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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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Figure 1: Structural drawing of cylinder and crank
shaft linkage
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Table 1: Specification values used for a pulsatile
pump design.

Parameter Value (unit)
Arpe 41.7 (ms)

Qeylinder 6.7 (ms)
Arpe 2.8x10" *(m)
cylinder 1.8107 ()
Pliuia 4.4 (psi)
cylinder 18.9 (psi)
7, 23,181 (N)
O nax 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 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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