iy

=
<
-

ISSN: 2476-6909; Modares Mechanical Engineering. 2019,;19(5):1049-1059

Numerical Study of the Effect of Flow Suction on the
Reduction of Acoustic Noise Due to the Flow on a Three-
Dimensional Cylinder

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors

Talesh Bahrami H.R.! PhD,
Parhizkar H.*? PhD,
Ghasemlooy S.2 PhD

How to cite this article

Talesh Bahrami H.R, Parhizkar H,
Ghasemlooy S. Numerical Study of
the Effect of Flow Suction on the Re-

duction of Acoustic Noise Due to the

Flow on a Three-Dimensional Cylin-
der: Modares Mechanical Enginee-
ring. 2019;19(5):1049-1059.

!Mechanical Engineering Depart-
ment, Mechanic Faculty, Iran Uni-
versity of Science and Technology,
Tehran, Iran

2Aerodynamics Department, Aero-
space Faculty, Malek Ashtar Univer-
sity of Technology, Tehran, Iran

*Correspondence

Address: Aerospace Faculty, Malek,
Ashtar University of Technology,
Shabanlou Street, Lavizan, Tehran,
Iran

Phone: +98 (21) 73207625

Fax: +98 (21) 22935341

hparhiz@mut.ac.ir

Article History

Received: March 25,2018
Accepted: April 08, 2018
ePublished: May 01, 2019

Aeroacoustics is one of the key issues in the design of high-speed modern devices such as giant
aircraft and high-speed trains. In this regard, it is tried to design these devices in such a way
to have at least aerodynamic noise. The cylinder, as a bluff body, is widely used in the design
of various devices, such as a landing gear. Therefore, the reduction of cylinder noise can be
widely used. In the present study, numerical solution is used to present a method for reducing
the noise generated by flow on the cylinder. This is done by flow suction from the grooves on
the cylinder. Acoustic numerical calculations were performed, using LightHill's acoustic analog
approach in the form of wave equations of Ffowcs-Williams & Hawkings model. The numerical
solution is performed in the three-dimensional unsteady form, using the large eddy simulation
turbulence model. The characteristics of the grooves, such as their dimensions and distance
on the generated acoustic noise have been studied. The results show that the active control
method presented in this paper is an effective and yet simple way to control noise. The cylinder
used in the present study produces a noise of about 110 dB at a speed of 250 km/h. According
to the results, it can be said that by optimally arranging the number of slots and creating a
proper flow suction, its sound level can be reduced to about 60 dB.

Keywords Aeroacoustic Simulation; Ffowcs-Williams & Hawkings Model; Large Eddy Simulation
Sound Pressure Level; Active Noise Control
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