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Modeling and Simulation of Urination Assist System Driven by Ultrasonic-
vaporized Steam

Abstract

Abstract: Aiming at the problem of assisting the neurogenic bladder micturating, a novel urination assist
system driven by ultrasonic-vaporized steam was proposed. The mathematical model of the multi-field
coupling relation between the external ultrasonic controlling parameters and the urine flow rate of urinary
bladder was built using ultrasonics, thermodynamics and fluid mechanics theories. The simulation
analysis of the influence of the controlling parameters on the urine flow rate performance of the system
was conducted. The results show that the urine flow rate are mainly affected by the ultrasonic sound
intensity, frequency, radiation area and time, as well as the system structure and working medium
parameters; the urine flow rate can be improved by increasing ultrasonic sound intensity, radiation area
and time and decreasing frequency in physical therapy dose range; the maximum urine flow rate is
approaching the normal human urodynamic parameters. The established mathematic models are simple
and practicable, which provide the theoretical guidance for the performance analysis and structure design
of the urination assist system.

Keywords
urination assist system, ultrasonic, steam, drive, mathematical model, urine flow rate

Authors
Li Xiao, Huaizhou Zhou, Zhichao Shi, Ting Guan, and Yuansong Xiao

Recommended Citation

Li Xiao, Zhou Huaizhou, Shi Zhichao, Guan Ting, Xiao Yuansong. Modeling and Simulation of Urination
Assist System Driven by Ultrasonic-vaporized Steam[J]. Journal of System Simulation, 2015, 27(2):
389-395.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol27/iss2/23


https://dc-china-simulation.researchcommons.org/journal/vol27/iss2/23
https://dc-china-simulation.researchcommons.org/journal/vol27/iss2/23

F27EE 2 W RGN HFERO Vol. 27 No. 2

Xiao et al.: Modeling and Simulation of Urination Assist System Driven by Ultr

201542 A Journal of System Simulation Feb., 2015

ARSI N HE R R G B R LT E

7“*,.1 )EJH:/}I] ) /‘6}:‘&%&1, 5‘%&%25 %]ji*&z

(1. F‘/\TJKJQT-ffJ'LEETf 2EBE, UM 5100065 2. TN HURERE, TN 510010)

WEL: 4T3t AP 2R AL MR a SR BN HE AR B AL, 3k —AY AL B AL RIS Y HE R BY ) 2. E A2

F B FEF RN F I, E T TR R IEHF L IR A FE 59 5 157560 K A B FRE, 17

ﬁ\ﬁfﬂéﬁ FXRAFESF I I AAAE. EREY, RRFEZEHRE RO F R IE. a4
A EAR R M TR ASOR X, ERFETHZTEA, X F R, 4 afnt

B A BRI E, BT R GRAE, RRARFFLEFT AR N FHH, TR RFEAR

BME, T AR ) RGN AT A MR T R AR R4S

K HRI A Rt ARFER, RA B HFHR; RAF

4255 THI137; R318.6 SCRRBRINES: A EHS: 1004-731X (2015) 02-0389-07

Modeling and Simulation of Urination Assist System Driven by Ultrasonic-vaporized Steam

515

LiXiaol, Zhou Huaizhoul, Shi Zhichaol, Guan Tingz, Xiao Yuansong2

(1. School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China;
2. Guangzhou General Hospital of Guangzhou Military Command, Guangzhou 510010, China)

Abstract: Aiming at the problem of assisting the neurogenic bladder micturating, a novel urination assist
system driven by ultrasonic-vaporized steam was proposed. The mathematical model of the multi-field
coupling relation between the external ultrasonic controlling parameters and the urine flow rate of
urinary bladder was built using ultrasonics, thermodynamics and fluid mechanics theories. The
simulation analysis of the influence of the controlling parameters on the urine flow rate performance of
the system was conducted. The results show that the urine flow rate are mainly affected by the ultrasonic
sound intensity, frequency, radiation area and time, as well as the system structure and working medium
parameters; the urine flow rate can be improved by increasing ultrasonic sound intensity, radiation area
and time and decreasing frequency in physical therapy dose range; the maximum urine flow rate is
approaching the normal human urodynamic parameters. The established mathematic models are simple
and practicable, which provide the theoretical guidance for the performance analysis and structure design
of the urination assist system.
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