=
<
-

ISSN: 2476-6909; Modares Mechanical Engineering. 2019;19(6):1337-1346

CFD Simulation of Transit-time Ultrasonic Flowmeter with
PZT-5J Piezoelectric Sensor for Light, Heavy, and Medium
Crude Oil

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors
Sharifi B.! MSc,
Hashemabadi S.H.*! PhD

How to cite this article

Sharifi B, Hashemabadi S.H. CFD
Simulation of Transit-time Ultrason-
ic Flowmeter with PZT-5] Piezoelec-

tric Sensor for Light, Heavy, and Me-
dium Crude Oil. Modares Mechani-
cal Engineering.2019;19(6):1337-
1346.

!Chemical Engineering Department,
Engineering Faculty, Iran Univer-
sity of Science & Technology, Tehran,
Iran

*Correspondence

Address:  Chemical Engineering
Department, Engineering Faculty,
Iran University of Science & Tech-
nology, Tehran, Iran. Postal Code:
1684613114

Phone: +98 (21) 77240376

Fax: +98 (21) 77240495
hashemabadi@iust.ac.ir

Article History

Received: August 15,2018
Accepted: January 17,2019
ePublished: June 01,2019

In the present study, CFD simulation of Transit-time ultrasonic flowmeter with the PZT-5]
piezoelectric sensor was modeled for light, heavy, and medium crude oil by the wave equation
in the acoustic wave propagation path and finite element solving method in the unsteady
state and it was implemented, using COMSOL Multiphysics 5.3 software. Different samples
of light, heavy, and medium crude oil at different temperatures were modeled and simulated
under constant pressure, using CFD tools. the maximum received voltage and speed of sound
in samples were calculated by the proposed model. To evaluate the accuracy of the proposed
model, the simulation results were compared with the empirical data obtained from the
experimental work of the researchers. The average values of the maximum voltage of received
signals for an ultrasonic flowmeter containing light, heavy, and medium light crude oil samples
are 0.9491, 1.0115, and 0.943 v, respectively. The difference between the simulation results and
the experimental data for the speed of sound in the light, heavy, and medium crude oil samples
was at most about 0.2336%, 0.4339%, and 0.1378%, respectively. Therefore, the high costs of
designing and optimizing the transit-time ultrasonic flowmeter for crude oil can be reduced,
using the proposed model.

Keywords Transit-Time Ultrasonic Flowmeter; PZT-5] Piezoelectric Sensor; Crude Oil Sample;
CFD Simulation; Speed of Sound
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