Bl T 2 A R IR B Bt
FRWEPZE, B HRE. KA F TR
R — RN b 2 A 38 O Ak U A5 R T R
WL P AN I SR O L A RCRE T T I R Y M
WA EE

] B b i PR I 4 22 ) I 28 32 2 R 56 [ K
B R BT AR bR BT B BR S A O U 2 1

centrifugal pump; hemolysis; thrombosis; blade tip clearance;

R SR A e A T A AL /N T
MR A B i A R A AR B L olis e i e
TP AL L 5 Rl i AR 2 S Bl
240 0 5 e B IR R 5 R i o b o P AR R
1 1) A BF 975 22 4 rP AEE SR B8 T Y Y
Bl AEL 2 7 fi 25 BT AR 2 1 00 R 1B 47 AR T 2L
7 3GAE AR I 2R A9 IR A A5 . R a D)
ST v LR Y SR B DO I R AT A A, R
AT RE SR TH K T3 VERE 3 i IR A L S i
BR . 42 i 8 A AT R

AR SCHREA HR [ SR 1A PR L AR D0 X R Y
B O MR EAT T RUERA RS . H i
IEART AL 2R A 7K T3P RE 98D IS4 D T i 3
AT ENAEE LR REL .

1 REMTE

L1 BOmRER

i AV 0 ML Ry 2R 50 L A L B K
L P L < e g e SR LY o | I ST
18 = 4 BB UG NX 12,0 % B0 i 5 i
Frge s, JE B 5 A QAL 1 B2 A [a] i T R] B 1Y
AR AN 2 B . I 2 JBURY I T5 E] B R 5. 0
mm, HAx 3 iR AY i T E] B 43 53] O 2. 0,1, 0 mm
0. 2mm,
1.2 #HEAE

MRS % . O T R ARORS I % #4463 3 >R
TR R BB . AT R S R 4y
FBELH B iy dd a8 A G i AL L et AL
A L 8 5T R IR B4k . Ansys ICEM
(integrated computer engineering and manufac-
turing) CFD 7E#E H BL ity 1 Be 48 v wp i 4L
PLR B IE e 5% 8 R 23 7S TG A% L 18 Ansys
Meshing 762 A -85 38R0 45 D1 7 f B0 5t 24



1306 it = &

% 36 &

1 B A R

Centrifugal origin pump model
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blood pump at different grid density
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