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Design of pulsatile pump and performance test for pulsatile flow generation
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Abstract: For in-depth research of blood flow, it is important to create pulsating flow like the blood flow
from heart beat. In this study, we developed a heart mimicking pulsatile pump and evaluated its performances.
Main body of pump was produced using a piston pump, and its rpm and duty ratio was modulated by DC
motor and encoder. To determine the part dimensions, principle stress theory and simple fluidic pressure anal-
ysis were used. The performance of pulsating pump was evaluated by comparing the pressure values and their
deviations according to experimental variables. For the results, the output value of pressure followed the dis-
tribution of pulsating flow and its deviation was negligible. Through this study, we expect the established pul-
sating pump can be widely used in study of blood flow produce easy ways to related researchers.
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Table 1: Specification values used for a pulsatile
pump design.

Parameter Value (unit)
Orepe 41.7 (mf)
Qeylinder 6.7 (ms)
Arpe 2.8x10" *(m)
Aeylinder 181073 (1)
Pria 4.4 (psi)
Pinder 18.9 (psi)
7, 23,181 (N)
Onax 202.6 (N/cm)
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Figure 2: Schematic diagram of experimental set
up and photograph of pulsatile pump
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Figure 3: Data acquisition with LabVIEW(8.6)

o
o
e
fru
x4

I

(ol

41 M
o

tio b
HE ot
kLo

J

ri‘

>

Lo &
il e 4
s oy o T

>,

Sh)

o

U ol
N

o N

— |0

¢

HRJAZEFUANNNDS] dlol8] #5849 DAQ
device® E-3ll Figure 3%} #o] LabVIEW 86 X =
IS TSI AAste] AlolHESE HA

o}

3. Ay & uz

31 SYSH 3|X40f CHSH 7tSH|C

Figure 4 °* Figure 6= Z+Z} 30 rpm, 60 rpm,
90 rpmoll A 7}4:H](duty ratio) 5:59} 6:45 71 uj
A9 3| wigle wZ ¢E ] wstE ek
ot 22 mpmol M E I ~E] JHEH]Y zpold w
2} e Apol7h A7) 7FEH] 7L 550l A 6:4= W

Oocléli

Gt o] g e8] 2] #3778 A|25(2013. 3)

Bzo 4A % 54

1=
R I

5] 3¢ pa ol =7}% O H 2= 0]l
shek o) HagkEo] ke AE B 5 Uitk
3.0 ~
= duty ratio(5;5)
O— duty ratio(6;4)
Sl Y o
2.0 - -
a
E 1.5 - R
® L]
§ 1.0
s £ =
0.5 . u" o oy A o
-
0.0 = a
-0.5 T T T T T T T T T T
005 010 015 020 025 030 035 040 045 050
time (s)

Figure 4: Pressure variation according to crank
phase at 30 rpm (duty ratio 5:5 and 6:4)
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Figure 5: Pressure variation according to crank
phase at 60 rpm (duty ratio 5:5 and 6:4)
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Figure 6: Pressure variation according to crank
phase at 90 rpm (duty ratio 5:5 and 6:4)
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