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Saturated Vapor Pressure

Abstract

Abstract: To design and analyze the urination assist system driven by ultrasonic-vaporized steam, a
simulation model of the driving capsule and three mathematical models of working medium saturated
vapor pressure, bladder pressure and urine flow are established. The simulation experiment system is
built to verify the model. The effects of radiation time and sound intensity on the working medium
temperature and driving pressure are simulated and analyzed. The results show that the working medium
temperature and driving pressure are related to the radiation time and sound intensity. Prolonging
radiation time and increasing sound intensity can increase the working medium temperature and driving
pressure. In addition, under the conventional ultrasound physical therapy dose, the maximum urinary flow
is close to the normal human urodynamic parameters. The simulation model and mathematical model are
effective and practical, and can provide the theoretical reference to the designs of animal and clinical
trials systems of the urination assist system.
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Abstract: To design and analyze the urination assist system driven by ultrasonic-vaporized steam, a
simulation model of the driving capsule and three mathematical models of working medium saturated
vapor pressure, bladder pressure and urine flow are established. The simulation experiment system is
built to verify the model. The effects of radiation time and sound intensity on the working medium
temperature and driving pressure are simulated and analyzed. The results show that the working medium
temperature and driving pressure are related to the radiation time and sound intensity. Prolonging
radiation time and increasing sound intensity can increase the working medium temperature and driving
pressure. In addition, under the conventional ultrasound physical therapy dose, the maximum urinary flow
is close to the normal human urodynamic parameters. The simulation model and mathematical model are
effective and practical, and can provide the theoretical reference to the designs of animal and clinical trials
systems of the urination assist system.

Keywords: urination assist system; ultrasound; saturated vapor pressure; simulation model; mathematical
model

i}

HERBCR R 2 e ey . DT 290, FARSE
YT BOE RS PRIB I 5 A SR B HE PR A I 24 30 A
A BRI L Y5 I D B Y, TR, S AA P
FELN S R R B BAT T B IS X

51

P22 15305 5 RS PR IBS IDE HE PR D RE R, B 27
AIARZEYRE LIRS, DR 5 5 R s PR AR G 4 N

W H B 2019-11-29 BIRTH: 2020-02-25
FEETH : ERAREIEIESE(51175089); |- RA AR HE4:(S2013010014018)
PR B5R01962-), F, Wi, HEE, GO0 RERE RIS T AEYBE AR ST ST . E-mail: lixiao@gdut.edu.cn

Published by Journal of System Simulation, 2021



Journal of System Simulation, Vol. 33 [2021], Iss. 4, Art. 20

$33HH 4 M
2021 4E 4 H

1 20 120 60 A, [ A ShA 5 HUEC) T4 B
He PRECE WAL e SCHRIS TR — b e i 22
B, P LRI T A BRI 2 i
PR MEHEK (HCR AN SCHR[OTF ] —Fh
A RITEARICAZ & e L ATAFH UL SK 50 JB5 e HE I 1) %
B, ENITEIRE) . SR, Sz SIS
P o SCHRLTO0TH H— T AR S LR D) (1 1B E 5 75 4
U IR B v A 0 W 5 | SR il ) T e S e+
PR, BRI SR W SR BRI AT, HEIRB)
5 NARANBG , (RIS I R 1 5 A A A o SCHRTT ]
is HY s Bk e v B A AL B, XS SIS ) 2R
WG B 1) R GEEA TR BETE, BT T Esh
TR ket o SCHRII218TEI T FhRAPEN
A RL, A KB A L R 4 e ) ok S LR
PR INSEEEAEL IR ERESE T 2R N T JRILIR )27
PERE, BRI RIS NFIAR SR PR
.

ASHIE I 3913 8 75 IR AN AT FA— Tl
e B, B TR A A B B DE IR R 1K) B
%, BOE MBI I HE R B D R B
CRAT AR RS HAEMA SRR
SERF o SCER[I3 PR AUMCIRAS T RERE T T3
VACTERE,  FEXT I P i R A AR R RS R i
FFARTE 18 TR VAN 287U B O n) L, S 4y
BRI o

BEXS FIBWFSUAAL , A SCHE T T XS] 2 )5 FLA
R, MR 2 R A PR L T T RN ZE
VU A AR RIES I [ 55 R A A, A
SR R STl T AT R, IR UL
FLAMHT T HRST IS TR) L P BionS B T A IR 5l 1) 5%
LRSS

1 HRRBY I RS AN T JR 2

AR SCHIE ST (R 7 VA 28 TR I R PR B ) AR
GEANE 1 7R o AFElE 7 B A e BRI AR Y Y
WA, R MIZMIRIE IR o 8 AR A2 B
TR P IR P s R P e RS ALk, P T A K

ARG HAR

Journal of System Simulation

Vol. 33 No. 4
Apr. 2021

AR AL I AE AT IEEE o HLZEAME 2 RUR
A, A SRR, S AERE b S S
RN, b e LR e TR MRS
R, EEATAE IR FE N o Sl h SRR AR S
PRI, 3205 B4R PR I ] o o PR I ol
PERPRL G, [ E AL E AR RE, HARBR
S 5K Sl o

LI gy B,
I

1 HERB ) R G R P ]

Fig. 1 Schematic diagram of urination assist system
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Fig. 2 Urination assist system diagram
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