280-273 oo 02 o louks 18 093 1397 s d )l ()30 SuilSo (S igo dlxo

g3 ale dolinle
O 3 Sl (witigo

mme.modares.ac.ir

“.JJ\

TG

298 i Jlo 58 LB Ly Lawgd ool 39294 (53095 (Soue dxlia

Pl L pale L8 (5 jlia waas

Old il oy (Sl wtige byl (wliy 8 (ggomitils ~1
OIS 0l olily (Sl i ojluily -2
ariasi@ut.ac.ir « 14395-515 sy ssio o)l 45 #

suSa Wlio cleylb!

JS sings, dlie
1396 Ok 12 el 2 &l

4 (ol o 4SS (gl o el (S (gl B qay 39500 slad & ez ) e 9 Spe ol gl (8 lows 0]
S g S g lateo sl enl lad 13 Sl I3l b o 1) oty ekl so o3l 8 amy 5 45 (6313 g5 3900
Sy b o 5 48b GBI T (5 gl g (U e (b il S 4 90 (55 Cndy Sl Gy ASalin gl o0

JL‘.; ub)> lio u)‘ Pl ol M)‘)l )Lw.: Caol peves) J\.> 30 oy Sy e JOKLD » O ul’P Ls‘).l\f J...bu” ...\.'.554 )15 <ol il ls”
S oy oy G5 1 el ul 3 & 00 s (os8 Sygods 53 508 a5 4 03)ls ol liee iz g B aay JSD oS
9 00d o pdlnSly g g (Ses b Olys o8 (Lirgh ol p ol 0dd )y 35 508 S gdS Gy slroy Bk B ey

135 gjlo ans

9 et (9 9 53929 0 (o 9 S JLiS unl ord olial (L33 (e (shg) 51 Alins 4 Gaey (sl gy St o Sl i (LS poliatea;
Gilwand Gloj e )d odds oyl (glSgs ol jd .l 4B )F B Ly g Gon Dyse Guoy JBI by s s g Slyd piored
05 38 sadelS 4 ar laero I @ g8 Gloj 3 B Gy &5 45 pasiio 0l Sl G oSl sl 00 Alone

sl 35 0BsS loj e il 55 ] sl b 5 Jloi) 5 435 o 5l

Numerical study on hemolysis induced by speed-changing heart pump
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ARTICLE INFORMATION ABSTRACT

Today, heart disease is the first cause of death in the world. The heart pump is a mechanical device used
to help heart patients. The blood of people who use the heart pump, due to being in contact with the
mechanical device, suffers from damage such as thrombosis and hemolysis. When the heart pump starts
from a resting state, its angular velocity increases in a short period of time, and then operates at a
constant rate. Transient blood flow analysis is very valuable when the pump speed is changing. In this
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Ki ds: . .o
Hzm,(i;siss paper, the fluid flow inside the heart pump and the amount of damage to the red blood cells were
Heart pump numerically analyzed. In this analysis, the effect of shear stress caused by the blades of the pump into

Transient simulation the red blood cells was also investigated. In this study, blood was assumed as a Newtonian, viscous, and

incompressible fluid, and a sliding mesh method was used to identify changes in the velocity of the
blades of the pump to the problem. Total pressure and flow rate at the inlet and outlet of the pump as
well as relative velocity through the blade passages have been discussed. Finally, the hemolysis created
during the simulation period was calculated. In the study, hemolysis analysis showed that the heart
pump during starting period causes serious damage to the red blood cells and the possibility of rupturing
the red blood cells in this short period of time is high.
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Fig. 6 Mass flow rate variation during pump starting period
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Distribution Of Particles
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Fig. 8 Distribution of Blood Damage Index for Population of
66 Particles Studied:

oo dalllas 0,366 4y by po 155 dodo il 2595 8 K%

500

w400 E

300 b

200

shear stress to power of a (Pa

—_

(]

=)
T

0.2 0.4 06 0.8

time to power of b ()
Fig. 9 Shear stress power versus time for particle with lowest blood
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