-

View metadata, citation and similar papers at core.ac.uk brought to you byfz CORE

provided by PORTO@iris (Publications Open Repository TOrino - Politecnico di Torino)

L

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Wake control of a 3D bluff body

Original

Wake control of a 3D bluff body / Sardu, C.; Sedda, S.; luso, G.. - Atti del XXIl Congresso dell'Associazione Italiana di
Meccanica Teorica ed Applicata(2015). ((Intervento presentato al convegno XXII AIMETA Genova 14-17 Settembre,
2015 tenutosi a Genova nel 14-17 Settembre 2015.

Availability:
This version is available at: 11583/2617539 since: 2015-09-23T15:48:00Z

Publisher:
AIMETA

Published
DOI:

Terms of use:
openAccess

This article is made available under terms and conditions as specified in the corresponding bibliographic description in
the repository

Publisher copyright

(Article begins on next page)

04 August 2020


https://core.ac.uk/display/234906848?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Wake control of a 3D bluff body

Costantino Sardu’, Salvatore Sedda' , Gaetano luso*

'Department of Mechanical and Aerospace Engineering, Politecnico di Torino,
Torino, Italy

E-mail: gaetano.iuso@polito.it

Keywords: Drag reduction, bluff body, wake control.

Abstract

Bluff bodies are characterized by massive flow separation responsible of most of the pressure drag.
Three main contributions roughly determine the total amount of the body drag : 30% is due to the
rolling tire, 45% derive from the rear base and 25% comes from the underbody flow and
interferences. In the case of large and medium size trucks employed for short and long distance of
transportations the fuel consumption can be considerable reduced through the control of the flow
separation from the base. The afterbody geometry plays a key role for the drag contributions as
showed by Ahmed [1]. Aider et al. [2] used passive vortex generators while piezoelectric vortex
generators were investigated by Orazi et al. [3]. Continuous blowing slots as done by Rouméas et
al. [4] have been also used on a semi-infinite body. The present investigation considers a
simplified 3D car with square-back rear shape. The wake control consist in the injection of
continuous jets through four rectangular slots mounted around the perimeter of the rear part.
Furthermore, four curved slots are disposed near the wheel to control the flow separation in this
region. The flow analysis is performed by means of CFD commercial code (STAR CCM+® by Cd-
Adapco). Results of this preliminary investigation will be presented. The effects of the independent
rear slots orientation (¢;) and of the jet velocity (V;) are analyzed as well as the effects of the jets
around the wheels. The study will be also carry out on a physical model that will be tested in a
wind tunnel. In figure 1 the expanded model and a portion of the longitudinal section of the rear
part of the body are shown.

Figure 1. Expanded model and longitudinal section of the rear part of the body.

According to the jet orientation and to the jet momentum the wake structure assume two typical
configurations namely a strucure with streamwise vortices characterized by high drag and a
structure with a toroidal vortex attached to the base characterized by low drag.
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