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Effect of Number and Condition of Reflection Site on Pulse Wave
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Abstract: To develop cardiovascular simulator capable of implementing pulse waves similar to the human body, accu-
rate information about reflection wave is required. However, the conclusion is still not clear and various discussions
are underway. In this study, the pulse wave velocity of the tube used in the experiment was first determined by mea-
suring the pressure waves at two points in a single tube system with the experimental device to implement the pulse
wave transmission of blood vessels, and the superposition time and characteristics of the reflection wave were con-
firmed. After that, an air chamber was set at the reflection site, and the effect of the change of air volume on the
reflection wave was investigated. Finally, the effect of the number of branches connected to a single tube on the
reflection wave was investigated. The superposition time of the reflection wave can be controlled by the air volume
of the air chamber, and the magnitude of the reflection wave is influenced by the number of reflection sites that gen-
erate the reflection wave. The results of this study may be of practical assistance to simulator researchers who want
to implement pulse wave similar to clinical data. It is expected that the more results similar to clinical are provided,
the greater the scope of the simulator's contribution to clinical cardiovascular research.
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Table 1. Time variation of reflection wave depending on amount of air in chamber

Amount of air

Arrival Time of Reflection Wave

in Chamber (ml) (a) (b) ©
0 0.176 s 0.136 s 0.061s
50 0.229 s 0.152s 0.089 s
100 0.236 s 0.159 s 0.105 s
150 0.240 s 0.164 s 0.106 s
200 0.242 s 0.166 s 0.107 s
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Fig. 6. Result of the magnitude adjustment experiment of the reflection wave at three points in Fig. 1(a) point A (b) point

B (c) point C
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Table 2. Magnitude variation of reflection wave depending on number of reflection site

Magnitude of Reflection wave

Number of Reflection Site

(@) (b) ©
0 0.412 -0.163 1
1 0.471 -0.119 1.011
2 0.510 -0.032 1.086
3 0.587 0.129 1.212
4 0.780 0.420 1.346
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